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1 Introduction

1.1 Background and Study Context

Most people worldwide live on agriculture and esakc people in developing countries
survive on subsistence farming. With this backgdhutis logical to focus in development
work next to education, health and family plannasgpecially on agriculture and rural de-
velopment as a food securing action. Especialong considers climate change and land
degradation and its influence on farmers’ livelidoo

The presented study deals with the introductioarofagroforestry farming system to se-
lected farmers in the Nepalese village Kaule betw2@09 and 2011. The author of this
study was in charge of the project management amtcpative researcher at the same
time. Livelihood strategies of project participgtifamilies and their adaptation of the ag-
roforestry system were observed.

The term introduction in the context of introducamgew farming system might in a sense
not be adequate, because agroforestry exists sinog years in Kaule. Only one farmer
(Farmer A) has already practiced it for about 1&rgeNevertheless, in 2009 agroforestry
was again newly introduced to other farmers anch evieen they already knew about this
farming system before project start, the systemjustghan introduced to selected parts of
their own land. The reasons why other farmers néiedl to established agroforestry by
themselves can only be assumed. Farmers in Kaakéige subsistence farming which does
not leave room for long term planning, but the lelssament of agroforestry takes several
years until the plants are grown and the new sysi@auces harvest and income.

In the past, other farmers of the village advisadhter A several times to leave his land
and give up on his new and unusual farming sysiomwadays he is a well-respected man
in the village and his farming system is obviousligcessful. All of his five children can
visit the school, his oldest daughter studied #ihiivan University in Kathmandu, and he
is continuously developing his farm. Lately the fignnstalled a biogas plant, expanded
their house and established a modern stone gdm¢ ket allows to keep the goats outside
the living room and supports better hygiene coadgiin the household.

Other farmers in Kaule are nowadays also interdst@dactice agroforestry. This answers
the question why agroforestry training has beenwidea especially in Kaule. The initiator
of the project, a German NGO named after the \alJdaule e.V. - Organization for so-
cially sustainable Agro Projects”, assumed the tia&at a well-developed agroforestry sys-
tem already exists, provides a good initial sitbratio start a new agroforestry project. The
goal of the project was to spread agroforestryhirrin the village and it seemed more
likely to be achievable, having already one essaielil agroforestry farm. This example
helps farmers to imagine the outcome of the lomgteroject.

The purpose of the project was to offer a supporsiystem for the establishment of agro-
forestry farming. The system included technicalstasce, agroforestry training, and the
supply of necessary material for establishmentgobf@restry to an initial group of inter-

ested and selected farmers. The project is inteadddset up in a way that initial project



farmers give later on their newly gained knowlettgethers. This should enlarge the num-
ber of participants and its impact over time. Talda farmers, of which some did not visit
a school and had no experience in knowledge traosfthe practice to “consume” heaps
of theoretical information in short times, the Iboeganization “Nepal Agroforestry Foun-
dation” (NAF) was hired to provide “Training of Tiners” (TOT). TOT is a specific form
of training that has been found effective in pravgdwould-be trainers with the necessary
knowledge and skills to become trainers themsetvdgferent contexts (Ry et al. 2012).

The original plan was that the foreign organizatiaule e.V. could step out after three
years and the project would go on by its own. R teason next to the TOT training, other
arrangements were done. In autumn 2009, “Kaule-enrient — Nepal” (Kaule ev — Nepal)

was established as a local governmental registergdnization. The relatively similar

name to the German organisation was the choickeoptoject farmers and might demon-
strate their attitude to it. The establishmenthaf tocal organization allowed members of
Kaule e.V. in Germany to work legally with advisiatus in the project in Kaule. In addi-
tion, the official establishment provides a struatylatform for farmers to work together

on the same field of interest. Meetings were cotetlionce a month from start of 2009 on
to discuss common interests and for planning armementation of other trainings and
workshops.

Next to the TOT training Kaule e.V. organized tdggtwith Kaule ev - Nepal numerous
trainings on topics like green manuring, compostmgdicinal plants, tea cultivation, fish
farming, livestock, bee keeping, etc. The projésb ancluded activities on plastic waste
removal by the construction and distribution ofrbng drums (VEISsS1999)or a trip to
Godavari, a training centre of ICIMOD, the Inteinatl Centre for Integrated Mountain
Development.

Furthermore, the whole project was designed tol&am each other. The project initiators
are aware, that farmers in Kaule know much moreaialnng, farming and social stand-
ards in their area than any foreigner, even orldhg run. Next to personal experiences,
their ancestors passed on traditions and knowléduggecarry on approved techniques. In
context with the project, foreigners gained knowledn local farming methods, infor-
mation on usual crop species and experience inifigromder the local meteorological and
geographical conditions. This was not only the dasdhe participatory researchers but
also for numerous volunteers. Next to several ‘wéits” volunteers that the German De-
velopment Service DED placed for periods up toyss, also volunteers from all over the
world came by the local volunteer organizations Wwibéer Initiative Nepal (VIN) and
Hands for Help Nepal (HFHN). This intercultural Bange had impacts on both sides, vol-
unteers and local farmers. Both got new insighthéother culture, which is the basis of
understanding each other.

As of now, along with this presented study, sevethér published research studies have
been carried out in Kaule within the same proj®laster theses on green manure potentials
(KREMER 2010), on the comparison of agrobiodiversity anisdeetween conventional
land, farms in transition and agroforestry farmexaces (8HwaAB 2012), and on market
access and selling markets of cash crops as pHré @fgroforestry system (RH 2012).

For this dissertation, the goal was to follow thiéal three project years of the agroforestry
project in a scientific manner by keeping recordsirderviews and selected indicators.
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With the intention of better understanding the d@wment of the project, it is evaluated
against certain standards of diffusion researdilgviing the methods of the “Hohenheim
Concept” a situation specific theory of introduatiof innovations that will be explained in
more detail later. This documentation and evaluagdntended to help with the design of
other possible future projects under comparable@litions. In addition, it may help Kaule
e.V. and others to learn about the project theneselxlong with the baseline description
of the project setup and the conversion of tacald&nowledge into explicit information,
the focus is targeted on the dissemination of tle” system and its impact.

The work in Kaule between 2009 and 2011 was vesiruative but not always easy. One
reason was the political situation in Nepal dutimg time. Since 1995, the Maoists or also
called UCPN(M)(Unified Communist Party of Nepal) started an iggncy against the
parliamentary monarchy. In May 2008, the Federgdu®éc was established. The largest
elected party of Nepal was then the Maoists, arghpai Kamal Dahal (commonly known
in Nepal as Prachanda) became the first Prime Min(S81RESTA2014). Soon a dispute
between the army chief Rookmangud Katwal and Pratdaccurred in which President
Ram Baran Yadav supported Mr. Katwal. As a consecgiethe prime minister and his
party quit the government. Madhav Kumar Nepal bexdne new Prime Minister. The
Maoists hereupon forced general strikes — in Nepadmonly known abandhs — through-
out the country. Thandhs disabled every kind of traffic, sometimes for savelays in a
row.Until today, the political parties have not managedrite a constitution. Uncertainty,
rising inflation, economic downturn and insecuatg problems arising from the political
situation (BBC2014).

As of 2012, Eva Wieners from the University of Hamgpwas placed in Kaule to accom-
pany the project, also in the scope of scientifarkvand a dissertation. During her stay,
new farmers were included in the project. Somdeffirst participants who got TOT train-

ing gave training to new project members.

In 2014, three years after data collection for Wk, the project was revisited. The project
outcome was surprisingly good: trees were visiblpjwgng on most of the project farms
and biodiversity was clearly enhanced. Farmerssteaded independently to allocate more
land to agroforestry farming.

Today, “Kaule ev Nepal” has increased to 40 members the organisation has a good
reputation in the village. Although only some faesl and only marginal land sizes are
included within agroforestry farming, the trendmsegoing in the desired direction.

1.1.1 Effort of Transparency

Only 15 farms were selected to participate in toggat at the start. To assure that no neg-
ative opinions and distrust would occur with vikag, and to prevent negative influences
by the diffusion of false information, considerabléort was taken to assure a maximum
of project transparency to all villagers.

Next to training, materials and workshops, a dertratisn centre (democentre) was estab-
lished. The villagers decided to provide a big andsed community house in the middle
of the village and its surrounding land for thejpob. In return, Kaule e.V. promised to
clean and renovate the house and the land anciki;m good condition for the villagers.

3



All plants, techniques and equipment that weraibisted to project participants were also
stored here. The democentre had several impomiatibns such as providing the space
for training and workshops as well as for the mbnfinoject meetings. It also provided a

living space for volunteers, scientists and guéststher important point was that the dem-
ocentre made the foreigners observable to theyeitl At the project start, many villagers
came and watched every step of the project and/eweve of the new inhabitants. Over

time, the villagers understood that foreigners viigneg in a similar way under comparable

conditions. In this respect, the democentre wadabe and the bond of the project to the
villagers and it facilitated the convergence ofpailject activities.

The children of the village were often invited tisivthe centre, either for playing or for
English classes that were provided by volunteeo®nSmore and more children would
come, even from neighbouring villages. The contatt the children was the gateway to
establishing contact with the adults who were nsugpicious at the start.

To guarantee transparency of the project with othlexges and to assure the dissemination
of information to project farmers, a white-boardswastalled at the main road in Kaule.
Protocols of the meetings, as well as announcenaérdstivities, were displayed on this
board. In this way, no one could say that he orvg&a® not informed. Being informed was
then the individual’s responsibility.

A few times a year, additional meetings for the lghdllage were carried out in order to
explain what the project was doing and how thingseandeveloping. Under the heading
“If we work together we also celebrate together’ amnual party was also arranged at the
democentre for all the villagers. At this occasimany people were eating, drinking, danc-
ing and singing together. It helped substantialypuild bonds between the villagers and
the foreigners.

ALBRECHT (1964) evaluated the value and function of dematisin farms. He stated that
a democentre is not per se successful in its asgghto disseminate knowledge by demon-
stration. He lists several examples where demadrmtréarms were not successful criticis-
ing the considerable amount of effort and work thest to be applied in order to establish
a demonstration centre. The success of a demaaoastcantre, Albrecht notes, can be main-
tained by keeping it in a comparable standard dsdlfarms of other villages. If the centre
Is comparable in size and quality to other farmié&agers might be less suspicious. If the
good will and frankness of the centres operatopgarent, this can help to establish a
trusting and sound relationship between localsfareigners. Both factors can have a pos-
itive influence on the success of the project and effectiveness of a democentre
(ALBRECHT 1964).

For all above-mentioned activities, the democeptoyided a platform. In this case, it not

only displayed farming techniques, but also progidgercultural exchange in general. In

fact, the demonstration of farming was not verycggsful because often children, goats
and chicken of the neighbours, roaming dogs amu &t a group of monkeys that moved
in the surrounding trees, destroyed considerabldk wbthe democentre. To compensate
this, the agroforestry farm (compare Chapter 52112 functioned partly as a demonstration
farm for farming techniques.



DARR (2008) evaluated the dissemination of agroforastigvations within several farmer
groups in Kenya and Ethiopia. He determined thadwations diffused best in intermediate
levels of group homogeneity, while too high or tow levels of group homogeneity
seemed to hinder the diffusion process. He alsnddbat exposure of the groups to exter-
nal information sources and increased group a@s/lioth enhanced the diffusion process
by overcoming diffusion barriers. There was higbugr homogeneity in Kaule’'s agrofor-
estry project because most villagers were of theeszast. All those who carried out actions
that are described above helped over time to lautdtter group identity feeling and a level
of trust in which all project participants includitocals and foreigners were able to work
together.

1.1.2 Farm Demonstration of Agroforestry

To show agroforestry in practice, the existing égmstry farm was willing to demonstrate
its activities to certain extend. In this way, atfermers were able to experience how ag-
roforestry looks like on a farm and is carried asita farming system. The example of this
existing farm was motivating for other project mardbecause here they could visualise
what they could gain if implementing the projeatsessfully over the several years needed
to establish agroforestry.

The agroforestry farm not only served as a visitieoduction of the new farming system,
it also was included in training units of the puatje practical trainings in agroforestry farm-

ing.

The social prestige of the agroforestry farmeragadays high in the village. This is due
to the visible success of his farm, which produnesme, fodder and fuel. His opinion had
a bigger impact than that of other project partiaijs on project decisions and development.

However, although the agroforestry farmer was hoewby being of such high importance
for the project, the high level of attention andnyaisits by several interested groups put
certain pressure on his family.

BAREISSet al. (1962),defined in a study about demonstration farms teaally three dif-
ferent phases of impact can be found in the estabkent of such farms. These are related
to their development over time and are psycholdiyiaafluenced. Phase 1 is the introduc-
tion of the new system. Phase 2 is where the shewample is planned for the farms of
project participants or other potential adoptershef new system. Finally, phase 3 is the
implementation on the farms of project participants

Next to the typical demonstration farm establishiveerd development over time, the au-
thors of the study determine material and socicspiiggical factors as well as personal
abilities of the responsible demonstration farnsangportant for the project’s development
and the success or failure of the demonstratiarewaf introduced inventions.

If extra materials or financial aid is providedtb@ demonstration farm, it loses credibility
in the eyes of other project members. In additibe,higher the social status of the demon-
stration farmer, the bigger his influence on otb@rticipants and decision processes might
be. Finally, it is important that the demonstratiarmer has enough technical experience
and is able to address others as a leading peityonal



With the existing agroforestry farm the above deiaed factors were fulfilled, which was
one of the main reasons to establish the proje€airie and work closely together with the
agroforestry farmer.

HOFFMANN (1992)explainsthe necessity and importance for a preceded asatydoca-
tion, economic situation as well as cultural andaaconditions of project participants for
the successful establishment of a demonstratian.feie supports his statement with the
fact that the establishment of a demonstration faratime and money consuming act that
produces long-lasting project conditions and fdgaject determination. A later project
change after establishment of the demonstration fadifficult.

He suggests as one possibility the combinationsalientific situation analysis and a prac-
tical project consultation. Institutions or indivals that have factual knowledge about the
project and cultural circumstances should do tbrssaltation.

1.1.3 Innovation and Diffusion — The Hohenheim Concept

In order to understand the mechanisms and impatte @groforestry system introduction
in Kaule, and to understand if agroforestry ircsnplexity, is suitable for a system change
that can spread out and be adopted by other faywieserved and documented events and
data are considered against the well-establisheatyrof diffusion of innovation. The dif-
fusion of innovation theory deals with the reasfamsadoption and rate of diffusion of new
ideas and technologies within a communR@GERS (2003,5) the founder of the theory
states, Diffusion is the process by which an innovation is communicated through certain
channels over time among the members of a social system”. HOFFMANN (2007) later criti-
cised Rogers in certain parts of his consideratent presented their alternative concept
called the “Hohenheim Concept”. The Hohenheim Cphd®gs a situation-specific ap-
proach, as it is appropriate for individual progeaiith unique situational settings.

The decision for adopting an innovation dependsngily on the constellation of a force

field, derived by the subjective perceptions ofgmbial adopters. Force fields can be pro-
duced within groups, for example by social behavindes or expectations, or externally
by political developments or environmental eve@isanges of the force field through the
interactions of group participants and changestdraal circumstances influence the pro-
cess of diffusion. Because force fields are un@ue unrepeatable, they justify the Hohen-
heim Concept with its situation-based approach.

In the handbook, “Rural ExtensiollOFFMANN et al. (2009) declare the nomenclature of
diffusion or adoption process research in a pldesibd compact way. Accordingly, a new
technique or method is called in this context amoiration, while the first person to practice
and adopt the new method is the innovator. If latemore people adopt the innovation, it
is then called adoption or diffusion process, whilbéreak with the innovation is called
discontinuation.

A diffusion process usually passes through seydrases.

1. The innovator starts the process after determiaipgoblem by applying a solution.
He has a high level of risk because the solutiamast likely not proven valuable
yet. This makes him a pioneer in testing the intiomaHis position is uncomforta-
ble, because other members of the social grouptriogk suspiciously at changes

6



of the old and well known. The innovator is a keygonality and communication
plays an important role. BRECHT (1974) describes how early adopters of innova-
tions are more open to new techniques and knowladgeeventually better edu-
cated. The innovator and early adopters might laagess to alternative information
sources and a better social and financial status.

2. The second phase is the so-called critical phalse.dlffusion might reach a self-
supporting phase where an early majority of uséapathe innovation. This phase
determines if the diffusion process develops or RAFFMANN et al. (2009) state
that a rate of 10 — 20 % of adoption and a favderaimovation design provides a
good chance of an independent diffusion procedsowttfurther external input.

3. If the diffusion process is not interrupted themally a majority of adopters will
follow the first triers. Now the innovation beconesmal.

4. Finally, the latest adopters will end the diffusiorocess. Personal or situation re-
lated conditions might cause late adoption.

Those phases can be shown in a bell shaped curasenting an ideal course of diffusion
(ALBRECHT 1974; HOFFMANN €t al. 2009). However, diffusion processes do not in ganer
follow the ideal curve because diffusion can bernnipted, or may only happen partly in
subdomains of social groups.

The interrelationships of diverse and numerousofadnfluence the diffusion of an intro-
duced technique or the development of a projeahiexisting social system. It is difficult
to determine and understand all variables, thderactions and thus their influence
(HOFFMANN 2007).

Table 1: Certain factors that can affect the diffusion s

Do project participants understand why the innovation is a

Comprehensibility solution? Do they understand the possible outcome?

Complexity How many stages does the innovation involve?
Divisibility Is partial adoption possible?

Risk What are the consequences of failure?
Observability Are activities and results observable for others?

How and when can success first be observed? How long are

Observability of Success the stages between input and output?

Observability of failure How is failure visible?
Comparability of motivation Is the motivation of inventor and early adopters the same?
. Does the innovation match existing cultural practices and
Comparability o
norms~
Labour input What implications has the innovation on labour input?
Costs What are the short term and long term costs?
Return What are the benefits of the innovation?

Source: Modified after HOFFMANN et al. 2009,102.



Several propulsive or inhibiting forces accountttog diffusion of an innovation and de-
termine its speed. Table 1 registers several fa¢tat can affect the course and speed of
diffusion.

KRISHAN (1965),quotes several reasons for the non-adoption ofvemnans. Here he gives
several examples of failed programmes and the nefasdheir failure. Those reasons can
be manifold and include, for example, inadequateweces of project participants in mean
of land or finances, traditions and religious seetnts, lethargy or the personal abilities of
participants. Other examples are incidents likeignavalries, natural calamities and insuf-
ficient supply of irrigation water.

The social sciences, with context-bound human astiand the natural sciences, with its
generalizing statistics do not follow the same dtads (HOFFMANN 2007).Yet surely, both
approaches have their value. The work presentetithies to combine both standards for a
more holistic angle of perspective at the projed allows insights at an early stage of
diffusion of agroforestry in Kaule. While the nalscience indicator data provides a basis
for situation analysis and discussion of the prpjde social framework allows bonding
explanations and, to some extent, a possible feteca

1.2 Farming System

Traditionally agricultural systems in the Himalay@gion of Nepal rely on livestock, for-
estry, and crop productioni(BEAM et al. 2000;GIRI andKATZENSTEINER2013).

1.2.1 Subsistence Smallholder Farming in Kaule

In Kaule, farming-terraces are mostly small, and tusteep slopes, often hard to access.
The use of agricultural mechanization (even plonghyy ox) is difficult and the use of
machinery on the terraces is nearly impossiblerd&fbee, farming is labour intensive and
mainly a family business. Only during harvest canping periods are external workers
hired, with neighbours helping each other duringlwnotensive times.

A survey on income and expenses, on planted anck$tad crops, and on access to the
market was carried out in the scope of this stutylay a master student@RH 2012). It
provided an insight into the farm status of 15 celé households in Kaule that were par-
ticipating in the agroforestry project, and servasyepresentatives for other farmers in the
village and on market demand. Collected data ¢laksiule residents as subsistence farm-
ers with smallholder agriculture. “The term “smallther agriculture” [...] describes rural
producers, predominantly in developing countriespviarm using mainly family labour
and for whom the farm provides the principal sowténcome"” (MORTON2007,1). The
same author describes subsistence farming as tigramd associated activities which to-
gether form a livelihood strategy where the maitpatis consumed directly, where there
are few if any purchased inputs and where onlyr@omproportion of output is marketed”
(MoORTON2007,1). Typical subsistence farming is practicedather small land holdings
and it involves mixed cultivation of traditionalags with low yield potential (BHT et al.
2014. Most farmers in the Midhills of Nepal are subsiste farmers (BHIKARI et al.
2007).



People who live on subsistence farming usually dbptan into the future because the
everyday struggle to survive does not leave tingk raom for big changes or flexibility.
Interviews with farmers in Kaule, and discussionthvwnembers of the former German
Development Service (DED), today Deutsche Geselfschiir Internationale Zusam-
menarbeit (G1Z), revealed that in subsistence fagnthe time span of approximately half
a year seems to be the absolute maximum for fartogaian into the future. Individual life
planning is also influenced by cultural circumsesd\epal’s cultural heritage includes the
caste system, multiple ethnicities, gender relatiand the religious plurality leads to a
strong social diversity. This has a strong inflleermn everyday life, including farming
(NIGHTINGALE, 2010). Nepal's 2001 census stated that most peaopepal are Hindus
(80.6 %), followed by Buddhist (10.7 %), Moslem<(%), Kirant (3.6 %) and other groups
(0.9 %) including Christians (0.2 %). The Censisoanumerated 102 castes and ethnic
groups. This cultural diversity does not allow artsider to easily understand the deep
connections and influences between daily life, wamkl spirituality. When villagers were
asked about the meaning or the background of imaditand festivals, in most cases, the
respondent are also not aware of it. People ofterfgllow the traditions of their ancestors.
One example is the tradition in Kaule where onlynraee allowed to plant potatoes. This
is a tradition that farmers mentioned in an intevwand a good example for a case in which
they were not able to explain the reason for theition. The Nepalese society is in a phase
of modernization. SRESTA (2013) describes a modification in the culturalms and tra-
ditions. Due to that, traditional background infatmon may fall in further oblivion.

The limited ability to extend agricultural areagchuse of high and growing population
density (KUMAR 2006), has lead people to leave the land and noi@thmandu. ETUR
states that already in 1994, Nepal’'s urban growath s the highest among the SAARC
(South Asian Association for Regional Cooperatimmyntries, even so it was with an urban
population of nine percent one of the least urbathuntries in South Asia REUR 1994,
19).

Interviews revealed that there is sometimes ldtlemo extra income, and that farmers do
not have capital to invest into further developmehtheir farms, into health, and even
sometimes the education of their children. Betw2@0®9 and 2012, farmers complained
about rising prizes of basic supply items thatreveproduced within Kaule like oil, sugar,
kerosene and fertilizer. Another problem is thesgiae alteration of the harvest calendar if
unseasonal weather conditions occur, resultingialaaonflict with old cultural traditions
that have a fixed calendar relation. Shifts in nommsrainfall patterns can also have an
impact on crop productivity and increased food bwelihood insecurity (KWMAR 2006).
Some observed impacts of climate change in the tammhave been erratic rainfall and
the unpredictable onset of the monsoon seasoniabletreat, storms, landslides, and
drought (&ENTLE et al. 2012;BAUL et al. 2013;BYG et al. 2014).

Farmers in Kaule cultivate nowadays only few pkpecies on their terraces. Mixed culti-
vation is rather unusual. Cultivation is furthepdedent on the location of terraces in rela-
tion to the distance from farmhouses. Typical cropgerraces that are located far from
houses are wheat, radish, potato and maize amver laltitude rice. Crops like mustard,
millet, pumpkin, spinach, beans, cabbage, chiimato or buckwheat are common on land
nearer to the farmhouses. Especially terracesiay are fallow for several months of the
year. When farmers were asked about these diff@lanting patterns, the main reasons



stated was that other people might steal cropseaad whole plants, cut plants for fodder
or just let their livestock directly graze in thegetables on fields that are far from houses.

Diverse forms of soil degradation are a seriousass terrace farming in Nepal. Soil ero-
sion is a big threat to upland ecosystemsI{BL et al. 2013). Harvesting crops removes
nutrients from the solil to be replaced by fertitzeThis impact has been reported in the
Midhills as even higher than nutrient loss throsgh erosion (TWARI et al. 2009). Runoff
and soil erosion coefficients on rain fed terraogbe Midhills range from 5% to over 50%
depending on the rainfall and the characteristidh® terrace. Relationships between soil
loss and rainfall characteristics improve consiblgravhen vegetation cover is included
(GERRARDEt al. 2003). Hedgerows with intercropping were testelC&#10D and results
showed a positive effect of on runoff water volursei] loss, crop production, soil water
retention, and several soil nutrient\(LCHHANE 2013).

Farmers in Kaule apply mineral fertilizers or animmanure, though the latter is a limited
resource. Furthermore, fertilizer is expensive,alatays available, and sometimes misap-
plication does harm to downhill usersoILINS AND JENKINS (1996) describe the chemistry
of streams draining agricultural and forested aaehts in the Midhills of Nepal. They
found that differences between mean stream watnidtry are attributable to the effects
of the terraced agriculture and land managemerctipes.

To meet the problems of soil degradatiorREIER (2010) tested different leguminous
plants as potential green manure plants duringlipoma thesis in Kaule. She described
the potential of velvet beaiM(cuna pruriensL.) as a green manure plant with respect to
its ability to fix substantial amounts of nitrogéom the atmosphere (Ndfa > 60 %) and
the accumulation of biomass in the marginal sailtibg her work, it became obvious that
farmers were not familiar with green manure and ithaas difficult to convince them to
dig the plant into the soil instead of feedingitheir livestock. Another source of nitrogen
Is the extraction of litter, tree fodder, and gessfom the forest that ensures a net move-
ment of carbon and nitrogen to the agriculturabl§@iri et al. 2013). However, the re-
moval of greens from the forest is a threat toat@munity forests that often look bad.

A workshop on soil, performed by Kaule e.V. and Reshab Raj Pande, Institute of Ag-
riculture and Animal Science, Tribhuvan UniversityNepal, revealed that farmers believe
that soil is an endless resource. The possiblddtians of soil nutrients, and the fact that
soil is precious, as the foundation of a good hsty\aéd not seem to be comprehended. Soil
profiles showed that soils in Kaule are in manyesadeeper than 1.5 m so that an end is
not directly visible.

Farmers in Kaule do not sell much on the open ntatkeugh especially radish is a local
cash crop and is sold in most cases to Kathmandaddition, strawberries are a specialty
of Kaule. The Japanese Organization JICA (Japarrational Cooperation Agency) in-
troduced strawberry farming about 15 years ago eash crop. Many farmers cultivate
strawberries as monoculture on the bigger terragéser from home. They sell them with
the help of a cooperative to traders, or direaly)Kathmandu. Strawberries might be the
best income source in Kaule, but farmers complaimut certain diseases that affect the
plants and either result in the loss of the haree$orce farmers to apply bigger amounts
of fungicides to the plants. Discussions revedhead tarmers are often unaware of the pos-
sible toxic side effects of fungicides or pesticide
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Monoculture farming also results in lower diversifythe associated fauna. Type specific
pest and diseases may occur easier when assopiaigators are absent. This might be
“cured” by intense application of plant protectiagents that are known to be a multiple
risk to users, the environment and consumers sefglapplied (BENNET et al. 2010). The
need for reduction in pesticide use, while keegrgp pests and diseases under control,
might be achieved by the conversion or introducbbplant diversity in agro ecosystems
(RATNADASS et al. 2012). This is because faunal diversity is closelsted to floral diver-
sity and high numbers of natural enemies and beaéiinsects were found in a study about
silvopastoral systems U 2012). Tree species maintained on farms as pattlisistence
farming systems in this way ensure the sustairgholi agricultural production and the
conservation of crop diversity MARYA 2006).

1.2.2 Agroforestry Systems

Agroforestry is the collective name for numerousedent land use systems. An early def-
inition (NIJHOFF AND JUNK 1983,269) states:Agroforestry is a collection name for land
use systems and practices where woody perennials (trees, shrubs, bamboos, etc.) are de-
liberately used on the same land management unit as agricultural crops and/or animals,
either in some form of spatial arrangement or temporal sequence. In agroforestry systems
there are both ecological and economical interactions between the different components.”

The type of agroforestry can be distinguished usawgral criteria. One of those criteria is
structure. MIR (1985) provides one possible means of classifyygiesns: He names a
system including crops, trees and or shrubs as#égoulture; a system including pasture,
animals and trees as silvopastoral; and a systelonding crops, pasture, animals and trees
as agrosilvopastoral. In the same publication,lse suggests classifying the system into
its socio-economic scale depending on its statiewélopment, such as commercial, inter-
mediate or subsistence. This refers to its prodocnd level of managementAiR 1985).

The cultivation of trees, shrubs and crops at Hreesplace, or herding beneath trees is
perhaps as old as the start of agriculture itéeléifferent countries worldwide, trees and

crops have been grown together for many centuegsecially under subsistence farming
conditions (MIR 2011).

Agroforestry possesses several ecological advasiagkiding higher biodiversity and bi-
odiversity conservation, in comparison to intensiagriculture (8$HRODER AND
HEUVELDOP2002), (MIR 2011). Even so, it is unlikely to reach the ricksef primary or
developed secondary forestERODER ANDHEUVELDOP 2002). $11BU (2012) describes
in more detail how agroforestry can conserve biediity. Agroforestry provides a habitat
for species and preserves sensitive species, fiesufirastically the reduction of natural
habitat, and provides connectivity through corredbetween habitats.

Next to biodiversity services, agroforestry is ghhvalue tool that contributes to soil con-

servation. Deep rooting trees serve as nutrienfgsuoy cycling deep nutrient stores to the
surface via leave fall, enriching at the same torganic material in the ground. Trees and
shrubs that are able to fix nitrogen from the a& ane additional possibility to enhance

nitrogen in soils further. Arrangements of treed ahrubs also serve as rain and wind ero-
sion protection after an agroforestry system id e&hblished (KIMAR 2006). In this way,

it contributes significantly to erosion control,hremcement of water quality and serves as
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carbon storage (NR 2011;SHiBU 2012). Agroforestry might be one of several agtimall
adaptation strategies that respond to climate ach@BigGset al. 2013).

Although agroforestry provides less harvest of s of crop at one time in comparison
to monoculture farming, the diverse products obé&mestry including fruits, vegetables,
spices etc. are available year-round. In this vagyoforestry has the potential not only to
contribute to food security but also to ensure fand income diversity (KMAR 2006).

During the 1980s and 1990s, national research amelabment agendas of several devel-
oping countries started to recognize and includefagestry (MIR 2011). Nowadays, sev-
eral bigger and smaller research centres andtfasilivork on agroforestry. ICRAF (Inter-
national Centre for Research in Agroforestry) &sown as the World Agroforestry Centre
has its headquarters in Nairobi, Kenya and wadksited in 1978. It has several regional
offices and conducts research in 28 countries mcAf Asia and Latin America. ICRAF
focuses its research on developing countries \Wethgbal to establishing more sustainable
and productive land use. Another important inteamat institution dealing at least to some
extend with agroforestry is CIFOR (Centre for In@ional Forestry Research). It conducts
research with the goal to help policy makers arafironers develop effective policy, and
improve the management of tropical forests. BotRAE and CIFOR are among others
members of the CGIAR (Consultative Group on Inteomal Agricultural Research),
which is a global partnership that unites orgamrest engaged in research into food secu-

rity.

Agroforestry as a farming system seems to havegeal promotion phases. After it be-

came well known through organisations like ICRAE &1FOR, several scientists began
working in the field. It is unquestionably natungemted, and a high potential farming sys-
tem. However, depending on its setting it can Alsguite complicated compared to other
systems. Thus, the diffusion of innovation in tlase of agroforestry is not guaranteed. In
most cases, publications only report positivelywisoiccessful agroforestry projects. How-
ever, it is likely that a high number of agroforggirojects were unsuccessful.

An example of failure for an agroforestry projexti rubber based agroforestry project in
Chittagong Hill Tracts in BangladeshARH AND INOUE 2008). Here the authors identified
a low level of participation of project members$aek of transparency regarding the project
finances, a gap in communication and hindered sliffu of information between project
management and participants and unskilled projedt as the main reasons for project
failure.

Another more critical project analysis was dond&lmg-TONENAet al. (2013) who describe
the Modified Taungya System (MTS) in Ghana, Aftilcat aims to reforest and guarantee
wood and forest products to rural inhabitants. @b#hors point out the timespan that is
necessary to grow trees and thus produce incordeeth agroforestry is a system that
needs a long period to be established.

The last example is a case study from HaitcQUINTOCK 2003), which describes alley

cropping with contour hedgerows of leguminous g&e-fixing shrubs. Shrubs are period-
ically trimmed and, theoretically, prunings aretssr@d as mulch between rows for nutrient
release and contribution of organic matter (SOMh®soil. Practical farmers instead fed
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prunings to their livestock. This practice is indiwith our own experience regarding green
manure.

1.2.3 The Agroforestry System in Kaule

Agricultural land is spreading out through defoaéisn. In the Midhills within altitudes of
1150 to 2000 meter, including the area of Kaul®ual36% of forestland was converted
into agricultural land between 1990 and 200@H{BDUR 2011). Lost forest areas were
smaller when located around high-income areas wathd quality agricultural land and
near to an administrative centre as compared tsdoeated around low-income areas with
low quality agricultural land and far from admimaive centres. The desired ratio between
forest and cultivated land is considered to be(llEBBUPANE AND THAPA 2001). Deforesta-
tion is ongoing due to the need of firewood, wood donstruction, and the uncontrolled
exploitation of trees for fodder. Agroforestry fsmecial meaning for deforested and wood
free land because it contributes to reforesta(iS8oHRODER ANDHEUVELDOP 2002).

Different land-use systems suit different environtaé and geographical conditions.

Kaule’s mid-hill terraces are often small and ragegsible with machinery. Agroforestry

as a mixed cultivation seems to be a suitable ndetistng the limited amount of land in a

three dimensional manner (multilayer cropping)td¢dsg terraces through a structured ar-
rangement of shrubs, grasses and trees and ajs® toeknhance the quality of depleted
terrace soils and prevent erosion, depletion asadation.

Referring to the above stated definitions in secli®.2, the newly introduced agroforestry
system of Kaule would be named intermediate agrosikure because it includes crops,

trees and shrubs but no direct animal husbandrgthm common name is home garden,
because the agroforestry land is in most caseso@articipants’ houses. Farmers do have
husbandry and even so fodder plants are part afutieated agroforestry plants, animals

are hold in stables next to farm houses and masu applied directly to the agroforestry

project land.

1.2.4 Limitations of Agroforestry

Agroforestry has several advantages but it alsatasstrictions. Diverse plants have com-
petition if growing on the same land. Competitionlight can affect plant sizes and harvest
yields. This was documented by research resultofiee plants in an agroforestry system
in Brazil. The study of plants grown in agroforgstystems in comparison to monoculture
revealed that coffee plants under agroforestry itmmd had an extension in the period of
fruit ripening, as well as a smaller fruit retemtiand yield. This was explained with the lag
of direct sunlight due to the shadow of treeaMEANHA et al. 2004). Next to shading,
negative effects of agroforestry can also be gilatloy or pests if pests are not plant spe-
cific. (RATNADASS et al. 2012) Other competitive interactions in resourcgussition are
based on plant capabilities like crown spread oting characteristics (BMAR 2006).
These examples show that agroforestry needs a gatdation management including
suitable plant compositions as well as pruning @oltarding.

In addition, it takes a long time to establish actioning agroforestry system, especially if
it is started from a monoculture system, becaugbkeofime for perennial plants to grow to
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a sufficient size to engage in the system. Durimg ftelevant time span of establishment,
farmers need to stay abide with the conversiom@farming system.

2 Research Objectives

2.1 Research Questions and Working Hypotheses

2.1.1 Overall Objective and Research Question

The overall objective of this study is to evalugie impact of introducing agroforestry on
a selection of farms as part of a group project] enverify if the applied methods are
suitable for achieving a long-term project develepin

The resulting research questions are as follows:

1. Which impact brought about through agroforestry practice has or could have a
system change towards improving social, economic dnecological conditions in
Kaule?

A scientific based analysis and documentation efsiystem change allows learning about,
and controlling, of the project work. It is expette be a possible approach towards pov-
erty reduction and environmental protection for k&ifarmers and possibly for nearby
located areas with comparable climatic and topdgcaponditions. The background for
this need is that most of Nepal's population isr@mal the growing population is tightening
the situationDONNER 2007).

2. To what extentare the applied methods the right ones needed fochieving sustain-
ability of the project?

In the case that the agroforestry project in Kasilguccessful, the results of the presented
study are expected to help developing and estamy$hrther projects. “Training of Train-
ers” (TOT), material distribution, the establishmeha demonstration centre and the de-
velopment of the local organization Kaule environtmdepal are part of the applied meth-
ods.

2.1.2 Hypothesis

Changes in the socioeconomic basis of farmers thghumplementing agroforestry in
comparison to remaining in subsistence farming.
» Agroforestry enhances a farmer’'s market for selgngds due to higher plant di-
versity.
« Conversion of conventional farming to agroforestigreases income and de-
creases expenses for farmers.
* Working hours on the farm and the necessity ofredieemployment will be re-
duced.
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The impact of agroforestry on the ecological systemcomparison to conventional sub-
sistence farming with lower plant diversity.

» System change towards agroforestry enhances biwesidy in the project area.

» Agroforestry enhances organic material in soils lagigs to improve soil quality.

Sustainability and dissemination of introduced meiths by agroforestry training.
 TOT (Training of Trainers) training empowers andtivetes farmers to circulate
information.

« Group formation and registration facilitates motiva and activity of project par-
ticipants.

2.2 Structure of the Thesis

This thesis is based on data collected within apmstion of different interviews and in-
dicators regarding the agroforestry project in kawith the intention to describe the out-
comes of the project in a qualitative way.

In this qualitative research, problems are antteipand reviewed in specified interviews
that are compiled in case studies. Those caseestade supported with data of selected
indicators. The results of the case studies anidatms are in a later stage grouped into a
survey to understand them not only on an indivighaaticipator level but also on the group
level.

Data was collected with indicators at the statthefproject in spring 2009 and before pro-
ject start in 2008. Some indicators were agairectdld after two years, others after three
years, with the intention of comparing them toithigal data sets. The time between those
events is a black box where various unknown fadikespolitical and social events as well
as weather conditions have had an influence.

Figure 1: Black box system in context with chosen indicators

Indicators Project Indicators
- Status | Interventions - Status Il
(2009) (2011 - 2012)
Biodiversity Biodiversity R
So|| Conditions SO” Conditions
Market offer Black Market offer
> Box >

Income / Expenses Income / Expenses
Work distribution Work distribution
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Indicator studies as well as interviews allow ap#geunderstanding of a situation by
providing background information on various fieldfie evaluation of a development pro-
ject needs interdisciplinary information gatherbogunderstand its impacts and its weak
points on multiple layers.

In total, it was intended to describe as far asides a holistic situation including variables
like weather, soil, crops, work, market and fanlickground and set those in relation and
comparison against data of one well-establishedfaggstry farm in Kaule that has existed
for approximately 15 years.

Finally, in the discussion of the results, the teacof farmers and the village to the intro-
duction of the new project and new methods areiipé@nd considered in reference to
the "Hohenheim Concept" of diffusion.

2.3 Anticipated Results

It is interesting to be part of a project from lrefdats start until near the end of its pilot

phase. The right choice of interviews and indicattould allow an interpretation of the

projects tendency towards success or failure. ¢haative action research allows, next to
collected data, also an insider perception andetegasp of the interrelations between the
manifold influencing factors.

It is not possible to evaluate a project’s outcafier only three years, but tendencies can
already be seen. These tendencies can then bel maadation to the raised theory.

Nepal has several aspects of development thatesedaping in an increasingly problem-
atic manner: a rising population, finite agricuidand, depleted soils, changing weather
cycles, rising commodity prices, and for the momamunstable political situation. In ad-
dition, it is geographically located between Chamal India - two huge political powers.
Current farming practices result in further degtemtaof soils and consequently increased
livelihood risks. Farmers often do not have thehceesources to invest in further farm
development. One possible negative outcome of istficiencing development is migration
to the cities. This occurs when farmers leave tf@mland and move to Kathmandu with
its growing slums, or go to work overseas in théf States.

In theory, agroforestry is a good alternative ohfmmg especially for smallholder subsist-
ence farms. If it is applied with the right strueticomposition of plants and management,
it has the potential to protect the farmer’s mogtartant good — the soil. Agroforestry can
in addition provide longer harvest periods. The ©if a single harvest is smaller in com-
parison to monoculture harvest, but there can twexsification of nutrition and harvest
sales, which can result in improved income andtheal

The ecological and socio-economic services of agestry imply that a community like
Kaule can improve their agricultural conditionshéy apply agroforestry in an appropriate
way. Next to a well-done application, manifold farst like weather conditions, political
and social development or market impacts affectesg or failure. All these influences
create a force field in which the disseminationhef agroforestry system takes place.
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Anticipated results of the system introduction are:
« Agroforestry introduction as a new farming systezedas more than three years to
be well established.
* The system change as it has been set up is noflidomparticipating families’
livelihoods.
* TOT helps farmers to better identify with the patje
» The introduction of a defined structure like thedborganisation Kaule ev helps to
create motivation amongst farmers.
» Certain persons in the village try to use the systhange for their personal ad-
vantage by local political action.
Three alternative outcomes over the long run coulbe:
» The local organization grows stronger whereby toaff farmers pass on their
knowledge to other interested individuals and tfetesn spreads out.
» Local political conflicts decelerate the projectiaystem development, which re-
sults in the disappearance of the project.

» The project fails in the holistic concept but certmethods stay and spread out.

3 Location, Institution, Research Setting

3.1 Research Area

3.1.1 Location of Kaule

Kaule is a small village situated about 25 km nedst of Kathmandu (27° 485.83 N,
85° 14 16.04' E) in the Midhills of Nepal at a height of arouh@60 m.

The village centre is located in a mountain pasbkiensloping farmland mostly faces the
southeast and southwest. Farming land is orgamzedbots of terraces that are cut into the
loamy soil without any further anchor and stabtiiza.

Nepal has five development regions that are dividénl 14 administrative zones. Those
zones are again subdivided into 75 District Develept Committees (DDC). Kaule lies in
the Central Development Region, in the BaghmatieZam Nuwakot District with the dis-
trict number 48. Figure 2 shows a map of subdinsiof Nepal including development
regions, zones and districts.
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Figure 2: Map of the subdivisions of Nepal
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Source: HEGESIPPE CORMIER (2007).

Figure 3: Map of the districts in the "Baghmati Zone"
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A\

Source: RARELIBRA (2006). The red mark indicates the approximate location of Kaule
within the Nuwakot District.
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The districts are further divided into Village Déygment Committees (VDC) and those
are again subdivided into the smallest governmeortgnizational units called wards.
Kaule is part of the Okarpauwa VDC and has the wanthber 3 MINISTRY OF LOCAL
DEVELOPMENT 2012).

The Village Development Committee's (VDC) functierio organize village people struc-
turally at a local level. It allows villagers tonpiaipate in and to be responsible for devel-
opment of their region. The VDC is also meant tsuga proper utilization and distribution
of state funds and a greater interaction betwe&argment officials, NGOs and agencies.
The VDC discusses topics like education, water yjasic health, sanitation and income
and also monitors and records progress, whictsalyed in periodical census da¥&viIN
2011). International or local organizations need to infdlh@ VDC and sometimes the DDC
in order to ensure transparency of their projeat$ t be under a certain protection by
informing officials.

The study sites for this research are differentl$i®f farmland owned by the participants
of the project, mostly situated in the southeagiosure in Kaule. Maps of the included
fields can be found in the annex (see Annex 2}hénfirst interview in 2008, farmers re-
ported that they would altogether provide 35.262asg meter of agricultural land for the
process of converting land to agroforestry. LateR009, at the start of the project, only
17.178 square meter were provided (see Table 2xeMer, during the project, several
farmers devoted more land to the project

Figure 4: Agroforestry transition land of different projgurticipants in Kaule

23/2010. @p | 2010

Source: “Kaule Nuwakot district” 27°48°38.60""N and 85°14'55.98" 0. Google earth. January
23, 2010. July 02, 2011. Colored areas are under transition to agroforestry.
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The Google Earth picture shows the scattered dfeteint sized agricultural land areas that
have been dedicated by farmers to the transitiagtoforestry cultivation. Variable col-
ours indicate different landowners.

Table 2: Included land in agroforestry project at projeetrisin spring 2009

Participant No. of Slope | Minor terrace | Major terrace | Total land Pt(())stl';:(e)n
terraces (%) (m?) (m?) (m?) house

Farm 1 24 17 5 191 1.675 far
Farm 2 10 39 5 451 688 far
Farm 3 5 21 38 116 307 near
Farm 4 6 10 18 193 784 near
Farm 5 19 22 12 295 1.057 near
Farm 6 4 24 59 604 2.274 far
Farm 7 Land No. 1 10 20 10 798 2.407 far
Farm 7 Land No. 2 25 26 9 207 1.888 far
Farm 8 8 25 71 787 1.646 near
Farm 9 1 31 424 424 424 near
Farm 10 4 12 62 133 308 near
Farm 11 5 14 36 119 361 near
Farm 12 6 22 5 662 805 near
Farm 13 17 30 21 276 1.284 near
Farm 14 7 24 29 448 800 far
Farm 15 5 44 17 193 470 near
Farm A (Agroforestry) 24 21 63 241 6.922 near
Total (without Farm A) 180 17.178

The agroforestry farm was already practicing agesdty at the project start. This farmer

still participated in all trainings and activitiekthe project. The table shows that in general
the number of terraces, the size of terraces amdltpe of the land that farmers provided
for agroforestry differ strongly.

3.1.2 Climate

Monsoonal circulation typical for tropical fringebaracterizes the climate of Nepalie

to the country’s topography, including orographariers, the climate is modified, where
the Himalayas acts like a barrier blocking air nea$s and from central Asia. This keeps
cold air from central Asia out of the subcontinemtg the moist monsoonal air masses from
the south away from Tibet. The elevations in Nepage from 30 m to 8.848 m within 150
km, which leads tomumerous small climatic differences within shorgtdnces, and the
presence of nearby all types of climate in Nepeih& Midhills a temperate climate prevails
(MANANDHAR, 2002;GERLITZ, 2011).

Agriculture in Nepal is strongly dependent on thensoon climate (MJUPURIA 1999).
During the monsoon period between June and Septe®®&6 of the country’s annual
precipitation occurs. The amount of rainfall difestrongly within the country, depending
on the orographic ascent, the exposure of hillsfiesorth or south) and other factors like
the maximum moisture advection of air masses. lreg#, the intensity of monsoon pre-
cipitation differs as a function of longitude. Whthe eastern part of the country is affected
by monsoon rains from June to October, the wegiarts are characterised by a shorter
monsoon period with less intensive precipitatioards.
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ICHIYANAGI et al. (2007) evaluated data from 1987 to 1996 of 274 gainge stations in
Nepal. They examined the variability of precipiatiwith elevations and regions (Western
80°E-82°E, Central 83E-85°E and Eastern 8&-88E) and found that maximum annual
precipitation increased linearly with altitude fevations below 2.000 m and decreased
for elevations above 2.000 m. Mean annual prediprtavas almost 2.000 mm/year below
3.000 m. They indicate that maximum annual pregifmh occurs in Central Nepal between
1.000 and 2.000 m elevation with precipitation8 @00 — 5.500 mm/year.

The rhythm of the monsoon climate can be genedilhded into pre-monsoon (April -
May), monsoon (June - September), post monsooro@ct December) and winter (Jan-
uary - March). The warmest months are in the pr@soon period between April and May.
January and February are usually the coldest monhhesfirst heavy convective precipita-
tions occur during the pre-monsoon due to intenselation.

Figure 5: Precipitation in Kakani, Nuwakot District betwe®®76 and 2005
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Source: DHM NEPAL (2012). Purchased data from DHM, Nepal. The intersection line between
the green and purple boxes represents the median.

Kakani, a village approximately 3.65 km by land,1or5 km by air (source Google Earth
2012) from Kaule has an installed governmental heyastation (meteorological registra-
tion number 1007). Figure 5 shows precipitatioradadm this weather station between
1976 and 2005. The unusual format of the box phetricis used to illustrate the typical
monsoon curve with its maximum in summer but aleohuge variance in minimum and
maximum precipitation.
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Figure 6: Bias-adjusted ERA-Interim-Reanalysis of long timean for temperature
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Source: (GERLITZ et al. 2014)

The temperature data in Kaule are model data, baseBias-adjusted ERA-Interim-
Reanalysis with a resolution of 1 km2. Basic datashort-term measurements at a weather
station that has been installed in the contexthef dgroforestry project at the projects
demonstration centre in Kaule in 2010.

ERA-Interim are reanalysis or climatic models faspdata by the ECMWF (European
Centre for Medium-Range Weather Forecasts). Thagllyshave a spacial resolution of
0.75°. Here they have been altitude adjusted bgLGZz (2011) for a 1.000 m-raster and
crosschecked with Kaule station data. Finally,desis have been adjusted on a monthly
basis.

Figure 7: Monthly mean temperature and precipitation suidaanle for 2011
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Source: Weather Station Kaule e.V. at Kaule demonstration centre. Data is
available only from February till December.
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Figure 7 shows the monthly precipitation and terapge in the project year of 2011. In
comparison to Figure 5 and Figure 6 showing thepeature and precipitation trend for
several years, Figure 7 shows that the months &frmuam precipitation in Kaule in 2011
were July, August and September. Extreme predipitatan reach up to a daily rainfall of
95.4 mm as it was measured at June 27th 2011.Heoshort term observations of a
development project, the particular situation peainregarding the climate may need to be
taken into account so as to evaluate the qualityuantity of the harvest. For long term
observations, the meteorological trend is of imguoce. According to ERLITZ et al. (2014)

a trend of increasing winter temperatures of appnately 0.8° C per decade while summer
temperature is not significantly increasing.

3.1.3 Land Management in the Midhills

Nepal has a total area of 147.181 sq. km and thhiNg make up 30.1 % of it. In 2010,
14.9 % of Nepal's forest, 12.8 % of the total agftieral land, and 2 % of the countries
pasture were situated in the Midhi{EHARMA 2010).

Figure 8: Percentage of land use in Nepal and its shareed#idhills
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Source: (Sharma, 2010) District and VDC profile of Nepal.

The Midhills include 34.9 % of Nepals forest, 4%/0f its agricultural land and 16.7 % of
the nations pasture. This shows how importantates: is for the rural population. Due to
the “District and VDC Profile of Nepal” of 2010, agultural land in the Midhills covers
1222.3 ha of cultivated and 665.5 ha of uncultisgdéad(SHARMA 2010).

Figure 9 shows percentage of land use in the Mglinl2010 related to total area of land
use category.

Several bigger international and national orgarsatlike WWF, FAO, Forestry Nepal,
as well as several scientists report that rapicréstation is occuring in the “Central
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Development Region” within areas outside the nafioparks and wildlife reserves
(CHAUDHARY 2000; PEDLEY et al. 2007; BHATTARAIA et al. 2009; DHITAL 2009). The
Department of National Parks and Wildlife Conseosatin Nepal indicates on their
webpage in total two national parks in the MidhiKfiaptad National Park with 216 sq.km
and Shivapuri Nargun National Park with 159 sq.KMEPARTMENT OF NATIONAL PARKS
AND WILDLIFE CONSERVATION 2012). Shivapuri Nargun National Park borders directhy

a neighbouring village of Kaule, called Kakani. Tthstance by air between the extensions
of Shivapuri National Park and the long time essdigld agroforestry farm is only about
400 m.

Figure 9: Percentage of land use in the Midhills of Nepa2@®i.0
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Source: (SHARMA, 2010) District and VDC profile of Nepal.

3.1.4 Natural Vegetation in the Midhills and near Kaule

Parallel to the diversity of Nepal’s climate is@its vegetation that varies strongly depend-
ing on elevation, temperature and rainfall. Fromtlsdo north, the natural vegetation zones
range from subtropical monsoon rain forest througtous kinds of forest belts to the tim-
berline at 4.000 — 5.000 m and further vegetatiglituces up to 5.000 — 5.500 m where
permanent ice and rocks limit vegetation growtinNANDHAR 2002).

It is not easy to classify the vegetation in Negmlscientists apply many approaches. An
approach can be based on the physiognomy of vemgtaegetation structure, or environ-
mental factors. In addition, the scale of apprdadmportant, depending on whether small
or broad areas are assessed. Several scientissclesified Nepal’'s vegetation into a
number of divisions (SHWEINFURTH1957;DOBREMEZ1972;STAINTON 1972 LILLES@ et

al. 2005). These divisions are based on geographigaktic and/or biotic conditions. For
smaller areas and fine scales an approach to \tegetsmsed on the species composition
of plant communities is basic. The most widely usggtem for defining plant communities
Is a classification based on species dominance.

One more simplified focus on vegetation classifarats based on forest types. Again, dif-
ferent authors propagate different vegetation zoRe#lowing the zoning of SHRESTA
1991) the forest vegetation up to 1.200 m is classifis@vergreen tropical and subtropical
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vegetation usually containing sal, semal, sissajrkéind other trees. From 1.200 m to an
altitude of 2.100 m, deciduous monsoon forest ¢ogataak, elm, beech, birch, maple and
alder. The zone between 2.100 m and 3.300 m igjeaam coniferous forest including pine,
fir, spruce, deodar, larches and rhododendron.rAa ap to 5.000 m contains alpine grass-
land.

Kaule is situated between 1.800 — 1.900 m in thpeupub-tropical zone. Visual observa-
tions of vegetation around Kaule by the author seepresent a dominance of alder and
pine. In reference to the above defined schemawbatd classify the area of Kaule as
deciduous monsoon forest at the border to evergreeifierous forest.

As the vegetation type is an expression of climatsoils, similar combinations of species
appear under certain environmental conditions. Andm dominated landscape is often
composed of discrete patches and remnants, inguthtural vegetation and farm fields.
Any classification of vegetation types is not oimfluenced by environmental impacts but
also by humans. The fragmentation of habitats ears& biodiversity erosion and may re-
sult in shifts in species compositionsi{lEs@ et al. 2005).

A complete vegetation map of Kaule is not availdlile SCHWAB (2012) has sampled veg-
etation at conventional farming, farming in traimsitto agroforestry and agroforestry farm-
ing on 24 sampling plots in Kaule during the endhef monsoon season in 2010. Out of
the sampled plant species, trees and shrubs hareithentified and arranged based on
abundance- and continuity- ranking.

Table 3: The 10 most significant tree and shrub speciésaine

No. of No. of o
Abundance Individuals Rank Plots &
1 Buddleja asiatica 88 1 Ficus neriifolia 17 71
2 Ficus neriifolia 79 2 Buddleja asiatica 16 67
3 Flemingia 48 3 Prunus persica 11 46
macrophylla
4 Albizia julibrissi 30 4 Alnus nepalenis 10 42
5 Aconogonum 27 5 Aconogonum 9 38
molle molle
6 Prunus persica 23 6 Albizia julibrissin 9 38
7 Maesa chisia 21 7 Maesa chisia 8 33
8 Alnus nepalenis 16 8 Bauhinia purpurea 7 29
9 Arundlnel_la 15 9 Flemingia 6 o5
nepalensis macrophylla
10 Capsicum 15 10 Choero_qundlas 6 o5
annuum axillaris

Source: (SCHWAB 2012)

The focus of Schwab’s study was perennial plartkiding multipurpose trees and other
woody species because of their dominant role iragveforestry project of Kaule. Table 3
shows the 10 most frequent and persistent species.

Relatively undisturbed natural vegetation can hentbwithin 144 sq. km of the nearby
Shivapuri National Park. The park was foundedwast@rshed and wildlife reserve in 1976
and later in 2002 established as a national parthd Shivapuri National Park, there are an
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estimated 2.122 species of flora, whereof sixt@ecies are recorded as endemic flowering
plants. Around 449 vascular plants are recordelddimg 4 gymnosperms, 313 dicots, and
132 monocotsRHUIU et al. 2007).

3.1.5 Farming Practices in Nepal an Kaule

Traditional agriculture in Nepal has been closa@g@ed to climatic conditions and to the
turn of the seasons. Between the altitudes of 1i8@hd 2.800 m, rain-fed agriculture is
common the whole year around in the form of rotaBgstems that include potato, maize
and millet in summer and wheat in winter. During thinter dry season 90 % of the mon-
soonal rice and maize fields are falloAFFNER 1984). Below 1.300 m, rice-cultivation
is dominant.

The hills and mountains of the Midhills have beeiithnto innumerable terrace construc-
tions over the centuries. Terraces that are umdgaiion are calle#het. Khet terraces are
cultivated with rice during the rainy season andrafards with wheat. They are situated in
the lower slopes due to climate and water acces&h@ terraces are no trees and shrubs.
Terraces that are non-irrigated and used for raghafyriculture are calldsri. Bari terraces
are situated higher up the hill slopes and arellysoaltivated with maize, finger millet,
wheat and mustard. Terrace borders are sometinvesezbwith grasses, trees and shrubs.
The top of the slopes are often community land,re/iees and shrubs grow and villagers
use patches as grazing areas for their goatsalltege cutting is a problem and punished
by authorities through fines. Trees and shrubs @ser the land that is too steep or stony
for agriculture (see Figure 4) where permanent tagpsm covers the sheer rocks and
gorges. It is generally accepted that there isateworthy space to extend the area of ag-
ricultural acreage in the MidhillHAFFNER 1984).

All different areas like forest, pastuiet, bari and marginal land are connected and de-
pendent on each other in the Midhills. The foddetfitestock is derived from nearby forest
and pasture and livestock manure is an importatitiZer for the cultivated fields. The
fields deliver food for humans. Trees and shrubsfforest and marginal land produce
wood for fuel and construction. Livestock also pdeg physical work, for example, if oxen
are used for ploughing. Hill agriculture is chaeaied by low productivity and traditional
technology DHAKAL et al. 1987). Due to the difficult access, bullock ploughsyorgach
the bigger and less sloping terraces.

Figure 10: Production of the community and the private setdtaule

Community Production Private
fodder
fuel wood margin area
forest building wood
> medicine D cultivated area
pasture food
manure livestock
physical work

Source: Modified after (KOLLMAIR 1999).
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Not every farmer is planting and harvesting alldsrof plants. During interviews in 2008,
farmers in Kaule were asked about plant species dhe cultivating. 15 farmers listed a
total of 37 different kinds of plants. An averagdiee (4.8) plant species were cultivated
per family in Kaule with a maximum of ten specigsdme farmer, and a minimum of one
species (maize) by another farmer. It is importarmemember that farmers with suitable
field conditions can cultivate certain crops. Risdor example cultivated only up to an
altitude of 1.600 m (KLLMAIR 1999).

Table 4: Planted and harvested crops in Kaule

1. aubergine 20. mustard
2. bean 21. onion

3. big bean 22. pea

4. bitter gourd 23. potato

5. broom 24. pumpkin
6. buckwheat 25. radish

7. cabbage 26. rice

8. cauliflower 27. soya bean
9. chili 28. strawberry
10. cow pea 29. spinach
11. coriander 30. sweet potato
12. cucumber 31. taro

13. garlic 32. timbur

14. ginger 33. tomato
15. green bean 34. tree tomato
16. iskus 35. turmeric
17. lentil 36. turnip

18. maize 37. wheat

19. millet

Source: Based on an open interview with 15 farmers
in Kaule in 2009 and 2011.

During open interviews in Kaule in 2009 and 201fe participating farmers were again
asked what plants they plant and harvest duringy¢iae. Table 4 lists the plants indicated
by them in both interviews. Newly introduced plahisthe agroforestry project were not
included in this list because it displays the passdiversity of available plants without
external influence.

Livestock husbandry is an important part of Nepalgiculture and as in other villages

nearby, all families in Kaule have some chickemstg or buffalos. Few farmers in Kaule

have cattle. The quantity depends on a familyim¢j\circumstances. Livestock is a source
for milk, eggs and meat that can be consumed dr 8&dnure is used as fertilizer. During

festivals, livestock is also used as sacrificethéogods.

Especially goats can be a threat to agriculturacifg is not common and they are often
running free or are brought to the community formsnheighbour’s ground for grazing.
Particular fodder plants for goats and other liwelstare usually not grown on agricultural
terraces or home gardens of farmers. Instead fam@gnbers spend several hours every
day collecting fodder in surrounding areas.
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Governmental programs on improved livestock bresdsavailable but most farmers are

not aware of such

programs.

3.2 Project Participants

3.2.1 Population

Nepal's population is constantly growingAEENER (1984) stated already in 1984 that Ne-
pal’s population doubled during the past 20 yebetyween 1964 and 1984. Recent data
shows a slower growth rate but still a rapid inseedn 2001 according to the DDC and
VDC profile the total population equalled more tHzg million people in over 4 million
households. This corresponds to a population den$il57 people per sq.km HE8RMA

2010).

Figure 11 Population growth trend in Nepal from 1981 - 2010

%
200

190

180

170
160

150

140
130

120

/

110
100 L@=—

90

1980

1990

2000

2010

Source: (SHARMA,2010) Data for 2010 is projected data. District and VDC profile

of Nepal.

Figure 12: Increase of population in Nuwakot District betw&&®1 and 2010
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In Nuwakot District, the population density raisdzbut 16 % between 2001 and 2010.

The population in Nepal is rising but there is narenfree area for the extension of agricul-
ture, especially not in the Midhills @#FNER 1984). This puts stress on families because
more individuals need to be fed by the harveshefd¢ame land area. One consequence is
the migration of families or family members to Kiatiindu. Another result is the increasing
rate of workers that move to foreign countries docertain time, especially to the Gulf
States or India.

3.2.2 Kaule - People and Village

Kaule village is situated at the Trisuli Highwaypapximately between 1.600 m — 1.800 m
a.s.| and 25 km northwest of Kathmandu at the yanfl Kathmandu valley. In 2001, the
population census counted 7.277 inhabitants in4li&useholds in Okharpauwa VDC
(SHARMA 2010). Official data on household and population nurelfer Kaule Ward 3 is
not available, but personal investigations of Kankembers show an estimated 898 inhab-
itants and 143 households in 2080K{WAB 2012).

Most of Kaule’s inhabitants are farmers, shop owmerboth. Along the streets, shops and
stalls offer regional vegetables and other grosemationary and every day household
items ROTH 2012). Kaule also has two mills, two tailors, a chickamm, a butcher, a black
smith, a carpenter, a garage and welding shomp@tslat sells pharmaceuticals, a shop that
sells electric equipment and hardware, two souvemir gift shops, and since 2011 an in-
ternet cafe. At least six restaurants entertaial® few tourists pause in Kaule on their
way to the trekking area of Langtang. The nexttheabst exists in Ranipauwa, a neigh-
bouring village of Kaule.

A village chairperson, a village council, the Fer@smmunity Group, a VDC Officer, the
Forest Officer and a police station, present Kauteficial structures. Kaule also has a
primary school and a private boarding school tlzest Ileen established by an initiative of
JICA (Japan International Cooperation Agency).

Figure 13: Different caste and ethnic groups in the Nuwakistrizt
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Figure 13 shows the variety of castes and ethmigmg in the Nuwakot District. Sherpa are
not listed in the profile data even though sev&tatrpa families have their residence in
Kaule. The inhabitants of Kaule are mainly Tam&gmne villagers are Brahman, Sherpa
and Newar. Most villagers are Buddhists and Hinhile a minority is Christian.

All participants of the agroforestry project in Haare Tamang and Buddhists apart from
one Newar and Hindu family. Both castes are of calple high ranking within Nepal’s
caste system. While Tamang are originally from Tibewar are the native inhabitants of
the Kathmandu valley.

3.2.3 Kaule e.V. “Organization for Socially Sustainable Agro Projects”

In November 2007 the NGO Kaule e.V. — “Organizafimnsocially sustainable Agro Pro-
jects” was founded as a non-profit institution iol@yne, Germany. The founding members
of the organisation indicate the aim of promotingially sustainable agricultural projects
mainly in developing countries. The organizatiors@unded in order to support an agro-
forestry pilot project in Kaule. Fundraising wasaplished in Germany and the author
of this thesis was sent to Kaule to accompany fesmile launching the project. This
provides the background for the participatory actesearch. In addition, it made it possi-
ble to be on the spot and participate from thd.dbar Pande from the Institute of Agricul-
ture and Animal Science (IAAS) in Rampur, Nepal®é#ily supported the research. This
cooperation legalised the action.

In Germany, Kaule e.V. is composed of three boagthbers and several common mem-
bers. Communication between the agroforestry proeKaule and Kaule e.V. was done
through written reports and talks. Transparencydfmrors was provided by a webpage of
the organization (www.kaule ev.orghd by lectures and talks that were given at thie Un
versities of Hamburg, Siegen and Bonn to informudibe conditions of Nepal's agricul-
ture and farmers and to raise awareness.

The German way of time management and rating efegadliffers strongly from the Nepa-
lese perception. Care was given for the differenailture, language and experience. The
Nepal Agroforestry Foundation (NAF) as a local N@&s employed to implement training
on agroforestry with project participants.

After Kaule e.V. learned that another organizatiaa provided agroforestry training for
over 15 years, but that nowadays the name of thaniation is unknown, the idea was
raised to accompany the project with several sifientocumentations and analyses. This
has been done in the form of several master tlhasighis present dissertation. All written
works together can be seen like a puzzle whersitigge works are the puzzle pieces and
in total give an interesting view from several asgbn the project. The master thesis of
Vera Kremer at the Institute of Crop Science anddRece Conservation (INRES) ad-
dresses the potential of green manure plants fibirsprovement KREMER 2010). The
master thesis of &rH of the Institute of Geography, University of Erdgm-Nurnberg ex-
plores market access and the need for agroforegsty crops in accessible areas near Kaule
(ROTH 2012). The master thesis oLBWAB from the Institute of Geography at the Univer-
sity of Hamburg deals with the comparison of sailél geographical vegetation between
conventional terraces to agroforestry and terracasnsition SCHWAB 2012). Next to the
present study covering the project start until 2@kither dissertation is in progress done
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by WIENERS from the Institute of Geography at the UniversiffHamburg to document
farmer ideas, interests and strategies for accammply their goals.

3.2.4 Kaule ev (environment) — Nepal

In autumn 2009, the Nepalese organization Kaule Bepal (ev stands for environment)

was founded as a local partner organization taffisate in Germany. One reason for its

foundation was the fact that foreign developmegaaizations are not allowed to work in

Nepal until they are registered with the Social ftel Council (SWC). Because registra-
tion with the SWC would have required a much higitaancial investment than the three

years project budget, registration by a local parwrganization was a good alternative.
Hence, Kaule e.V. is working as an advisor whilailéaev — Nepal is reporting annually

to the Nepalese government. The combination of hfftliated organizations seems to be
favourable because knowledge transfer can be doaamore structured way. Kaule e.V.

gains a legal platform from which to contributedafaule ev — Nepal receives input to

build and run a local organization, an occurreiheg tannot be taken for granted for many
farmers. Even when considering the starting probldhere are long term benefits of sup-
porting a local organization of farmers to run gineject in a stable and organised way.

The project has been designed to work with a lisneenount of participants. This was
because the agroforestry project is a pilot pragect the organizers took the responsibility
with caution. The project was initially limited i families plus one existing agroforestry
practicing farm. Those families comprised aroun@ flividuals, plus or minus, due to
births and deaths. The farmers organised themsegit@she “Agroforestry User Group”
that has met since 2009 on a monthly basis to siss@sues regarding the project and to
plan further action.

Another strategy for risk minimization was thattpapating farmers were not transforming
all their land to agroforestry. Participants weskesd to include as much of their land in the
project as they would feel comfortable with. Theadvas that later farmers would be able
to transform more land on their own if they remdip®sitive about agroforestry. In addi-
tion, this allowed farmers to work in parallel witheir usual farming practices ensuring
there would be no threat to their livelihoods ceeaby the project if unforeseen circum-
stances should appear. Such circumstances comedtber conditions, or political devel-
opments. The political situation in Nepal is coroated and has not relaxed since Nepal
became a federal democratic republic in 2008.

4 Methodology

4.1 Approach

This study is based on an interdisciplinary andigaatory approach with qualitative and
guantitative research methods. As main tools, weers were conducted and socio-eco-
nomic and ecological indicators assessed. Theseviatvs and indicator assessments were
applied in the following periods of autumn 2008iisg 2009 till spring 2011, and spring
2012, during the initial time of the newly introdkecfarming system of agroforestry to 15
households in Kaule. Initially a problem statemiemtfarmers and farming in Kaule was
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elaborated on the basis of open interviews in wiigpotheses were designed and then
developed with case studies and indicators.

Figure 14: Study approach

Indicators

Interviews
verified

Problems Hypotheses

perceived developed

The background information for those assumed probleere also attained through par-
ticipative observation and open interviews in Kauddore the project started in 2006, and
2007 and 2008 during several stays of two to thmeaths. In addition, a literature review
on the situation of farmers in Nepal was carrietd ou

4.2 Setup Description

In Kaule, one farmer called Farmer A has been mmiagt agroforestry for over 15 years
(estimated by himself). Other farmers in Kaule wasked at an early stage through open
interviews about their farming background and tigrest in agroforestry. Based on these
interviews, and in addition to the investigatore&sgonal observations, problems regarding
livelihood and farming in Kaule were identified algootheses were developed. The Ger-
man non-profit organization Kaule e.V. organized aanducted an agroforestry project in
Kaule starting in spring 2009. Kaule e.V. hired Mepal Agroforestry Foundation (NAF)
to perform agroforestry training. Farmers receithebretical and practical information on
agroforestry farming. Afterwards, plants as wellsegeds suitable for agroforestry were
distributed. Since spring 2011, all farmers wemagpanied by Kaule e.V. during the sys-
tem conversion to agroforestry on the farmland tleyoted to this project. Within this
framework and in the first three years of the mhj¢he data for the present study was
collected.

4.3 Methods, Data Processing and Analysis

4.3.1 Descriptive Data

4.3.1.1 Weather Station

Meteorological data has been monitored in Kaulerder to describe the weather influence
in the relevant years of the project. In Nepal, tuthe diverse topography, weather con-
ditions can change over short distances. Thisage¢hason why data was collected by the
author rather than buying data from the governnievgather station in the neighbouring
town of Kakani. In 2009, a simple station was pthe¢ the demo centre in Kaule but it
soon became obvious that the measurements weiadocurate. A professional weather
station was than purchased from eco Tech Umweltssgfessteme GmbH in Bonn, Ger-
many. The system consists of a precipitation antpegature analyser and recorder. The
data logger used in the setup is referred to 83@BO”. It was included in the installed
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weather station, recording data for temperatureramdall. The logger is a compact, bat-
tery-powered device equipped with an internal npoogessor, data storage, and two sen-
sors. The data logging software is called “HOBOwRIre'".

Lars Gerlitz from the Geographical Institute of tdaiversity of Hamburg, who did his
master thesis in meteorological studies in Nepdhiattime, installed the station. It was
placed at the demonstration centre in an open spatassures that no shadowing by trees
or buildings occurs and that the station is fukpesed to wind and rain. The station was
set up to log data in 3-hour intervals. It was zhed at February 962010. Between Sep-
tember 1% 2010, and February®®011, no data was logged because an error ocatueed
to false operation of the data logger setup. Abtetween July and August 2011, data was
not logged due to false equipment use and unasg#urntervention.

Because of the incomplete data series, additioeather data was finally bought from the
Department of Hydrology and Meteorology (DHM). Tdeta was taken at a governmental
weather station (meteorological registration nuni@67) in Kakani. Kakani is a village,
approximately 3.65 km by land, or 1.75 km by aimfr Kaule (source Google Earth image
in 2012). The weather station in Kakani is insthli an altitude of 1.812 m while the
demonstration centre in Kaule is situated at 11680

Precipitation and temperature data was evaluatdgeesented in charts using Microsoft
Excel. For precipitation, daily data and monthlg@pitation sums were calculated. Tem-
perature data was evaluated calculating the daitlyraonthly mean temperature and the
corresponding standard deviatidrthe long-term mean temperature in Kaule from 1989 -
2010 presented in Figure 6 are model data based on bias-adjusted ERA-Interim-Reanalysis
with a resolution of 1km?. This data model has been provided by GERLITZ et al. (2014) and
was generated within the German federal governrdepartment for education and re-
search (BMBF), and funded by the CLASH project. @Astands for climate variability
and landscape dynamics in Southeast-Tibet andatstera Himalaya during the Late Hol-
ocene reconstructed from tree rings, soils andatérmodelling.

4.3.2 Interviews

Structured, semi-structured and open interviewseveenducted with all participants on
several topics. Interviews are a valuable qualigatnethod, whereby open interviews are a
good choice to understand the theme if the inter@ras not familiar with the problem. In
contrast, structured interviews are the methodofae if the problematic is already known
(WESTBROOK 1994).

The interviews were held in English and Nepali vehitre interviewer asked the question
in English, whereby it was then translated by alaterpreter into Nepali. The interviewee
answered in Nepali and the interpreter again tededlthe answer into English. The inter-
views were first recorded on a voice recorder &ed transferred into written documents.
To minimize mistakes by translation, the interpref@t an introduction and training about
the value of factual and unpersuasive interpretatitterview time was between 1 hour and
1.5 hours per interview due to the time consumiagdlation process. In most cases, it was
not possible to get interviews of all participariiecause farmers were too busy with their
everyday work.
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The following interviews were taken:

1. Open interviews on social and environmental topics.

2. Structured interviews on social topics at the stagroject in 20009.

3. Structured interviews on social topics at the ehithe pilot project phase in 2011.

4. Structured Interviews on farming and environmetdglics at the start of the project

in 2009.

Structured interviews on farming and environmertdgics at the end of the pilot

project phase in 2011.

6. Structured interviews in 2009 about agroforestry)Araining of trainers (TOT)
evaluation.

o

Table 5 shows an overview of all recorded interdgdstween 2006 and 2011 that provided
information for this study.

Table 5: Overview of interview topics and participants

Openbasein- AFTOT Plant use Plant use Social Social
terview 2006 training and harvest and harvest  structure structure
/2007 2009 2009 2011 2009 2011

Farm A (AF)
Farm 1
Farm 2
Farm 3
Farm 4
Farm 5
Farm 6
Farm 7
Farm 8
Farm 9
Farm 10
Farm 11
Farm 12
Farm 13
Farm 14
Farm 15

x

VXXX

X [ [ X[

XX XX | v [ X | v [X[X|X[X]r|X[X]|X]|X

XXX XXX | v [X [ [ X[X[|X|X[X]|X]|X

XX v X [ X v [ XXX [X]r | X[X]|X]|X

XXX XXX XXX [X X [X|X|X X
NXOX XXX |[X | v [ X[ [ X[X[X|X[X]|X]|X

VXXX

Open interviews were conducted in group meetingseatiemonstration centre and on the
farm. They were used to describe the situationtardkvelop the hypotheses. Structured
interviews were performed in the private atmospladréhe participant’s house with the
exclusion of other project members or uninvolverspas (as far as possible) to minimise
unwanted influences.

The answers to the structured interviews were tsetkate case studies of each household
in order to understand the individual participatmmusehold’s background. In the second
step, the interview data was compiled into a fraomwsee Table 83). This framework
was designed to sort answers into categories athekéat possible linkages between house-
hold livelihood strategies and project performanidas attempt was done to gain a more
generalised level of observation, not at a singleskhold level but at the group level. In
the third step, indicator data were integratedvendontext of the group level analysis to aid
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the observations. These categorisations were yinagkd to make assumptions about pro-
gress or reversal of the project depending on theséholds and group background and
performance.

4.3.2.1 Open and Semi-Structured Background Interviews

Open and semi-structured background interviews wenelucted in 2006 and 2007 before
the project started. They were taken within graalgst together with all later project par-
ticipants and additional farmers of the village.

The aim of these open background interviews onasstiucture (Table 7), school and ed-
ucation (Table 8), medical care (Table 9), acquaei(Table 10), nutrition (Table 11),
farm income and infrastructure (Table 12) and finah interview about agroforestry ver-
sus common farming (Table 13) was to understandivimg situation and self-awareness
of farmers. Questions were partly prepared andaised naturally within the discussions.
Usually the group discussed until they agreed oarswer. Thus, the answers represent
the expressed opinion of the whole group.

4.3.2.2 Agroforestry TOT

Data on agroforestry training and TOT evaluatiomemeollected from eight families in-
cluding the agroforestry Farm A (see Table 5). ifterviews were conducted in a struc-
tured way using a standardized questionnaire (seeXL).

The following topics were covered by the interviewsneral assessment, evaluation of
topics and lessons, impact of training, evaluatbteachers and participants. The results
are presented in Table 82.

4.3.2.3 Plant Use and Harvest

Data on types and quantity of cultivated plant gggeapart from distributed agroforestry
plants) and additional information on planting dnadivesting times were collected in May
2009 and again in April 2011. Fifteen families unding the agroforestry farmer were in-
terviewed (see overview Table 5). The interviewsengone in a structured way using a
standardized questionnaire (see Annex 1). Datpléoting time and harvest were trans-
ferred into a planting and harvesting calendakiaule that was distributed to farmers (see
Table 14 and Table 15).

The following topics were covered by the intervie@siantity of plant species for own use
or for income generation (Table 16), planting aadvasting times, cultivation of plants
that are used for religious ceremonies or for maedlase.

4.3.2.4 Social Structure

Data on working hours and workload of family mensbesmas collected by interviews on
social structure in May 2009 and again in April 208ixteen families including the agro-
forestry farm were interviewed (see overview TaileThe interviews were conducted in
a structured way using a standardized question(sgeeAnnex 1).
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The following topics were covered by the interviewenily composition, working hours
on the farm, working hours off the farm, and dimition of workloads between family
members.

4.3.3 Indicators

Several indicators were selected representingrdiftedisciplines. The category ecological
indicators includes soil quality, soil living colgeran and plant species. The category so-
cio-economic indicators includes farm income angesses, and changing market prices.

4.3.3.1 Soil Quality

Soil samples were collected in March 2009 and agaifpril 2011 on the fields of 12
farms in transition to agroforestry and on the &myestry Farm A.

For soil sample collections, squares of 10 by 1@nsewvere staked on each farm. Within
these 100 rplots, 10 samples were taken randomly using asswilpler (see Figure 15).

The probes were taken from the top 20 cm of thie $be soil of all 10 samples per sam-
pling round were then thoroughly shuffled in a betcldfterwards, 500g of the mixed soil

was filled in a plastic bag and labelled with naane date.

Figure 15: Soil sampling in Kaule (2009)
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While the soil probes of 2009 were tested by DjaR&himire at the Soil Science Labor-
atory of the Tribhuvan University in Rampur, thel gwobes of 2011 were stolen off the
bus during their transportation to Rampur. The ssllts of 2009 were used for the com-
parison of the different farmland categories: agrestry land versus non-agroforestry land.

The lack of 2011 data makes it impossible to complae change of soil quality over time.
SCHWAB's results who also did soil testing in Kaule irlRQvithin the work of his diploma
thesis (EHWAB 2012) can give a hint on the tendency of soil qualevelopment in tran-
sition fields compared to agroforestry. Howevetadaannot be directly compared because
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soil-testing methods differ too muchci8n~vAB took soil samples in Kaule from the agro-
forestry farm, from farmland that is in transititmwards agroforestry and from land that is
under conventional farming methods. He testedadilorganic matter, nitrogen and avail-
able phosphate and several other soil contents.s@ihmples were not taken in the exact
same spots like the samples from 2009 but stihetsame fields.HwAB compared data
over time and was able to show that even aftera2sya significant (Anova and H-test)
change in soil data values could be seen in cosqato conventional farming land, indi-
cating that agroforestry practices enhance sollityuaven after a short time ¢5WAB,
2012).

Soil probes of 2009 was analysed for soil pH, tatailable nitrogen, available phosphorus
and soil organic matter (SOM).

Soil pH was determined using a glass-calomel aldetpH Meter on 1:1 soil water ratio
(WRIGHT, 1939). Total nitrogen was measured with the magede&hl distillation unit
method (ERREMNER 1965). Available phosphorus was determined withaalifred Olsen
bicarbonate method (MATNABLE AND OLSEN 1965). Organic carbon was analysed with
Graham'’s colorimetric method @&HAM 1948).

Soil data was delivered in common standard meagunits used in Nepal presenting phos-
phorus in BFOs (kg/ha). This was first transferred intev&? (kg/ha) and then transformed
into Pavail (Mg kg?).

Nutrient status was classified using a rating cfsee Table 75) for the classification of
fertility status of the study soils according talStience Division in Khumaltar, Lalitpur.

The concentration of SOM in the surface soil masgeg depending on the soil and climate.
SOM ranges usually from 1 % to 6 %. Soils that cirtef less than 1 % organic matter are
mostly limited to deserts. Soils that contain 129A8S0OM are classified as organic soil
(TROEH AND THOMPSONZ2005).

Figure 16: Soil profile in Kaule, 2009
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A soil profile was created by digging a 1m wide oy long and 1m deep hole. The soil
texture was analysed using the mechanical anatysibod of DayDAY 1965).

4.3.3.2 Insects

Between autumn 2008 and spring 2011, insect tdagabér traps) were placed to collect
soil living coleopteran with the goal of comparithgg quantity and appearance of species
on the agroforestry farm, on seven farmlands insiteon to agroforestry and on two spots
of conventional farmland. On every placement, thraps were placed randomly, with a
minimum of 5 m between them.

Tenebrionids are commonly called darkling beetlesaoise of their nocturnal habits and
their dark colour. They live on the ground, unagd, stones and litter and in or under bark
on trees and are associated with dead wood anddjfibier (MICHAELS, 2007).Gonoceph-
alumis suggested in the literature @®E et al. 2003) as an indicator for disturbed habitat
conditions when it appears in high quantities.

The pitfall traps were produced out of plastic waiettles. The bottles were cut at a height
of 15 cm and had a diameter of 10 cm. Bottles vgere into the soil in such a way that
their open sides were even with the ground level.

Around the bottle opening, three small stones vptasieed with their longitudinal side to
minimize a barrier effect. These three stones sasvgearers for a covering stone that hin-
ders leaves and dirt from falling into the traps.

The traps were filled with a saturated salt sohutidhe traps were placed in 2008, 2009,
2010 and 2011 during spring (between April and Mayl autumn (between September
and October). Traps were emptied after 7 dayslle@fwith saturated salt solution and
again emptied after 7 days.
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Table 6 gives an overview of collected insect trapsveen 2008 and 2011 in Kaule. Per
farmland three traps were placed, which are indatatith a), b), c) under the farm name.
Collected traps are marked in grey and labelledh ait X. Lost and destroyed traps are
labelled with minus.

Table 6: Overview of collected insect traps between 20082011

Agroforestry Control Demo Center Farm 12 Farm 2

a) b) [ ¢) | & b) | ¢) | a) b) | ¢

QD
Rl
O
=
O
~
&
O
=

c)

14.10.2008
21.10.2008
08.05.2009
14.05.2009
31.10.2009
07.11.2009
14.05.2010
21.05.2010
19.10.2010
26.10.2010
17.04.2011
24.04.2011

XXX | X[ X|X[|X|X|X]|X]|X
XXX | X[ X|X[|X|X|X]|X]|X
XX | X[ X[ X[ X|X]|X]|X]|X
XX |X|X[|X|X[|X|X|X]|X]|X
XXX [ X[ X[ X[ X|X|X]|X]|X]|X
XXX XXX X|X|X|X]|X]|X
XXX XXX X[ X|X]|X]|X]|X
XXX XXX X|X|X]|X]|X]|X
XX | X[ X[|X|X|X|X

X | X[ X | X
X | X[ X|X
X | X[ X | X

Farm 7 Landa | Farm 7 Land b | Farm 7 Land ¢ Farm 8 Farm 5
a) | b)|c|la|[b)|jc)|a|b)|c)la]|b)]|c) a]|b]|c
14.10.2008 | - X X X X X X X - - - - - _ -
21.10.2008| X X X X X X X X X - - - - - -
08.05.2009 | X
14.05.2009 | X - -

X

X

31.10.2009
07.11.2009
14052000 - | - | - | - | - [ - |- |-1-
21052010 - | - | - | - | - |-|-]-1]-
10002000 - | - | - | - [ - |- -1-1-1-1-*
26102010 - | - | - | - | - |- -] -]-1]-1]-
17082011 - | - | - - -1 -] -]-]-1x]Xx
24042011 - | - | - | - | - | -] -] -|-[X]Xx

XXX | X[ X|X|X|X]|X
XXX X[ X|X|X|X]|X
XX [ X[|X[|X|X|X|X|X

X | X[ X | X

After the traps were collected, those with inseatse carefully cleaned with clear water.
Finally, the insects were placed in small contamneith moist salt for further conservation
and transport.

Insects were sorted, counted and listed and idedtitith the help of Dr. Wolfgang Scha-
waller, the head of the entomology department ef$kuttgart State Museum of Natural
History and an expert of Coleoptera in NepaH{SWALLER 2005).

As Table 6 shows, there only exists complete dets fsom two farms in transition, the
agroforestry farm and one conventional farm betw2@d8 and 2011. This is due to the
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disturbance or even destruction of traps by unknothkers. Due to the loss of data, it was
decided to give up the comparison of differentfigipes and instead only provide an over-
view of coleopteran species that were collectedanle.

4.3.3.3 Plants

In spring 2009, the project farmers received agiweek intensive training by NAF (Nepal
Agroforestry Foundation) on agroforestry farminghné focus on how to cultivate newly
introduced plants and where to place them on fleds. In addition, theoretical and prac-
tical training on nursery and seed treatment wasiged.

During and after the agroforestry training in sgrizgD09, the farmers received 26 different
kinds of plant species in the form of young plasezdlings or seeds to be seeded in newly
established nurseries, or planted on their farwrder to start their own agroforestry pro-
ject. In 2010, five different fruit trees were atilhally distributed. In total, 31 different
kinds of seeds and seedlings (compare Table 79akodt 100 individual plants and dif-
ferent seed varieties have been distributed to baukehold of the project.

From autumn 2009 until spring 2012, plant monitgrimas carried out on the farms to
monitor the quantity of plants and plant species survived.

The quantity of plants in 2009 on different projieetds was quite diverse between farmers
because a large amount of plants were distribuigdestads, and germination of seeds deter-
mined the amount of available plants per farm. @ugnis fact, only plant material distrib-
uted as seedlings was used to evaluate the inogedsiersity of plants between 2009 and
2012.

To evaluate and compare the performance of thefsamation of conventional subsistence
farmland into agroforestry land by participantsgthgroups were classified as to the sur-
vival of chosen introduced agroforestry plants leetw2009 and 2012. This indicator was
chosen because high quality datasets for 15 faswere available for both years.

Table 85 illustrates the number of plant species shrvived, and the average percentage
of total plants that survived. With this data, #hidifferent groups were formed based on
the performance in percentage of plant survival.

To understand the reasons why plants died, farmers individually interviewed so as to
gain their opinion. Answers were placed in a tgdbke Table 81) to give a more detailed
overview into why plants did not survive.

4.3.3.4 Income and Expenses

Between 2009 and 2011, information on income ammkeses of family and farm were
collected weekly from the agroforestry farm and thieer participants, based on a data
entry form. For this, notebooks and pens wereitdigied and a local assistant and translator
visited every household once a month to collecigdubered data. The assistant explained
and trained the participants the way of data rengrdHandwritten data by farmers were
translated into English. Data was than digitalibgdentering it into excel tables. Changes
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in income and expenses over time were analysedlastlated using excel charts. Out of
all collected data, eight households delivered lesddta from June 2009 until spring 2011.

The average of eight household income and expeémsesnparison to data of the agrofor-
estry Farm A is represented for a period of 22 iment

For the year 2010, income and expenses for everydimld was then categorised. Percent-
age of income categories were evaluated for ninesélmolds and percentage of expense
categories was evaluated for 10 households induithe agroforestry farm.

In addition, changes in market prices on seledtrds over time were registered and used
to document the rise in living costs between 20@82011 (Figure 28).

4.3.4 Field Notes and Protocols

Field notes were written, including background dataobservations and experiences by
the investigator. This data is included in the csisdies.

Once a month, group meetings took place at the dstraiion centre with the project mem-
bers and other interested individuals. During thsetings topics of the project, opinions
and needs of the farmers and sometimes the whtdge/iwere discussed. For every meet-
ing a short protocol was written between 2009 adtl12 The discussions and protocols
helped in understanding the situation in Kaule.

4.4 Overall Framework

In order to connect all interview data and indicatthe results were added into two frame-
works, based on interviews and indicators. For, this data was processed through content
analysis based codin§vESTBROOK 1994) by identifying patterns in the given information.
Units of data were compared to each other and glate the coding scheme of the frame-
work. These coding units are also called categories

Data in the framework of interviews describes thveig living situations of farmers living
in Kaule. Based on this data, the research probleens identified and the research ques-
tions and hypotheses were defined.

Categories of the indicator framework show adddlanformation on social and environ-
mental conditions of the agroforestry farm comparethrms in transition towards agro-
forestry. Suitable indicators or categories weraeseim to be grouped into clusters of cate-
gories so as to build group8VESTBROOK 1994).

Figure 18 shows group A, group B and group C cotmgéamily background and project
performance. Background data signifies the familiyiancial situation as well as the fam-
ily size and the way families organize their ddifg routine and workload distribution

among their members. Performance data show develoipover time where possible. All
16 families were placed into one of the groups dasebackground and performance.
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Figure 18: Overall framework of data compilation

Formation of groups by reason of interviews

1. Interviews Group A | |Group B | Group C

Background information

S

Environmental || Socio-economic
Indicators Indicators

2. Indicators
Development over time 2008/09 2011/12

The data groups are then interpreted to see ityahild circumstances can be connected to
a grade of success or failure in project develognirese findings are finally reviewed to
the criteria of the “Hohenheim Concept” (Tabled describe the status of diffusion of the
newly introduced agroforestry system.

4.5 Reliability and Validity of Data

Efforts have been made to obtain data integrityesehefforts include a prolonged contact
to the project with constant note taking, writingtocols and collecting data. The partici-
pative approach and exposure to local settingssdndtions allowed an ongoing built-up

of understanding by learning from observation. Thgewith the theoretical approach, the
complexity of the setting is reflected.

For research, an objective view on a situation@ndata is necessary. However, in partic-
ipatory field research the fact cannot be exclutiatla subjective view will also influence
the conclusions. This is because the researctehaman is living in the community and
interacting with it. To provide trust to villageitsis necessary to involve oneself. Trust is
necessary because it increases the chance thiaigzarts open up and share information
with the researcher.

Not all project families participated in all theenviews and it was not possible to collect
all planned indicators due to unforeseen disturesnthis in some cases resulted in incom-
plete data and made it hard to integrate all ppgrds in the framework with the same

guality of information.

Finally, political and social experiences and festafluence the perception and interpre-
tation of situations and associations. Interviewd protocols might have been different
with different investigators.

In the following section, a few considerations v offered on each part of the method:

Meteorological data: The first attempt was done with an amateur weadtation that was
not accurate enough for scientific purpose. Themsgattempt was done with the right
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equipment but because several (unauthorised) pedplacted with it, incorrect operation
caused interruptions in data sequences. The ttiethpt involved buying data of a govern-
mental weather station in a neighbouring area. awe a good idea of weather trends but
differences in exposure and altitude weakened dhgparability. The fourth attempt using
model data was eventually the most accurate apprimaeal weather conditions in Kaule
and the snapshot of weather conditions during tgegt. To understand the weather is
important for an agriculture-based project butaheunt of effort might have been dispro-
portional. It became evident that no extreme weatbeaditions occurred that influenced
the data collection.

Interviews: Because interviews could not be conducted dirglotliiyhad to be done through
an interpreter, distortion cannot be ruled out.sT¢tomplicated and inaccurate procedure
was necessary because farmers were not able to Epghsh, and the interviewer was not
able to speak adequate Hindi, Nepali or TamangriEfas taken to avoid a persuasive
and affected interpretation by giving training amloduction into the importance of factual
and unaffected translation to the interpreterl,$tils assumed that the abilities for transla-
tion evolved over time. Therefore, later translasionight be demonstrating the farmer’s
opinions and situations more accurately and lé€sdd than earlier translations. Also, the
fact that interviews took sometimes 1 — 1.5 houighirhave influenced the concentration
of all participants.

Another point is the influence by other particigaand the village. Especially in open group
interviews farmers discussed until they all agreedne statement. Less expressive mem-
bers might have been be too shy to express indiViolinions against a group opinion.

Indicators: It was surprisingly hard to gain a complete databsit of the indicators because
the probe collection was in most cases disturbeend lines over time can only be dis-
played for indicator data sets that are completagiQally, the plan was to place greater
focus on development over time based on indicdtotdinally, a big proportion of indica-
tor data could just be used to explain circumstamce background better.

Soils: Soils were collected and analysed by several peapdl in several laboratories in the
scope of their master thesis. The most reliablaliesre usually gained by one person
doing all analysis in the same laboratory. Theiearhentioned stolen soil samples were
recovered by the police and analysed, but the tsesudre not be considered because they
were so much out of line that most likely the saiimples were mixed.

Insects: Insect collection was hindered by the fact thahstimes traps were obviously
disturbed by humans or animals. In some traps,atoinants like cigarette stubs were
found or traps were filled up with soil. Due toghserious gaps appeared in the data series.
Another problem was that insects follow clear depeient periods in their life cycles. It
was often not possible to place traps exactly atstime days in the month over the years
due to political situations or weather conditioAs. the population dynamics of most of
these insects are unknown, an interpretation of tlikerent abundance is problematic.

Plants: Plant indicator data is the best timeline thasexiincluding all participants. Be-
cause plants were distributed by the project, #aetenumber was known and monitoring
was comparably easy.
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Income and expenses datalhe fact that local participants needed time teettgp faith in
the investigator can explain to some degree tHerdifices in results of interviews or indi-
cators (income/expenses) in 2009 and 2011. At tdme the data was rather incomplete.
Another reason was that farmers were not usedjistes their income and expenses.

In general, a project is a battlefield of intereatsd this can easily result in strategic instead
of open and honest communication. Careful triartgaia especially with observation is
therefore necessary so as to arrive at valid intésipons and conclusions.

5 Results

The first step of this research involved conductwpgn group-interviews so as to under-
stand the situation of farmers in Kaule and theabfems. In a later stage, the interviewer
worked with structured interviews on individual papants and families. In addition, in-
dicators were collected. The data was finally cdetpigrouped and put in the context of
the “Hohenheim Context” to analyse and understatteience of performance, personal
backgrounds and other influences.

5.1 Interviews

5.1.1 Open and Semi Structured Group Interviews

Open interviews revealed the following informatiabhout common living standards of
farmers in Kaule.

Households are commonly composed of grandparestsnfs and children. When children
grow up, daughters marry and leave the househdidetavith their husband’s family. Here

it is her basic duty to look after the parents #rm&household. The usual age for getting
married is around 20 years for women and betwee2fears for men. If a household has
more than one son, the household’s land is divizktdieen them. This is the main reason
why land areas for farming are getting smallerhmarsehold over time and why it is getting
increasingly difficult to keep the families livebbd (related to farm income) at an adequate
level. This again explains why family members needork outside their farms more fre-
guently to earn additional income. Women can ago land and bring it into the marriage,
especially if she has no brothers. In comparismthier castes, Tamang have the regulation
that women can divorce their husband without bemsfigated. In addition, they also get
their land back after a divorce, which gives thestranger and more independent position
in their society compared to other casts whereishi®t common.

The only other way to increase land within a fanslyo buy land. The price for land in and
around Kaule is remarkably high because it is aif@parea for richer townspeople due to
its close vicinity to Kathmandu. Land prices ameng constantly over the years. In 2009,
one hectare of land had a value of around 40.000 €.

Other ways of increasing farming activities area, édaample, a greater concentration of
livestock for additional income from milk, and mareickens to increase sales of eggs. In
2009, the price for one goat was 20 €, for an 058 buffalo 250 € and a chicken 2 €.
Cows can traditionally not be sold as they havelg &nd divine status, while a buffalo has
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rather the counterpart status of a beast of bur@lbarefore, buffalos are used for meat
production and sacrificial ceremonies. Another itrad and belief that has an effect on
agriculture is the holiness of monkeys. Hanumamtbekey god has a strong protection,
for example, over th¥acaca mulatta, a common rhesus macaque in Nepal. Farmers told
interviewers that the monkeys are a serious tlioedarmers in Kaule and also other parts
of Nepal because they march in groups over thedia@nd destroy young germinating
plants, and later on the harvest. Once a monkeyyfasattles at one place they like, as
happened at the project demonstration centre imeKdus nearby impossible to chase them
away. Legally it is not allowed to catch or killnaonkey. There is not much that can be
done against this threat as long as there is ©bage of policy or another form of gov-
ernment help.

Living costs are increasing (see figure 28) pladargners under financial stress. Main cat-
egories of living costs are for food, medicine, @tion and festivals or ceremonies. Farm-
ers complain especially about rising costs for ftiat need to be purchased at local shops.
This includes goods like rice, flour, other cerealggs, salt, vegetables and fruits, chillies
and other spices, cooking oil, sugar, tea, cigesedind sometimes meat. Farmer’s grow
during a 3 - 6 month period fresh food like vegtgalor crops on their farms. Some food
Is preserved for the winter. Other food needs tpurehased. If families have land that lies
in a lower altitude they build water terraces anawgtheir own rice. Usually higher rice
guality is grown and sold and lower quality is keptbought for own consumption. The
food market is either directly in Kaule, or 1 —r12 laway in the village Ranipowa, which is
bigger than Kaule and also has a bigger marketa®enarvest goods like strawberries or
peas are sold in Kathmandu about 25 km away, wtachbe reached by bus. Farmers are
not satisfied with prices that they receive whezytkell their vegetables. In addition, price
fluctuation occurs due to demand and supply of tages, which is often dependent on
weather conditions.

A typical daily meal of farmers in Kaule is a flopaste or ricebhat), lentils dal), pickle

(a spicy sauce) and other vegetables. Meat is symeand usually only consumed at fes-
tivals and ceremonies. Some children have swetlmtiachs as signs for under-nutrition.
Doctors at the Civic Clinic in Kathmandu explairtedt the traditional medal Bhat in-
cludes all the necessary nutrients for a healtaly Hiowever, often the lentil sauce is bulked
up with too much water, which contributes to maditiain when children eat only rice with
this thin sauce.

The usual workday of a farmer is around 15 houypidal work tasks of women include
farm work, household care, preparation of food emtticare. Men work on the farm and
help in food preparation. They additionally oftelerk outside the farm on construction
sites, as bus drivers, housekeepers or on poatngd. Women also work sometimes out-
side the farm but not as often and usually onlyddneghters before they get married. Work-
ing for a certain time outside of Nepal, for exaepl the Gulf States, is increasingly at-
tractive because it allows earning a higher income shorter time. Typical examples of
work in other countries are construction, plumbibging a chauffeur or housekeeping.
Interviews demonstrated that farmers were not fallsare of threats that might be con-
nected with working abroad like unsafe working dtinds or the spread of sexual diseases.

If children go to school, which is usually the caiben they spend most of their time per
day at school. Usually they help only to a smatéed in farm-, or housework. While adults
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have only very limited time for recreation, childreften have several hours of free time
per day for playing. “Devi Primary School” is thewggrnmental school in Kaule that can
be reached by foot by all children of the surrongdarea. A secondary school is located in
the neighbouring village Ranipowa that can be reddiy bus. A private primary school in
Kaule that was built by foreign aid also offers eation at a higher level but is more costly.
School education lasts for 10 years, and is fré@eagjovernmental school until thé grade
for girls and until the 8 grade for boys. Afterwards the school fee is Ift ¢€) per month.
This governmental program tries to increase theahnal status of girls. Farmers stated
that the ratio of girls and boys education is noayscequal. Education is an important good
in their opinion and they believe that attendingasst will help their children to better run
the farm later. It is unusual for children to comi with a higher education after they finish
school.

Health insurance or a comparable facility is noilable for farmers. The next village
called Ranipowa does provide a medical installat@ted “Ranipowa Primary Health Cen-
tre” which is the first place to go in case ofdss, but the facility is not sufficient for major
or continuative treatment. Hospitals in Kathmantfardree treatment to people who can-
not afford it, but farmers are either unaware o tr they do not believe in it because the
capacity of such facilities is in most cases owattd. This results in burdensome travel
with local busses without achieving treatment.daecof illness, a local pharmacy in Kaule
provides medical treatment. Some medical plantais@grown on farms like peppermint
against colds, bananas against diarrhoea anddgainst stomach problems. The village
medicine man is called in to perform ceremoniesréndls that are meant to appease good
spirits and chase bad spirits away. Family membenseighbours support each other in
cases of illness by taking care of children anginhgl on the farm. Often no funds are
available to cover costs for treatments and loaas$aken in such cases.

When farmers where asked what they would spend theney for if they had a bigger
income, they replied that they would invest in @etducation for their children, in bigger
houses and better animal stables and they wouladrtzurg land for agriculture

Table 7: Results of interviews into the social structureha® community

Q | Do the brothers/sisters, aunts/uncles, grandparents share the same farm?
A | Brothers separate after their marriage, grandparents live with their sons.

Q |If a parent falls ill, how does the family adapt/ h  elp each other?
A

The family helps each other. Their sons, daughters and neighbours will
help to run the household and look after the farm and children.

At what age do most daughters/sons get married?

Daughters usually get married at age 20, and sons between the ages of
20 - 22 years.

>0

Q |Are marriages commonly arranged?
Commonly there exists freedom of choice, but sometimes the parents choose the

A

partner.
Q |Do married couples live after the marriage on their parent’s farm?
A | After their marriage, they move out and claim land from their parents.
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Q |Implications for recreation: what activities do far mers spend their time doing?
A | Mostly they need to work. If they do have time they go to neighbours,
friends or their family to talk.
Q |What is the breakdown of a typical woman’s day?
A |a) Preparing food 1.5 hours
b) Farm work 12 hours
c) Collecting water 20 minutes further to walk in
d) Cleaning 2 hours
e) Recreation 30 minutes
Q |What is the breakdown of a typical child’s day?
A |a) School 7 hours
b) Farm work 15 minutes
C) Preparing food None
d) Help cleaning (daughters) 1.5 hours
e) Recreation 3 hours

Table 8: Results of interviews into school / education

Q |How many years do the children spend in school?

A |Usually 10 years.

Q |How often do children go to school?

A | Every day apart from Saturday. Saturday is the day off.

Q |What are the costs of sending children to school?

A | Daughters are free until the 5th grade and sons are free until the 3rd grade.
After this 0.10 cent (€) / month for every child, boy or girl.

Q |What is the distance and location to the local scho  ol?

A |Itis near and can be reached on food.

Q |What is the location of the next school?

A | Devi Primary School in Kaule.

Q |How long does it take for children in average to ge  t there?

A |20 minutes by foot.

Q |What are the costs associated with the transport to school?

A |None.

Q |Do farmers consider education to be important?

A | Yes, they think in general it is important.

Q | Do farmers think that going to school will help th e children on the farm in  future?

A |Yes, they do. They learn in school how to grow food and vegetable for their farm.

Q |What do children like most to learn?

A | Nepali language, math and agriculture.
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Q |Are children sent to higher education/ university?

A | Normally not, only few children can go to the university in Kathmandu.
Q |Is the educational ratio between boys and girls the same?

A | The ratio is equal.

Table 9: Results of interviews into medical care

Q |Where is the closest medical facility for families?

A | The Rani Power Primary Health Centre in Kakani.

Q | How long does it take to get there?

A | A 60 minute walk for women, a 40 minute walk for men.

Q | How often does the family visit the medical centre on average?

A | 3 times per month if a disease occurs. They do not go just for checking if no one is ill.
Costs associated with getting medical attention.

Q |a) How much money does it cost to see the doctor?

A 0.05 €/ ticket (5 NRS). Patients have to buy tickets for the entrance and for for

administration fees, but do not pay the doctor directly.

Q |b) Costs of transportation to medical centre?

A 10 NRS for the bus.

Q |c) Possibility for health insurance and if so how much does it cost?

A No.

Q | If the costs or distances were less, would they go to the doctor more often?

A | No.

Q | Do farmers think that it would be better for themt o see the doctor more often?

A | Yes, they think it would give them more information but they would not go if no one
is ill.

Q |What is the most common illness?

A | Common cold, headache, stomach ache, diseases and fever.

Table 10: Results of interviews on acquiring land and o#grenses

Q
A

How does one acquire land?
Buyer and seller need to go to the land reform department to register the new
ownership.

> O

How much does it cost to purchase land?
~ 40.000 €/ ha (200.000 NRS / ropani).

> O

How much does it cost to purchase cow, goat, ox, buffalo, rabbit, chicken , seeds?

a) A cow can't be sold due to an old tradition
b) A goat costs 20 € (2000 NRS)

c) An ox costs 50 € (5000 NRS)

d) A buffalo costs 250 € (25.000 NRS)

e) A rabbit costs 5 € (500 NRS)
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f) A chicken costs 2 € (200 NRS)
q9) 1 kg maize seeds cost 0.75 € (75 NRS)

What is the breakdown of expenses for  food, medicine, education, marriages and
funerals?

a) Food costs approximately 100 € / year (10 000 NRS) for a family with 7 people.
b) Medicine costs approximately 15 € /year (1500 NRS) for a family with 7 people.
c) Education costs approximately 36 € / year (3600 NRS) for three children.

d) 40 € / year (4000 NRS) is in average needed for ceremonies, like

funerals or marriages for a family with 7 people.

Table 11:Results of interviews into nutrition, medical- dacultural- plants

Q |What is the typical meal for a Nepali farming famil ~ y?

A | Flour paste, vegetable, lentils (dal), pickles, and sometimes rice (bhat)*.

Q |How often do farmers eat meat? (chicken, rabbit, co  w, buffalo, etc.)

A | Once a week.

Q |How much food do farmers purchase from the market?

A | Weekly: rice. Sometimes: salt, chillies, spices, cooking oil, sugar, tea leaves,

cigarettes.

Q |What is the quantity of food that families consume off their farm?

A | Farmers consume for 3-6 month per year fresh food from their farm. Afterwards

they need to buy food at the market. Some food will be preserved for winter.

Q | Do farmers plant any medical plants and, if so, whi  ch ones?

A | They have medical plants but they do not know which ones. Farm A (AF) has
some trees and herbs for medical reasons.

Q | What functions do medical plants have?

A | Peppermint and titephati help against the common cold, banana helps against
diarrhoea, titephati helps against headache, wild yam and ficus help against
stomach problems.

Q | Would farmers like to plant more medical plants?

A | They would like to know more about it and grow more but they would need
training.

Q | Do farmers sell these plants? How much?

A | They use them themselves.

Q | Which other cultural (religious)/medical plants wou Id they use/plant?

A | Uerphobia** for worshiping. Bhimsen pati (false daisy (Eclipta prostrata L.)
in food for worshiping.

* Dal Bhat is the typical national dish containing rice and lentils.
** [t was not possible for the author to identify this plant.
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Table 12 Results of interviews into farm income and infrasture

Q
A

How far is the market to sell the crops?
1 km away is a very small marked (Ranipowa). A bigger market is in Kathmandu

about 25 km away.

> O

How long does it take to get there?
1 hour by bus to Kathmandu. There is no other transportation possibility.

> O

Which transportation systems are used?
Bus: 0.30 € (30 NRS)/person one way and 0.20 € (20 NRS)/ basket.

> O

Do farmers feel that they receive enough money for their crops?
The market price is not satisfying.

> O

Does the price received for crops change? How much?
The price for vegetables is increasing. 0.15 € (15 NRS)/kg difference this year because

vegetable is not growing well this season.

> O

What (future) equipment would help the most and in what way?
Agroforestry: Light, small and pointed tools for digging
Monoculture: Digging instruments.

Q
A

If farmers had a greater income, what would they sp  end money on?
Agroforestry: Child education, to build a nicer house and animal stable, to buy land for a
bigger agroforestry system. Monoculture: A new house.

Table 13: Results of interviews into agroforestry versus owiture farming

Q
A

What do farmers like most about the agroforestry system?
To grow fodder and burning materials.

>0

What do they not like about the agroforestry system ?
They do not know.

> O

What do farmers like about monoculture farming?
The income generating activity: For example to grow radish or millet, and food
sustainability.

> O

What do they not like about monoculture farming?
They do not

> O

Comparison between agroforestry system and mono crop farming system?

Agroforestry: Easy workload after it is running; the farmers do not need to go and
collect animal feed and wood outside their farm.

Monoculture: Logging problems, the insect pest attraction is high and goods need to
collected outside the farm.
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5.1.2 Structured Interviews

5.1.2.1 Structured Group Interviews

To understand the rhythm of farming in Kaule, simued group interviews were conducted
on harvest and the use of cultivated plants. Afearelopment of a planting calendar (Table
14) and a harvest calendar (Table 15), both weriewed with all participants to assure
the validity.

Table 14 shows cultivated plants in Kaule and theie for planting during the year. The
calendar was composed by following the Nepali aderstarting in the month Baishak.
Our calendar month differ by 2 weeks to the Nepalendar. The month Baisakh for ex-
ample includes the two last weeks of April andtile first weeks of May.

Table 14:Planting calendar for Kaule

Bai. | Jesth |Ashad |Saw. Bha. Ashw. Kart. Mang. Ppush Magh Hal. C hai.
Vegetable A-M. | M.-J. J.-J. J.-A. A.-S. O.-N. |N.-D. |[D. -J. J.-F. F.-M. | M.-A.
aubergine
bean

big bean
bitter gourd
broom
buckwheat
cabbage
cauliflower
9. [chili
10.[cow pea
11.|coriander
12.|cucumber
13.[garlic
14.|ginger
15.|green bean
16.|iskus
17.|lentile
18.|maize

19.| millet
20.[mustard
21.[onion
22.|pea
23.|potato
24.|pumpkin
25.[radish
26.|rice nursery
27.[soja bean I .
28.[spinach -nursery
29.|sweet potato
30.[taro
31.[timbur
32.|tomato
33.|tree tomato
34.[turmeric
35.|turnip
36.|wheat

o
O

S Il I Il El Il I L

Bai. | Jesth [ Ash. Saw. [Bha. Ashw. Kart. Mang. Ppush Magh ffal. Ch ai.
Fruit A-M. | M.-J. J.-J. J.-A. |A-S. [S.-O. |O-N. |N.-D. |D.-J. J .-F. F-M. [ M.-A.

1. [strawberry I

Established 12.07.2011
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The planting calendar of Kaule revealed a toté3®iegetables and 1 fruit that are com-
monly planted by farmers in Kaule. Other fruits pegennial and not planted per year. Not
every farmer is cultivating every kind of crop,iashown in Table 16. On average 10.8
plants per year are cultivated in 2009 and 10 plpet year in 2011 by farmers that are in
transition to agroforestry. The agroforestry fauntigated in 2009 double (and in 2011 2,5
times) the number of vegetable compared to theagecof the other project farmers (com-
pare Table 16).

The usual planting time for crops are all year thudowever, during early winter in No-
vember until January, and again in the early mongooe between May and July, only a
few crops are planted.

Table 15: Harvesting calendar for Kaule

Bai. | Jesth |Ashad |[Saw. |Bha. Ashw. Kart. Mang. P¢push Mpagh Hal. C| hai.
Vegetable A.-M. M.-J. J.-J. J.-A. A.-S. |S.-O. O.-N. [N.-D. D. -J. J.-F. F.-M. M.-A.
aubergine
bean

big bean
bitter gourd
broom
buckwheat
cabbage
cauliflower
9. |chili
10.|cow pea
11.|coriander
12.|cucumber
13.|garlic
14.|garlic leaf
15.]|ginger
16.|green bean

I
17.[iskus
18.{lentile -

19.|maize
20.|millet
21.|mustard
22.lonion
23.|pea

[ ] ]
24.|potato

------
[
25.[pumpkin ]

26.|pumpkinteaf| [ ] | | | ]
|

27.[radish
28.[rice
29.[soja bean
30.|spinach
31.|sweet potato
32.|taro
33.[timbur
34.|tomato
35.|tree tomato
36.|turmeric
37.turnip

38.[wheat -

Bai. | Jesth [ Ash. |Saw. [Bha. Ashw. Kart. Mang. Ppush Magh Fal. Ch ai.
Fruits A.-M. M.-J. J.-J. J.-A. A-S. |[S.-O. - J.-F. F.-M. M.-A.

lemon - .

pear
plum
strawberry [N A I N NN A NN

Established 12.07.2011
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In Table 16, the number of different kinds of ctdtied plant species are shown, subdivided
into plants that are grown for own nutrition andrgk that are grown for income generation.
This table does not include the newly introduceafgestry plants but displays plants that
are generally planted on the farms.

Table 16: Number of different cultivated crops in 2009 aritd 2

total own nutrition market sale

2009 2011 | 2009 2011 | 2009 2011

1.|Farm A (AF) 20 25 20 25 19 23
2. |Farm 1 21 13 11 12 9 6
3.|Farm 2 12 10 10 7 2 3
4. Farm 3 7 12 6 8 2 5
5.|Farm 4 - 6 - 5 - 4
6.|Farm 5 11 22 9 18 2 10
7.|Farm 6 12 14 6 11 5 5
8. |Farm7 12 - 10 - 4 -
9.|Farm 8 8 12 7 8 2 9
10. |Farm 10 5 5 4 2 4 2
11. |Farm 11 - 10 - 6 - 3
12. |Farm 12 10 6 7 3 3 3
13.|Farm 13 8 6 3 4 4 2
14.|Farm 14 13 10 5 6 2 6
15. |Farm 15 10 4 9 4 1 0
Average Farm 1- 15 | 10.8 10 7.2 7.2 3.3 4.4

Farm 9 did not provide data on cultivated cropsl@4d6 shows that Farm A (agroforestry)
has a much higher diversity of cultivated cropsitbther farms. Exceptions are Farm 1 in
2009 and Farm 5in 2011. In general, the amoudiffgfrent cultivated crops on transitional
land farms is quite diverse and ranges from foapsi(Farm 15 in 2011) to 22 crops (Farm
5in 2011). Out of the 15 represented farmersugiolg Farm A (agroforestry), 5 farms
cultivated more plant species in 2011 than in 20@d49le 5 farms cultivated less crop spe-
cies in 2011 than in 2009. One farm (Farm 10) catdéd the same amount of different
species in both years. Three farms provided onig tta one year and are not comparable
in terms of a cultivation trend.

In general, all transitional farms cultivated a isamnumber of crops for personal use and
market sale between 2009 and 2011, while Farm Amcgd the cultivation for all catego-
ries by several crop species.

5.1.2.2 Structured Personal Interviews and Case Studies

The results of structured personal interviews aesgnted as case studies that reflect the
situation of the different farms between 2009 adill2 The interviews covered two topics:
“social family structure” and “plant use and sal&lie case studies are further supported
by cross-referencing to indicator data in chapt2r bor privacy protection, farmer names
were replaced by aliases. Farmer A stands fordh&f@restry farm and Farmer 1 to Farmer
15 represent project participants that transform @ietheir land to agroforestry.
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5.1.2.2.1 Case Study Farm A (Agroforestry)

Farm A was the only farm in Kaule that already picad agroforestry, stating that agro-
forestry was established 15 years ago. This gikesfarmer an outstanding position in
Kaule. When Farmer A was asked how he got his kedged about agroforestry, he ex-
plained that over the years he has participatedany trainings and workshops like green
farming techniques, livestock management, or tlredluction of new techniques like bio-

gas plants. For some trainings, he even travetgdral hours to the Nuwakot district vil-

lage Trisuli. Trainings where offered by the DDCrési Office or by other NGOs. Over

the years, he constantly integrated learned lesatmhbis farm work. His sons continue his
work.

Already with the bare eye, the agroforestry farimkbvery green and well developed in
comparison to other farms in Kaule. One can seelieasoil is dark, loose and has a high
concentration of organic material. Also noticeabléat the plants grow in mixed arranged
cultures more bulky in comparison to those of otfaemers. Next to vegetables, fodder
plants, medicinal plants and shrubs, Farmer Aaiiis different kinds of trees on his land
that are sometimes grown to great height until #weyharvested by pollarding. The trees
produce fruits, fodder and construction wood. Tineme of harvested wood, fruits and
vegetables allow the family to develop their faurtlier. The agroforestry farm is the only
farm that produces all the fodder for its animaiglee own land, which is a very timesaving
setup.

Farmer A stated in an interview that in the pasotien received negative feedback from
other villagers. People told him to leave his land move to Kathmandu in the initial time
of the system change. His wife also worried abbatgossible failure of his new farming
technique in the beginning and about the famili/slihood. Nowadays, Farmer A’s farm
is well established, he is a well-respected penstme village, and he works as the secretary
of the VDC (Village District Committee) office.

In 2010, the family established a biogas planthmirttand and connected it to their toilet.
Not every farmer in Kaule has a toilet. The produgas of the biogas plant is directed into
the kitchen, connected to the gas cooker, andfas@doking. This saves further wood for
cooking. Farmer A also was the first farmer thaltlausolid goat stable out of stone so that
the animals can permanently live outside the fausbpwhile being protected from pred-
ators like leopards. The stable is a good contobui raising the standard of hygiene in
the farmhouse, where commonly goats and chickenkept overnight in the living room
that is also the kitchen.

All children of the household go to school. Theesiddaughter has completed her studies
at the University of Kathmandu. Between 2009 antil2@he was teaching adult classes in
Kaule.

Farmer A serves nowadays as a good example for fatheers that want to establish their
farms in the same way.

a) Structured interview on social topics in 2009 ah 2011 with Farm A

The household had seven members in 2011. Farntes Avjfe and their five children. Two
children were adults, while the others went toltdoal school. Other elderly family mem-
bers like aunts, uncles or grandparents did noesth@ household.
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Farm work is divided between women, men and childfidne following table shows the
work categories of men, women and children in tp@frestry farm household as stated
in the interview by Farmer A and one of his daughte

Table 17: Work distribution at the agroforestry farm

Men Women |Children

Fodder and Wood Collection X
Water Collection
Harvesting X
Irrigation

Manure Collection

X | X | X [ X

Manure Transport - X
Manure Application - - X
Nursery

Planting

Ploughing
Weeding
Construction Work

©|XP N 0A WwINIEF

=
o

[EnY
=
X | X | X | X

X | X | X | X | X

[EnY
N

[EnY
w

Pest Monitoring
Cleaning (household) - X X
Cooking

Total No. of Categories 9 12 4

[EnN
N

[EnN
()]

Out of the 15 stated work categories, seven are tdgrboth men and women, two catego-
ries are only done by the men, and five other categ are only done by women. Children
help with four categories only to a limited extend.

Family members also work outside the farm. Farmerofks daily from 10:00 to 16:00 at
the Village District Committee (VDC) office, andshdaughter teaches from 07:00 until
09:00 adult education in Kaule. In 2010, 45% ofhibesehold’s income was generated by
external work (see Figure 25). No member of theillamorks outside of Nepal.

External workers are hired to help on farm duringes of ploughing, seeding, planting and
harvesting. Generally, 3-4 persons are hired atte of ca. 1 €/ day (100 NRS / day) (7
hours) during several days in Oct/Nov, Nov/Dec, dand/Feb.

The household has about 0.69 ha of land whichm&ddle range size compared to those of
other project farmers.

b) Structured interview on plant use and harvest irR009 and 2011 with Farm A

In 2009, the agroforestry farm cultivated 20 diéfietr kinds of crops, and in 2011, 25 dif-
ferent kinds of crops. Most crops and fruits whaukivated in both years.
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Table 18: Cultivated crops in 2009 and 2011 on Farm A

2009 2011
1. | Bamboo (Bambusa spec.) Apricot (Prunus armeniaca)
2. | Cabbage (Brassica oleracea var. capitata.) | Bamboo (Bambusa spec.)
3. | Carrot (Dacus carota) Bean (Vicia faba spec.)
4. Cauliflt_)wer _ Cauliflt_)wer _
(Brassica oleracea var. botrytis L.) (Brassica oleracea var. botrytis L.)
5. | Chayote (Sechium edule (Jacq.) Sw.) Chayote (Sechium edule (Jacq.) Sw.)
6. | Chili (Capsicum annuum) Chili (Capsicum annuum)
7. | Cucumber (Cucumis sativus) Coriander (Coriandrum sativum L.)
8. | Fig (Ficus auriculata) Cucumber (Cucumis sativus)
9. | Garlic (Allium sativum) Fig (Ficus auriculata)
10. | Hog Plum (Choerospondias axillaris) Garlic (Allium sativum)
11. | Mint (Mentha spicata) Hog Plum (Choerospondias axillaris)
12. | Walnut (Juglans regia) Mint (Mentha spicata)
13.| Onion (Allium cepa) Walnut (Juglans regia)
14.| Peach (Prunus persica) Onion (Allium cepa)
15. | Pear (Pyrus spec.) Peach (Prunus persica )
16. | Plum (Prunus spec.) Pear (Pyrus spec.)
17. | Pumpkin (Cucurbita pepo L.) Pea (Pisum sativum L.)
18. | Spinach / Mustard (Sinapis spec.) Plum (Prunus spec.)
19. | Tarot (Alocasia indicum) Potato (Solanum tuberosum)
20. | Tree tomato (Cyphomandra betacea) Pumpkin (Cucurbita pepo L.)
21. Radish (Raphanus sativus)
22. Spinach / Mustard Leaves (Sinapis spec.)
23. Tarot (Alocasia indicum)
24, Tomato (Lycopersicon esculentum)
25. Tree tomato (Cyphomandra betacea)

Out of the 27 cultivated plants in 2009 and 20El¢idps were used for personal consump-
tion as well as market sale. This is in comparisoother farms a high rate of plant use for
both purposes. Out of all the plants, only coriar{@eriandrumsativumL.) was cultivated
for personal consumption and only apridetunus armeniaca) was exclusively cultivated
for selling. This implicates a diverse nutritiorr tbe family.

Table 19: Cultivated crops in 2009 and 2011 on Farm A

Consumption Market Consumption and Market
Coriander Apricot
L (Coriandrum sativum L.) | (Prunus armeniaca) Bamboo (Bambusa spec.)
2. Bean (Vicia faba spec.)
3 Cabbage

(Brassica oleracea var. capitata.)
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4 Carrot (Dacus carota)

5 Cauliflpwer _
(Brassica oleracea var. botrytis L.)

6. Chayote (Sechium edule (Jacq.) Sw.)

7 Chili (Capsicum annuum)

8 Cucumber (Cucumis sativus)

9 Fig (Ficus auriculata)

10. Garlic (Allium sativum)

11. Hog Plum (Choerospondias axillaris)

12. Mint (Mentha spicata)

13. Walnut (Juglans regia)

14. Onion (Allium cepa)

15. Peach (Prunus persica )

16. Pear (Pyrus spec.)

17. Pea (Pisum sativum L.)

18. Plum (Prunus spec.)

19. Potato (Solanum tuberosum)

20. Pumpkin (Cucurbita pepo L.)

21. Radish (Raphanus sativus)

22. Spinach / Mustard Leaves (Sinapis spec.)

23. Tarot (Alocasia indicum)

24. Tomato (Lycopersicon esculentum)

25. Tree tomato (Cyphomandra betacea)

Religion and ceremonies are of high importancelang a great impact on the daily life
in Kaule, like in the rest of the country. The fams cultivating several plants for religious
purpose (see Table 20). All religious plants ardu®r worshipping in temples and cere-
monies. Plants are also distributed to other pefiplesuch purposes. The following are
medical plants cultivated on the farm: Asuladicia adhatoda L.), furauli (not identified),
gogan seedsSauraria nepalensis) and bandharMelinis minutifolia P. Beauv.). They are
used for fever, throat aches, colds, cuff, and aelaeks.

Table 20: Plants used for religious purposes on Farm A

Lalupate Christmas Star Euphorbia pulcherrima
Bhimsen pati | False Daisy Eclipta prostrata L.
Sayapatri Marigold Tagetes erecta L.

Narenpatri * |- -

Makahamali | Globe Amaranth | Gomphrena globosa L.

* Narenpatri was mentioned by the daughter but could not be
identified.

The harvest is sold at the market in Ranipowa, BBdum away, or at Balaju Bypass in
Kathmandu, around 25 km from Kaule. In months Watlr or no harvest (Table 14), the
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family consumes soybean, rice and lentils thatlmpurchased at the market in Kaule all
year round. Figure 26 shows that in 2010, Farmerhghest expense was for cereals.

The agroforestry farm’s soils are acidic, high @il srganic matter, low in total nitrogen
and high in available phosphorus (see Table 747&)din comparison to the mean value
of 12 soil samples of farms in transition, the saiues of Farm A show double the amount
of organic matter, 3.5 times more total nitroged about double the amount of available
phosphorus. The soil pH is slightly less acidiee(3able 74). The farm has few@ono-
cephalum than other tested farms, a darkling beetle thatigcin high amounts if soil hab-
itats are disturbed (see Figure 19).

In 2009 and 2010, a total of 31 different kindgptaints were distributed within the project
(see Table 79). Up until 2012, 88% of the distrdlouspecies and 67% of all plants have
survived on his farm. Farm A is the only farm object participants that was able to in-
crease more than 50% of all distributed indicatan{s until 2012 (see Table 80).

An overview of income and expenses data from aut2@@® until spring 2011 (see Figure
23) shows that Farm A does not have higher incomalt months over the year compared
to other farms but if the income was higher it wagificantly higher. Sometimes more
than double in March 2010 due to wood harvest eM@imes higher than other farms
average income. Figure 24 shows that the farm i® 2ad more than double the income
and about double the expenses compared to thegavefdhe eight other farms. A closer
look at income categories in the same year (sag@&Rb) explains that 36% of the income
was generated by wood harvest, which is a cle@grasgnt to agroforestry, though it only
occurs periodically. External income was 45% oalktabcome and 55% of income was
generated by farm work (see Figure 26).

In conclusion, compared to the evaluated farmsammsition, Farm A is a middle-sized farm

and is 100 % assigned to agroforestry. Family isize child more than other families in

average. The total number of perceived work categan the farm is one above average.
However, distinguished work categories carriediyumen or women is higher than aver-

age in both cases. This might give a hint intovtleek distribution and work management

on Farm A. More work categories assigned to fammbmbers might be a sign of more

well-regulated and elaborated work processes ofatihe The number of work categories

that are done mutually on the farm is higher tharage, which implies a joint engagement
of the work force. External work is done to a bakuhextent and is a solid and important
contribution for the household’s income.

The farm has a remarkably high diversity of culi@daplants that are used for both personal
consumption and for income generation. During tlegegt time, the amount of cultivated
plants increased. However, it cannot be clearlyirdjsished if the higher production is
connected to project activities. Still, a connetitan be assumed because the farm received
more attention by other farmers due to its modslust Soils are in better conditions than
the soils of transition farms. Even though thengrsoil insect study is considered as weak
evidence, the darkling beet@onocephalum was found to a lesser extent than in other
farms, which could hint at a better status of tbesgstem than other farms.
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Next to a better soil and ecosystem status, isis @otable that Farm A has the highest rate
of plants survival of newly distributed plants. $ltan eventually be assigned to two dif-
ferent factors. On the one hand, Farm A providesteer ecosystem status, which promotes
the surrounding conditions of soil, water and pbasprotection and enhances the survival
of new plants. On the other hand, Farmer A andamsly might be more experienced in
cultivating different plants and are skilled insiag new plant species.

In 2010, Farm A only spent half the amount of exgesnon food, in relation to their total
expenses, compared to the average of the otharaggdlfarms. This could be an indicator
that Farm A is a good self-catering system thatlpces food more efficiently than other
farms. Finally, in 2010 Farm A invested 5 % of tb&al expenses in further farm develop-
ment. Most other farms did not invest at all imfiadevelopment. This in addition indicates
a forward-looking perspective of the household mersb

5.1.2.2.2 Case Study Farm 1

Farmer 1stayed relatively distant to the project. She wessdnly participant that repre-
sented her household as a single person. Her hdisbahchildren did not participate in
any meetings, training or other project activitheSwvas relatively often in conflict with
other project members and had an open and talk&iaper. She surprisingly cleared the
total land that she assigned to agroforestry inl29¢hen she was asked what the reasons
were, she replied that other people in the villade her to do so. Already at the start of the
project, her project performance was often not eogent with the projects concept. When
she received plants to be planted on her landresditp agroforestry, she instead planted
most of them on other peoples’ farms. She explathatshe was afraid the plants might
be stolen from her land. In addition, it was natlent to her that agroforestry would mean
that different plants would be grown on the sanu spland. After it became obvious that
Farmer 1followed her own method and that this was not atiogr to the agroforestry
principles, it was discussed in a common meeting) Wer and all other participants and
decided that she would not participate furtherhie project. Nevertheless, she was still
occasionally participating in meetings and disaussi In addition, she agreed to participate
in 2011 in some interviews.

a) Structured interview on social topics in 2009 ath 2011 with Farm 1

Farmer 1's household had six members in 2011. Hetsr husband, one adult son and
one daughter. The grandparents (Farmer 1's fatheérnaother) were also living on the
farm.

Farm work was unevenly divided between women, nmehchildren according to Farmer
1. She stated that her husband did not help heegteat extent on the farm and that she had
to do most work on her own. Farmer 1 further stéted her family has a fish farm and her
husband stays most of the day there, becausesiadieds to be fed every three hours.
Sometimes he looks after the children or helpednEarlon the farm.

The following table shows the work distributiontire family.
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Table 21: Work distribution at Farm 1

Men Women |Children

1. | Fodder and Wood Collection - X X
2 | Water Collection - X X
3. | Irrigation X - -
4. | Manure Transport - X -
5. | Ploughing X X -
6. | Digging X - -
7. | Seeding - X -
8. | Nursery - X -
9. | Planting - X -
10. | Potato Planting X - -
11. | Weeding - X -
12. | Harvesting X X -
13. | Fish Farming X - -
14. | Cleaning (Household) - X X
15. | Cooking X X -
16. | Watch over the House X - -

Total No. of Categories 8 11 3

While both Farmer 1 and her husband carry out fee&paration, Farmer 1 does the work
on crops like nursery work, seeding, planting amegaing. She explained that she spends
around 7-8 hours per day on farm work. Her huslsmhds around 2-3 hours per day on
farm work and 5 hours per day on watching the fgsifish farm and the house. No family
member worked outside the farm apart from fish fagrand no family members worked
abroad.

The family hired external workers for planting dmatvesting of wheat, rice and strawber-
ries. They hire 4-5 workers for between 21-30 dagrsyear.

The farm has about 0.4 ha of land. This is a smad in relation to other project farms.
Farmer 1 assigned 42 % of the total land to be exas into agroforestry which is in com-
parison to other farmers a high proportion.

b) Structured Interview on environmental topics in2009 and 2011 with Farmer 1

While 21 different kinds of crops and fruits werdtvated in 2009, only 13 different kinds
of crops were cultivated in 2011.

Table 22: Cultivated crops in 2009 and 2011 on Farm 1

2009 2011

1. | Balsam Apple (Momodica balsamina) | Chili (Capsicum annuum)

2. | Bamboo (Bambusa spec.) Coriander (Coriandrum sativum L.)
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Out of 24 different cultivated kinds of plants i and 2011, 17 were used for personal

Cabbage
(Brassica oleracea var. capitata.)

Cucumber (Cucumis sativus)

Cauliflower
(Brassica oleracea var. botrytis L.)

Garlic (Allium sativum)

Chayote (Sechium edule (Jacq.) Sw.)

Ginger (Zingiber officinale)

Chili (Capsicum annuum)

Maize (Zea mays L.)

Cucumber (Cucumis sativus)

Onion (Allium cepa)

Garlic (Allium sativum)

Pea (Pisum sativum L.)

Ol o N o &

Ginger (Zingiber officinale)

Potato (Solanum tuberosum)

10.

Maize (Zea mays L.)

Radish (Raphanus sativus)

11.

Onion (Allium cepa)

Rice (Oryza sativa L.)

12.

Peach (Prunus persica)

Spinach (Sinapis spec.)

13.

Pear (Pyrus spec.)

Strawberry (Fragaria L.)

14.

Plum (Prunus spec.)

15.

Potato (Solanum tuberosum)

16.

Pumpkin (Cucurbita pepo L.)

17.

Rice (Oryza sativa L.)

18.

Strawberry (Fragaria L.)

19.

Tree Tomato (Cyphomandra betacea)

20.

Turmeric (Curcuma longa L.)

21.

Tree tomato (Cyphomandra betacea)

consumption and 13 kinds were produced for incoeregation.
Table 23: Cultivated crops in 2009 and 2011 on Farm 1

. Consumption and
Consumption Market Market
Balsam Apple Cucumber
L (Momodica balsamina) Bamboo (Bambusa spec.) (Cucumis sativus)
Chayote Cabbage (Brassica . . .
2. (Sechium edule (Jacq.) Sw. |oleracea var. capitata) Garlic (Allium sativum)
- . Cauliflower (Brassica .
3. | Chili (Capsicum annuum) oleracea var. botrytis L) Maize (Zea mays L.)
4. | Ginger (Zingiber officinale) | Peach (Prunus persica) Pea (Pisum sativum L.)
5. | Onion (Allium cepa) Pear (Pyrus spec.) Radish (Raphanus sativus)
Potato . .
6. (Solanum tuberosum) Plum (Prunus spec.) Rice (Oryza sativa L.)
Pumpkin .
7. (Cucurbita pepo L.) Strawberry (Fragaria L.)
8 Tree Tomato
" | (Cyphomandra betacea)
9 Turmeric
| (Curcuma longa L.)
10 Coriander
" | (Coriandrum sativum L.)
11. | Spinach (Sinapis spec.)
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Farmer 1 sold the crops at the local market in Ealml months with low or no harvest, (see
Table 14) the family buys dried pulses and vegetabke lentils, onion and beans at the
local shop.

Farmer 1 cultivates several religious plants forskgping (see Table 24) and marigold
(Tagetes erecta L.) as a medicinal plantyhich is used for earache.

Table 24:Plant use for religious purposes at Farm 1

Korpur Tulsi Ocimum tenuiflorum L.

Lalupate Christmas Star | Euphorbia pulcherrima

Narenpatri

Sayapatri | Marigold Tagetes erecta L.

Because Farmer 1 left the project after a shorogemd most of the distributed plants she
did not plant in the transfer land, it was poinglés monitor any data on plant survival. In
2011, she finally cleared the appointed land. Betbis, the transition land already included
bigger trees.

In conclusion, compared to other farms and houssh&larmer 1 owns a small portion of

land, but she initially wanted to assign a highcpatage of her land to agroforestry. Her
family size and number of children is slightly belaverage. She identified many different

work categories on her farm and in the househol@009, she cultivated almost double

the number of plant species compared to other faantsalthough fewer in 2011, the num-

ber was slightly more than the average of the didmens. Farmer 1 seemed to be isolated
from other group members and unsure in what shedeig). As she expressed it herself,

others left her on her own and she had the feafrgcking support. It was reported by

other participants, that villagers not participgtin the project ridiculed the projects activ-

ities. For example, at the start of the projedtedent fodder plants for livestock were dis-

tributed. Other villagers mocked the project farsngy asking if they planned to eat grass
in the future as participants reported. The opisiohother villagers might have influenced

Farmer 1’s perception also as her group integratemmed to be weak.

5.1.2.2.3 Case Study Farmer 2

Farmer 2 seemed to be a very passionate farmeonkatould often find in his fields and
that gave great attention to his plants. He wastiefarmer that constructed at the project
start a climbing frame for his kiwi plants on ownitiative. Farmer 2 cultivated strawberries
on terraces above the land he transferred to agsify. The agroforestry plants he planted
developed faster and stronger in comparison toetlobshe other farms. Finally, the idea
emerged that the fertilizer he applied on his shewy field was being washed by the rain
to the lower fields, so that the agroforestry feeldere also being fertilised. Hence, his
agroforestry terraces were better covered tharetbbthe other farmers. Farmer 2 attended
project activities frequently, displaying an intgled, calm and pronounced friendly per-
sonality. He was a well-respected member of thegrdhe farm and farmland is situated
on a hill and to reach it one needs to climb fanal80 minutes down a steep hill from the
main road.
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a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 2

Farmer 2 had a big household with 11 members.tah tine adults, including him and his
wife, five sons and one daughter, as well as tlie ofione son and two children including
one 10-year-old son and one granddaughter livéldertnousehold in 2011.

Children did not participate in the farm work. Warktegories on the farm were relatively
equally divided between men and women. Categakesadder and wood collection, ma-
nure transport, cleaning and cooking were womekstagypical tasks for men were
ploughing, potato planting and pest monitoring.

Table 25: Work distribution on Farm 2

Men Women |Children

Fodder and Wood Collection -
Irrigation X
Manure Transport -
Ploughing X
Digging X
Planting X
Potato Planting * X - -
X
X
X

X | X | X
1

X
1

X
1

Weeding
Harvesting
Pest Monitoring
.| Cleaning (Household) -
Cooking - X -
Total No. of Categories 8 9 0
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Some of Farmer 2’s sons work outside the farm asdbwer or in construction work. One
son worked in 2011 abroad in India.

The household hires external workers for 10 — Iy geer year. They help in ploughing,
planting rice and millet, and weeding the maize.

b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 2
Table 26: Cultivated crops in 2009 and 2011 on Farm 2

2009 2011
1.| Spinach / Mustard (Sinapis spec.) Apricot (Prunus armeniaca)
2. | Cabbage (Brassica oleracea var. capitata.) Spinach/Mustard (Sinapis spec.)
3. | Cauliflower (Brassica oleracea var. botrytis L.) | Coriander (Coriandrum sativum L.)
4. | Chili (Capsicum annuum) Garlic (Allium sativum)
5. | Garlic (Allium sativum) Ginger (Zingiber officinale)
6. | Maize (Zea mays L.) Onion (Allium cepa)
7. | Millet (Eleusine coracana L.) Pea (Pisum sativum L.)
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8. | Onion (Allium cepa) Plum (Prunus spec.)

9. | Peach (Prunus persica ) Strawberry (Fragaria L.)

10. | Potato (Solanum tuberosum) Tomato (Lycopersicon esculentum)

11. | Strawberry (Fragaria L.)

12. | Rice (Oryza sativa L.)

Farmer 2 cultivates most plants for own consumptimere is no crop grown only for
income generation. Even so, rice, strawberriesatoas and peas are also cultivated for
the market.

Table 27: Cultivated crops in 2009 and 2011 on Farm 2

Consumption Consumption and Market

Apricot (Prunus armeniaca) Rice (Oryza sativa L.)

Spinach / Mustard Leaves (Sinapis spec.) Strawberry (Fragaria L.)

Cabbage (Brassica oleracea var. capitata.) Tomato (Lycopersicon esculentum)

Cauliflower (Brassica oleracea var. botrytis L.) | Pea (Pisum sativum L.)

Chili (Capsicum annuum)

Coriander (Coriandrum sativum L.)

Garlic (Allium sativum)

Ginger (Zingiber officinale)
Maize (Zea mays L.)

© |® N |o ok W N e

=
©

Millet (Eleusine coracana L.)
Onion (Allium cepa)

|_\
=

Plum (Prunus spec.)

|_\
n

Peach (Prunus persica )

|_\
w

14. | Potato (Solanum tuberosum)

Farmer 2 sold peas in Balaju Bypass, a transferasithe boarder of Kathmandu city. To-
matoes were sold in Ranipowa, and strawberriesfiatitaand vegetable market in Kath-
mandu.

Several ornamental plants for festivals and religiceasons were cultivated on the farm,
as well as medicinal plants like stinging nettligt{ca dioca) as an insect repellent or mug-
wort, (Artemisia indica) against skin problems.

Table 28: Plants used for religious purposes grown on Farm 2

Godavari | Chrysanthemum | Chrysantemum indicum

Makhamali | Amaranthus Gomphrena globosa

Sayapatri | Marigold Tagetes erecta

Soil data (see Table 74 and 76) in comparisondariean value of 12 farms in transition
shows that the farm’s soil contains 1.7 times nayganic material, slightly less total ni-
trogen and slightly higher available phosphorusceatrations. The soil pH was slightly
less acidic. The indicator of soil living coleo@arshowed that Farmer 2 had, compared to
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the agroforestry farm, a higher concentratiorisohocephalum in autumn 2009 and 2010
(see Figure 19).

In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. Until 2012, out of the selectadicator plants, 74 % of the distributed
plant species and 25 % of all plants survived airfdnm (see Table 80).

Farmer 2’s household did not provide a sufficiembant of income data to be evaluated,
but data on expenses was provided. The highestismgeaf the household in 2010 was on
cereals, followed by expenses for fertilizer (segufe 27).

The family has 1.11 ha of land, which is one of Itigger sized farms. The assigned 6 %
of land for conversion to agroforestry land are@mparison to others a small proportion.
With 11 members, the household is also one of thgelst with an average number of
children but a higher number of adults. Identifrednbers of work categories were rather
small and work categories are clearly divided betwamily members, while children do
not work on the farm. Presumably, due to the bigifiasize, three family members work
off the farm to support the household. The numbberuttivated plants in 2009 and 2011
are about average. More plants than in averagesae for personal consumption and less
plants exclusively for income generation. Farm@mparatively high content of organic
material might be connected to good coverage hytpldue to fertiliser aggradations from
strawberry fields. The comparably low nitrogen @mtis surprising in this regard. On
Farm 2, more plants survived than on average. dlss might be due to good coverage,
which keeps moisture in the soil and to the higérdion Farmer 2 spends on his cultivated
plants. The family spent an average amount of #genses on food. They also invested
in 2010 in the development of the farm, which sggéong-term perspective and planning.
In total, Farmer 2 seems to be an interested aineanember of the project.

5.1.2.2.4 Case Study Farmer 3

The household of Farmer 3 gave the impressionrohgtsolidarity and clear structures.
The farm looked well organised and next to farmkytine household members produced
bamboo mats, baskets and watches. With this, therg whe only family who produced
refined products out of their harvest, apart frdoolol production which is done by all
households in form of raksi, a distilled alcoharfr millet, or chang a fermented alcohol
made with maize. Since 2011, Farmer 3 did not @p#te in any more meetings. He then
worked fulltime as a housekeeper and gardener hgoéiter flowers and beehives for a
bigger and newly built hotel and restaurant invilage. Instead of him, other family mem-
bers participated with interest in all project saities.

a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 3

In 2009, seven members were living in Farmer 3'ssetold consisting of five adults in-
cluding himself, his wife, his sister, his pareat&l two small children. In 2011, the house-
hold consisted of 14 members including seven adidtaposed of Farmer 3’'s parents,
Farmer 3 and his wife, his brother and brotherf®yand one daughter. The household had
seven children at this time.

Farm work is divided between men and women. Childfe not work on the farm apart
from fodder collection and braiding of bamboo baskall children go to school. Table 29
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shows 16 identified work categories, whereof mesh\@aomen do six together. Work cate-
gories that are done exclusively by men are popddoting, harvesting and cropping.
Women are especially responsible for water colbegtlivestock care, and cooking. The
women and men’s day starts at 6 am and ends & pin0O

Table 29: Work distribution at Farmer 3's farm

Men Women |Children

Fodder and Wood Collection X X

Water Collection -

Feeding Livestock -

Manure Transport X

Ploughing X

Digging X
Seeding -

X[ X | X | X [ X | X |X[|X
1

Planting

© e N gk Iw N =

Potato Planting *

[EnY

©

x
1
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. | Harvesting

X
X
Weeding X
X
X

[EnY
N

. | Cropping

[N
w

.| Herd Livestock - X -

[EnN
P

Braiding Bamboo Baskets - - X

[EnN
(&)

.| Selling Harvest at Market X - -

[N
(o3}

.| Cooking - X -
Total No. of Categories 10 11 2

Some family members work outside the farm. Farnefé&her helps ploughing fields of
other farms; one sister worked fulltime as a taitoKaule village. Farmer 3 worked as a
housekeeper and gardener. Still, in 2010, only Jof 8l household income was gained by
external work (see Figure 25). None of the familgmbers work outside of Nepal.

The family hires about 25 workers during the y@aseveral months to help with planting,
harvesting, ploughing and manuring.

The farm size, at 0.6 ha is rather small.
b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 3

The family cultivated more plant species in 201dntim 2009 as Table 30 illustrates. Most
plants are cultivated for own consumption. Ther@igrop grown only for market sale (see
Table 31), though especially rice and strawberaiescultivated in higher quantity to be
sold at the market in 2009 and in 2011. In addjt@oms, apricots, tomato and spinach
were sold at the market.

Table 30: Cultivated crops in 2009 and 2011 on Farmer 3'sifar

2009 2011

1. | Spinach / Mustard (Sinapis spec.) | Apricot (Prunus armeniaca)
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2. | Coriander (Coriandrum sativum L.) |Bean (Vicia faba spec.)
3. | Maize (Zea mays L.) Coriander (Coriandrum sativum L.)
4. | Millet (Eleusine coracana L.) Garlic (Allium sativum)
5. | Rice (Oryza sativa L.) Onion (Allium cepa)
6. | Wheat (Triticum L. spec.) Plum (Prunus spec.)
7.| Strawberry (Fragaria L.) Potato (Solanum tuberosum)
8. Pumpkin (Cucurbita pepo L.)
9. Radish (Raphanus sativus)
10. Spinach / Mustard (Sinapis spec.)
11. Strawberry (Fragaria L.)
12. Tomato (Lycopersicon esculentum)

Ranipowa is the family’s usual market for sellihgit harvest, though strawberries are sold
in Kathmandu and in Balaju Bypass at the periploétgathmandu.

Table 31: Cultivated crops in 2009 and 2011 on Farmer 3 far

Consumption Consumption and Market

Apricot (Prunus armeniaca) Apricot (Prunus armeniaca)

Bean (Vicia faba spec.) Plum (Prunus spec.)

Coriander (Coriandrum sativum L.) | Rice (Oryza sativa L.)

Garlic (Allium sativum) Spinach / Mustard (Sinapis spec.)

Maize (Zea mays L.) Strawberry (Fragaria L.)

Millet (Eleusine coracana L.) Tomato (Lycopersicon esculentum)

Onion (Allium cepa)

Plum (Prunus spec.)

O O INIo g AW N =

Potato (Solanum tuberosum)

[EnN
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Pumpkin (Cucurbita pepo L.)
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. | Radish (Raphanus sativus)

[EnN
N

Rice (Oryza sativa L.)
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Spinach / Mustard (Sinapis spec.)

=
>

Strawberry (Fragaria L.)

=
o1

Tomato (Lycopersicon esculentum)
16. | Wheat (Triticum L. spec.)

For those months with low or no harvest the famtlyres certain crops. If the amount is
not enough they buy additional food at the marke2010, 23 % of expenses were spent
on cereals (Figure 27).

Next to plants that are used for personal consumgir to generate income, also ornamen-
tal plants were grown. The family cultivates diffet kinds of plants for decoration at fes-
tivals and for religious ceremonies (see Table $&me plants are grown for medicinal
use. BananaMusa paradisica) for example is used to clear ears and fingeremn@leusine
coracana) is a medicine against the cold as Farmer 3 exgthi
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Table 32:Plants used for religious purposes on Farmer 3ia fa

Bhimsen pati | False Daisy Eclipta prostrata L.
Godavari Chrysanthemum | Chrysantemum indicum
Sayapatri Marigold Tagetes erecta L.

Farm 3 was part of the indicator studies. Soil dalaes (see Table 74), in comparison to
the average value of 12 soil samples of farmsainsition, show that the soil contains about
the average amount of organic material, 3.5 timesertotal nitrogen and about double the
amount of available phosphorus. Soil pH is slighdlss acidic than in average.

In 2009 and 2010, a total of 31 different kindgptaints were distributed within the project
(see Table 79). Until 2012, 88 % of the distributedicator species and 25 % of all plants
survived on the farm. This is a high percentageomparison to the results of other farms
(see Table 80).

Farmer 3’'s household had the second highest inco@@10, after the household of Farm
A (see Figure 24). His income was double that efalhierage income of eight other farms
in transition. The same figure also shows thaettpenses were about 1.3 times higher than
the average expenses of other farms. A closer dakcome categories in the same year
(see Figure 25) shows that 81% of income was edmpddrmwork, and 17 % of income
was generated by external work (see Figure 26).faimdy took a loan of 2 % of the total
income.

In conclusion, compared to the average of all esteld farms, the household has a small
farm size, and their assignment of 5 % of theamlttznd to the project represented a com-
parably small portion to agroforestry transitiomeThousehold is one of the biggest of all
participating households, regarding the numbererhivers in 2011 after the family merged
from family members that were in 2009 separatean@arably high number of identified
work categories on farm and work division betweenrand women might express a well-
organised work structure. Even though several mesnerk off the farm, still the main
income source is farm work. This is most likely daea specialisation in strawberry pro-
duction. From all participants in transition, FaBnhad the highest survival rate of distrib-
uted plants. This could be due to good care astightly better soil conditions. In 2010, a
lower portion of total expenses was spent on famdpared to other households. Further
investment in farm development was not done. Tialjaseemed to have a successful
livelihood in contrast to other households due strang and lively family structure and a
disciplined and focused work culture, as well gead social integration that allows helpful
connections, for example, for the transport ofvgh@ries to Kathmandu.

5.1.2.2.5 Case Study Farmer 4

Farmer 4 was the representative of her househaitst cases. She was a reliable attendee
of all project activities, though displayed timiddasometimes even anxious behaviour es-
pecially at the project start. Over time, she bexamre confident and open. The household
made a rather simple impression. Farmer 4 statgdhlk men in her family would not help
her on the farm. Missing support in the family etiveatly led to her anxiousness and careful
behaviour.
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Volunteers helped Farmer 4 to build a fence ah#ighbouring boarder of her land because
the neighbours would send their livestock for ggzoin her land. The livestock would Kill
the agroforestry plants. A while after the bambeck was built it began to rot. While the
fence was being built, big amounts of pure clay feasid on her land. One volunteer told
her that maybe she could use the clay for potteseb it as raw material to Kathmandu in
order to gain extra income. However, she had ne tmnot the right impulse to organise
this at that time.

a) Structured Interview on Social Topics in 2011 wh Farmer 4
Farmer 4 was not present for the first intervie\2@99, so only data of 2011 are displayed.

The household consists of five members in 2011ugioly Farmer 4, her husband, two
grown up sons and one young son. The child dibgezhool.

Farmer 4 stated that her husband and her elderdsomst help her with the farm work and
she has to do most farm work on her own as TabiduZ3rates. The younger son helps in
certain chores on the farm.

Table 33 Work distribution at Farm 4

Men Women |Children

Fodder and Wood Collection - X X

Irrigation - X -

X
1

Manure Transport -

Manuring - - X

Ploughing X
Digging -
Nursery -

Seeding X
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Planting -
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Weeding X
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. | Harvesting X
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.| Cropping - - -
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. | Pest Monitoring -

X
1
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Cleaning (Household) - X -

[EnN
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.| Cooking - X -
Total No. of Categories 4 13 5

Farmer 4’s husband works outside the farm in canstn work. The grown up sons both
work on a nearby poultry farm.

When Farmer 4 was asked if any of the family memserk outside of Nepal she replied
that she did not understand the question. Quienpfhe seemingly was too shy to answer
guestions. One sometimes got the impression tleatvsls frightened to give a wrong an-
swer.
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In Bhadau (June and July) and again in Ashad (N&eerhDecember) external workers
are hired for planting rice and to help on the farm

The household, with 0.34 ha of land, was the srsialéend size of all project members.
b) Structured Interview on Environmental Topics in 2011 with Farmer 4

Only six kinds of crops were cultivated in 2011, fakF own consumption, and four for
income generation.

Table 34: Cultivated crops in 2011 on Farm 4

2011

Chili (Capsicum annuum)

Garlic (Allium sativum)

Onion (Allium cepa)

Pea (Pisum sativum L.)

Spinach / Mustard Leaves (Sinapis spec.)

oo M WM

Tomato (Lycopersicon esculentum)

Most plants are used for own consumption as weibaselling.

Table 35: Cultivated crops in 2011 on Farmer 4's farm

Consumption Consumption and Market

Chili (Capsicum annuum)

Chili (Capsicum annuum)

Garlic (Allium sativum)

Pea (Pisum sativum L.)

Onion (Allium cepa)

Spinach (Sinapis spec.)

Pea (Pisum sativum L.)

Tomato (Lycopersicon esculentum)

Spinach (Sinapis spec.)

S U I I Lo

Tomato (Lycopersicon esculentum)

Tomatoes and spinach are sold in Ranipowa, chkilfiald in Kaule and peas are sold in
Kathmandu. In months with low or no harvest addiilcdfood is bought at the local shops.

Farmer 4 is not cultivating any plants that areduUse religious ceremonies or festivals and
she has no knowledge about medicinal plants.

As Farmer 4 did not participate in interviews aradadacquisition in 2009, some infor-
mation is not available. However, indicator datawallected.

The farm’s soil measurement data (see Table 74pmparison to the mean value of 12
soil samples of farms in transition shows thatsbi had an average value of organic ma-
terial, less than half the concentration of totalbigen and a low amount of available phos-
phorus. The acidic soil pH was had an average v&la&ga on soil living insects was not

collected at her farm.
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In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. Until 2012, 65 % of the disuiled species and 7 % of all plants survived
on her farm (see Table 80).

The household did not provide any data on incomexpenses. Farmer 4 stated that she
was not able to provide this data because ofrifltg.

In conclusion, compared to other participantsfénm is small, but at 23 % a high percent-
age of land was assigned for transition to agretoye The household is relatively small
and has only one child. It is unusual that thedchslnot attending school. All three men
have external work. The woman of the household doegarm work. Only six kinds of
crops are cultivated in 2011. Although there isdata that show percentages of income
from farm work or external work and no data on exges, a bigger quantity of food most
likely needs to be purchased from the market. isted plants had a low survival rate but
a comparable higher survival of plant species wasngand might express the will and
interest of Farmer 4 in project participation, egershe got little help from her family.

5.1.2.2.6 Case Study Farmer 5

The household of Farmer 5 was one of the mostasted and connected households to the
project and the foreigners that were part of itnfriex 5 and his wife, together with some of
their children, visited the demonstration centreesal times. Farmer 5 was very open-
minded and interested in the habits and generatrimdtion about other cultures. They also
guite often invited the inhabitants of the demaatstn centre to their household. This con-
nection allowed a better understanding and exchhetgeen the cultures and created an
amicable environment. Volunteers were often plame8arm 5 to help and learn. The farm
is rather steeply situated and to reach it onesieedescend for about 20 minutes downbhill
from the main road.

a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 5

Farm 5’s household is one of the bigger ones artltnd=armer 5 and his wife, five adult
sons and three of their wives are part of it. ialidhere are 10 adults and three children.
The children visit the school in Kaule and helpyotad a small extent on the farm, mostly
to learn farm work from their mother.

Both men and women are responsible for manuriraptplg and harvesting. Women are
responsible for all work regarding maize, includimgeding, seeding, manuring and har-
vesting. The men especially do the hard physicakwke ploughing and digging.

Table 36: Work distribution at Farmer 5's farm

Men Women |[Children

Fodder and Wood Collection - X

Manure Transport X

Ploughing
Digging
Nursery

X [ X | X | X

ook lwIN e

Seeding - X
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Farmer 5’s wife and his daughter in law work fotvibeen 12 to 15 days per month on the
neighbour’s farm. One son works at the poultry famrKaule and one son works at a con-
struction site in Tinpiple, a village about 8 kmawFigure 25 shows that only 16 % of the
year’s income in 2010 was generated by externakwdost of the income was earned by

7. | Planting

8. | Potato Planting

9. | Weeding

10. | Harvesting

11. | Herd Livestock

12. | Cooking

13. | Cleaning (Household)

1
X [ X | X | X [ X
1

14. | Accompany Mother to Learn

Total No. of Categories

8 9 2

strawberry farming. None of the family members veatrloutside of Nepal.

During five months of the year, external workergeviired for 2 - 3 days per month to

help in planting, ploughing, manuring and carryihg harvest.

The farm size of 1.16 ha is bigger than the avepaggct members.

b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 5
The household cultivated 11 crops in 2009, andi@@ &f crops in 2011.
Table 37: Cultivated crops on Farmer 5’s farm in 2009 and1201

2009 2011
1. | Bean (Vicia faba spec.) Apricot (Prunus armeniaca)
2. | Cabbage (Brassica oleracea var. capitata) Bean (Vicia faba spec.)
3. | Cauliflower (Brassica oleracea var. botrytis L.) | Buckwheat (Fagopyrum esculentum)
4. | Chili (Capsicum annuum) Cabbage (Brassica oleracea var. capitata)
5. | Garlic (Allium sativum) Cauliflower (Brassica oleracea var. botrytis L.)
6. | Maize (Zea mays L.) Chili (Capsicum annuum)
7. | Millet (Eleusine coracana L.) Coriander (Coriandrum sativum L.)
8. | Onion (Allium cepa) Cowpea (Vigna unguiculata)
9. | Potato (Solanum tuberosum) Garlic (Allium sativum)
10. | Rice (Oryza sativa L.) Ginger (Zingiber officinale)
11.| Strawberry (Fragaria L.) Hog Plum (Choerospondias axillaris)
12. Maize (Zea mays L.)
13. Millet (Eleusine coracana L.)
14. Onion (Allium cepa)
15. Pea (Pisum sativum L.)
16. Potato (Solanum tuberosum)
17. Radish (Raphanus sativus)
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18. Rice (Oryza sativa L.)

19. Spinach / Mustard Leaves (Sinapis spec.)
20. Strawberry (Fragaria L.)

21. Tomato (Lycopersicon esculentum)

22. Wheat (Triticum L. spec.)

Most plants are cultivated for own consumption whiints at a balanced and varied diet.
Fruits and radish are especially cultivated fooime generation. Kaule is next to the culti-
vation of strawberries also well known for radishtivation.

Table 38: Cultivated crops in 2009 and 2011 on Farmer 5’'sifar

Consumption and

Consumption Market Market
1. | Bean (Vicia faba spec.) Bean (Vicia faba spec.) |Apricot (Prunus armeniaca)
Buckwheat ; Hog Plum
2. (Fagopyrum esculentum) Maize (Zea mays L.) (Cherospondias axillaris)
3 Cabbagg (Brassica oleracea Millet _ Radish (Raphanus sativus)
var. capitata) (Eleusine coracana L.)
Cauliflower (Brassica oleracea . . .
4, var. botrytis L) Pea (Pisum sativum L.) | Strawberry (Fragaria L.)
5. | Chili (Capsicum annuum) Rice (Oryza sativa L.)
. . . Wheat
6. | Coriander (Coriandrum sativum L.) (Triticum L. spec.)
7. | Cowpea (Vigna unguiculata)
8. | Garlic (Allium sativum)
9. | Ginger (Zingiber officinale)

10. | Maize (Zea mays L.)

11. | Millet (Eleusine coracana L.)

12. | Onion (Allium cepa)

13. | Pea (Pisum sativum L.)

14. | Potato (Solanum tuberosum)

15. | Rice (Oryza sativa L.)

16. | Spinach / Mustard (Sinapis spec.)

17.| Tomato (Lycopersicon esculentum)
18. | Wheat (Triticum L. spec.)

The family cultivates amaranths and marigold fdigreus ceremonies but they had no
knowledge about medicinal plants, which is surpgsi one considers Farmer 5’s status
as a village healer.

Table 39:Plants used for religious purposes on Farm 5

Makhamali | Amaranths | Gomphrena globosa

Sayapatri Marigold Tagetes erecta

While strawberries are sold in Kathmandu, the mafée other crops is in Kaule or in
Ranipowa. In times of low or no harvest, the fantilyys food at the local shops in Kaule
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and in Ranipowa. The main expense was on ceregatesenting 30 % of the total year
expenses in 2010 (compare Figure 27).

The farms soil data (see Table 74), in comparisathé mean value of 12 soil samples of
farms in transition, shows that the soil contaow brganic material, 1.16 times more total
nitrogen and 0.78 times the available phosphoris.sbil pH is the most acidic of all tested
farms.

The indicator of soil living coleopteran exists féarm 5 only for 2010 and 2011, as the
traps of 2009 were either destroyed or disturbedmier 5 had an extraordinary high oc-
currence of5onocephalum, a darkling beetle on his transition land compaceothers (see
Figure 19). This beetle is suggested as an indidatadisturbed ecological habitats if it
occurs in higher amounts.

70 % of the distributed species and 15 % of alhfgasurvived on his farm during the
evaluation period (Table 80). This might be comelao the soil quality but Farmer 5 also
explained that pests like red ants killed certdam{s.

An overview of income and expense data from 20&6 Sgure 23) shows that Farm 5 had
a higher income and higher expenses than the ay@fathe eight other farms. A closer
look on his income categories in the same year sgere 25) shows that 53 % of his
income was generated by selling fruits (mainlywsbarries) and just 16 % was earned by
external work. In total, 84 % of income was gereatdiy farm work (see Figure 26).

In conclusion, compared to others project farmes fémm is relatively big in land size, and
with 9 % of the total land, half the average amoainkand was given for conversion to

agroforestry. The household is one of the biggestinvthe project. There is an average
number of specified work categories, and both nmehveomen do farm work. A high per-

centage of expenses was spend on food, even thioaedgarm uses a bigger portion of their
cultivated plants for own consumption. However, ldn&l size is probably not big enough
to produce enough crops to feed all family membespecially because strawberry fields
take up most of the space. Plant cultivation rasend the project time. Even so, there is
no proof that this is directly connected to thejgect Still Farmer 5 and his family had a
very positive approach towards the agroforestrygatoThe plant survival rate was slightly
better than average.

5.1.2.2.7 Case Study Farmer 6

Farmer 6 was noticeably one of the better off fagtleat participated in the project. This
was also expressed in a self-confident persond@iig to this, it was possible to talk rela-
tively frankly with her. The family lives in a vdge house and their fields are far from their
home. Farmer 6’s husband never participated irptbgct activities, and during talks it
became obvious that he considered the project ®ubpicious. Farmer 6, Farmer 1, and
Farmer 7 are close relatives. Farmer 6 participabsait 50 % of the time in project meet-
ings, discussions and activities. This was dubedadistance of her house to the democentre
and to the fact that her husband sometimes forbade participate.

The family has no farmhouse but only a barn infiblels. The families living is so far not
on farm but rather in the village. Farm work is centrated mainly on certain income gen-
erating activities like cash crops.
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a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 6

There lived four members in Farmer 6’s househol@0@1: Farmer 6, her husband, and
two daughters aged 9 and 12 years old.

As Farmer 6 and her husband do not have a farmtamgéhe farm work is concentrated
on certain main income generating crops like radisth strawberries, the work categories
are rather few and clearly divided between menveoithen.

In general, certain farm work categories like diggand ploughing are typical men work.

For this work, the family hires external workerarifer 6s’ husband does not work on the
farm. However, as Farmer 6 explained, he fostesgless relations in Kathmandu for sell-

ing cash crops. The children help with weeding dmding the harvest time.

Table 40: Work distribution at Farmer 6’s farm

Men Women |Children

Fodder and Wood Collection -
Water Collection -

X | X | X
1

Irrigation -
Ploughing
Digging
Nursery - X -
Potato Planting X - -
Weeding - X
Harvesting - -
Selling Harvest at Market
.| Customer Networking
Cooking - X -
Cleaning (Household) - X X

© |0 N o 01 A W N e

=
o

=
=

=
N

=
w

Total No. of Categories 5 7 3

Farmer 6’s husband and her brother sometimes wddubai in the United Arab Emirates
as plumbers. Working abroad generates more incomgartly explains the comparable
wealth of the family.

In Baishak (April / May), and Falgun (February /idla) external workers are hired for the
whole month to weed strawberries and to plant maize

b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 6

In 2009, Farmer 6 cultivated 12 kinds of crops, en#011 a total of 14 different kinds of
crops. Next to the usual cash crops like strawbgrrice and radish, she established a field
of asparagus, which is one of the introduced caspscby the agroforestry project. In ad-
dition, the cultivation of ginger was a suggestodrihe project.
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Table 41: Cultivated crops in 2011 on Farmer 6s’ farm

2009 2011
1. | Chili (Capsicum annuum) Asparagus (Asparagus L. spec.)
2. | Coriander (Coriandrum sativum L.) |Bamboo (Bambusa spec.)
3. | Garlic (Allium sativum) Bean (Vicia faba spec.)
4. | Ginger (Zingiber officinale) Chili (Capsicum annuum)
5. | Maize (Zea mays L.) Coriander (Coriandrum sativum L.)
6. | Onion (Allium cepa) Garlic (Allium sativum)
7. |Pea (Pisum sativum L.) Ginger (Zingiber officinale)
8. | Potato (Solanum tuberosum) Maize (Zea mays L.)
9. | Radish (Raphanus sativus) Pea (Pisum sativum L.)
10. | Rice (Oryza sativa L.) Radish (Raphanus sativus)
11. | Strawberry (Fragaria L.) Rice (Oryza sativa L.)
12.| Spinach / Mustard (Sinapis spec.) | Spinach / Mustard (Sinapis spec.)
13. Strawberry (Fragaria L.)
14. Tomato (Lycopersicon esculentum)

Most crops are cultivated in smaller quantities tfoe family’s own consumption. Other
crops are cultivated in bigger amount for incomeegation. Crops like ginger, radish and
rice are consumed to some extent, but are maiidy €oops like maize, pea and strawberry
are only cultivated for sale on the market. Aspasaggas meant by the project as a cash
crop but was consumed by the family. The reasorthisris that the asparagus plants are
newly introduced and as a vegetable unknown todesnirhey first need to collect some
experiences with this plant.

Table 42: Cultivated crops in 2009 and 2011 on Farmer 6'sifar

Consumption CMong(LéTption and Market
1. | Asparagus (Asparagus L. spec.) Ginger (Zingiber officinale) | Maize (Zeamays L)
2.| Bamboo (Bambusa spec.) Radish (Raphanus sativus) | Pea (Pisum sativum L.)
3. | Bean (Vicia faba spec.) Rice (Oryza sativa L.) Strawberry (Fragaria L.)
4. | Chili (Capsicum annuum)
5. | Coriander (Coriandrum sativum L.)
6. | Garlic (Allium sativum)
7. | Onion (Allium cepa)
8. | Potato (Solanum tuberosum)
9. | Spinach / Mustard (Sinapis spec.)
10. | Tomato (Lycopersicon esculentum)

Rice and maize are sold at the local market in &awuhile strawberries, radish and pea are
sold in Kathmandu. In months with no harvest, #raify buys additional food at the market
in Ranipowa.
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Farmer 6 knows about the use of roses, tutti (aclaer specified pine species) and but-
terfly bush Buddlgja asiatica) for religious ceremonies. As medicinal plants &gnhows
marigold (Targetes erecta) that is used for ear problems.

Table 43:Plants used for religious purposes on Farmer 6 fa

Bhimsen pate |Butterfly bush |Buddleja asiatica
Makhamali Amaranthus Gomphrena globosa
Sayapatri Marigold Tagetes erecta

The household did not take part in data acquisiorsoil and insects or in the income and
expenses survey.

In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. Until 2012, 43 % of the distited species and 12 % of all plants sur-
vived on the farmland (see Table 80).

In conclusion, compared to other project farmspiear6 has a small farm. She originally
dedicated 57 % of her total land, which was thgdat proportion of all participants for
transition to agroforestry. However, later she ugsd land and focussed on the boarders
and marginal parts of fields so that she did ns¢ lany space for cash crop cultivation. Her
household is rather small, while the number of weategories is just below the average. It
is unusual that her husband does not participat @n the farm and that two family mem-
bers occasionally work abroad.

It is not possible to compare Farm 6 to other pgodints in the case of indicator data. How-
ever, observations gave the impression that tha difierence of Farmer 6’s household to
those of other participating ones is mainly in feparation of household and farmwork.
While the everyday life of other farmers is concatad on their farm — which connect

living and working — Farmer 6 has a village lif¢her than a farm life. The farm also pro-

duces for own consumption, but biggest amountsaofdst were clearly for income gener-

ation. Unfortunately, no income data is availatheugh it was observed that, for example,
radish was harvested in huge amounts. This wouddest that the farm appears to be or-
ganised more in a business style than as subststarming. Remarkable was also the fact
that Farmer 6 produced a whole field of asparagdscansumed it. Also, immediately at

the project start, she adapted ginger as a cutitvatop and partly sold it.

5.1.2.2.8 Case Study Farmer 7

Farmer 7 was one of the wealthier project membdéeshad the biggest amount of land of
all the participants. Following an old traditionMé&pal, he is head of two families, because
he has two wives. This is nowadays rather unusutalegally still possible. The families
live in two big farmhouses that are located nexddoh other. They own, besides the usual
livestock of goats and buffalos, also a cow thiived them to sell milk which is a good
income source. Cows have a special significandéeipal and it is not possible to buy or
sell them. Farmer 7 left the project early, jugt\&@ months after the training and the distri-
bution of the agroforestry plants. The plants weseer planted but died in their poly bags
while they were lying on the field waterless andlirect exposure to the sun. Framer 7
stated that he had no time to plant them.
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a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 7

In both households of Farmer 7 lived a total ofeseadults, four children and occasionally
the grandfather and grandmother. A granduncle aaife sometimes also shared one of
the households.

The children attended the local school in Kaule anly marginally helped on the farm,
mostly to learn from their mothers. Farmer 7 stateat he is mainly involved with his
strawberry farming in the morning and helps withestfieldwork in the afternoon. The
women do most of the farm work. Men and women aldyveeding and seeding together.

Table 44:Work distribution at Farmer 7’s farm

Men Women Children

Fodder and Wood Collection -
Water Collection -

X

Feeding Livestock -

Milking the cow -

Selling Milk in Kaule

X | X | X [ X | X | X
1

Seeding

Weeding

© NI~ IwidIF

X
X

Potato Planting X - -
X
X

Pest Monitoring

=
o

Harvesting - X -

=
[N

. | Cleaning (Household) - X -

[iny
N

.| Cooking - X -

=
w

Accompany Mother to Learn - - X
Total No. of Categories 5 10 2

None of the family members worked outside the farrmautside of Nepal.

Farmer 7 has 1.76 ha of irrigated land. For wdtk bligging, ploughing, and transferring
rice seedlings, he hires in total about 150 workedine and July.

b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 7

Farmer 7 only participated in the interview in 208&erwards he left the project. In 2009
he cultivated 12 different crops.

Table 45: Cultivated crops in 2011 on Farmer 7's farm in 2009

2009

Bamboo (Bambusa spec.)

Bean (Vicia faba spec.)

Cabbage (Brassica oleracea var. capitata)

PloINdIRE

Cauliflower (Brassica oleracea var. botrytis L.)
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Cucumber (Cucumis sativus)

Garlic (Allium sativum)

Maize (Zea mays L.)

5
6
7. | Ginger (Zingiber officinale)
8
9

Pumpkin (Cucurbita pepo L.)

10. |Radish (Raphanus sativus)

11. |Rice (Oryza sativa L.)

12. | Strawberry (Fragaria L.)

As Table 46 below shows, most crops are cultivideghersonal consumption. Maize and
radish are grown for personal consumption as welfoa income generation. Rice and
strawberries are exclusively cultivated for incogemeration. Rice is part of the daily diet
of all families and the family cultivates high ginakice to sell. They then buy rice of lower
cost for own nutrition.

Table 46: Cultivated crops in 2009 on Farmer 7’s farm

Consumption and

Consumption Market Market
1.| Bamboo (Bambusa spec.) Maize (Zea mays L.) Rice (Oryza sativa L.)
2. | Bean (Vicia faba spec.) Radish (Raphanus sativus) | Strawberry (Fragaria L.)

Cabbage (Brassica oleracea
var. capitata)

Cauliflower (Brassica
oleracea var. botrytis L.)

Cucumber (Cucumis sativus)

w

Garlic (Allium sativum)

Ginger (Zingiber officinale)

© N g &

Pumpkin (Cucurbita pepo L.)

The family sell strawberries in Kathmandu, whil@et crops were sold at the markets in
Kaule or Ranipowa.

Farmer 7’s family does not explicitly grow plants freligious ceremonies but Farmer 7
stated that all blossoming plants are used foretipagposes. He is very interested in culti-
vating roses.

As Farmer 7 is one of two farmers that left thejgrbthere is no indicator data available
for him. As table 80 shows, 100 % of the distriloupdants died.

In conclusion, compared to other participating fariarmer 7 has the biggest amount of
farmland. It is situated on a downhill gradient amte needs to descend steeply for 30
minutes to reach it on foot from the main road. Tamal is partly irrigated and used for rice
plantation as an income source. By assigning 24 fésdand he gave a large portion for
transition to agroforestry. The land was not calted extensively as it already incorporated
aspects of agroforestry. It included trees and smaiee, while cash crops and other crops
for nutrition were not included.
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The household size was of average size, consid#raighey were two households. Farm
work categories were slightly under average andwbmen did most of the work. The
number of cultivated crops were slightly below agg. Strawberries, radish and rice cul-
tivation were the biggest income sources nextecstile of cow milk.

5.1.2.2.9 Case Study Farmer 8

Farmer 8, his wife and his daughter all took viyigart in the project and gave input during
meetings and discussions. They invited foreign maars several times to their house to
eat together. Apart from this, the family was nelkglyy unobtrusive. Interestingly, Farmer 8

stated at the project start that most of the gpetiiits would not be successful in agrofor-
estry. When he was asked why he said this he et other participants would be either
too lazy or not able to succeed as had Farmer A.

a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 8

The interview was done with the daughter in lavwafmer 8 who lives in his household.
In 2011, three adults including Farmer 8, his wilfes, daughter in law, as well as two chil-
dren lived in the household. Sometimes an uncletearily stayed in the household.

Farm work was carried out together by household begmand equally divided. Table 47
shows that all adults carry out seeding, plantimg laarvesting. The children collect water
but otherwise do not work on the farm.

Table 47: Work distribution on Farmer 8's farm

Men Women |Children

1. | Fodder and Wood Collection - X -
2. | Water Collection - - X
3. | Feeding Livestock - X -
4. | Irrigation X X -
5. | Manure Transport - X -
6. | Ploughing X - -
7.| Digging X - -
8. | Nursery - X -
9. | Seeding X X -
10. | Planting X X -
11. | Potato Planting X - -
12. | Weeding - X -
13. | Harvesting X X -
14. | Cropping X - -
15. | Pest Monitoring X - -
16. | Cooking X X -
17. | Cleaning (Household) - X -

Total No. of Categories 10 11 1
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Farmer 8 sometimes works outside the farm in canstm work and his brother works
abroad but the country was not further specifi@d2010, 21% of the household’s total
iIncome was generated by external work (see Figbye 2

In June, July and August, external workers werechfor around 8-10 days for ploughing
and to plant maize and strawberries.

The land size, at 0.76 ha, is about average in size

b) Structured Interview on environmental topics in2009 and 2011 with Farmer 8
Farmer 8's household cultivated more plants in 20&h in 2009.

The majority of cultivated plants on were useddam consumption. Several crops were
grown for both own consumption and market sale y@mhize, rice, strawberries and to-
matoes were cultivated for income generation. Hmeilfy bought rice of lower quality and
price for own nutrition after selling the betteradjty cultivated rice

Table 48: Cultivated crops in 2011 on Farmer 8's farm in 2808 2011

2009 2011
1. | Bamboo (Bambusa spec.) Buckwheat (Fagopyrum esculentum)
2. | Bean (Vicia faba spec.) Cabbage (Brassica oleracea var. capitata)
3. | Chili (Capsicum annuum) Cauliflower (Brassica oleracea var. botrytis L.)
4. | Coriander (Coriandrum sativum L.) | Coriander (Coriandrum sativum L.)
5. | Onion (Allium cepa) Garlic (Allium sativum)
6. | Potato (Solanum tuberosum) Maize (Zea mays L.)
7. | Spinach / Mustard (Sinapis spec.) | Onion (Allium cepa)
8. | Strawberry (Fragaria L.) Potato (Solanum tuberosum)
9. Rice (Oryza sativa L.)
10. Spinach / Mustard (Sinapis spec.)
11. Strawberry (Fragaria L.)
12. Tomato (Lycopersicon esculentum)

Table 49: Cultivated crops in 2009 and 2011 on Farmer 8'mfar

Consumption and
Market

Cabbage (Brassica
oleracea var. capitata)
Cauliflower (Brassica
oleracea var. botrytis L.)

Consumption Market

1. | Bamboo (Bambusa spec.) Maize (Zea mays L.)

2. | Bean (Vicia faba spec.) Rice (Oryza sativa L.)

Buckwheat . . . .
3. (Fagopyrum esculentum) Garlic (Allium sativum) Strawberry (Fragaria L.)
4 Cabbage Onion (Allium cepa) Tomato
" | (Brassica oleracea var. capitata) P (Lycopersicon esculentum)
5 Cauliflower (Brassica Spinach / Mustard
" | oleracea var. botrytis L.) (Sinapis spec.)

6. | Chili (Capsicum annuum)

7. | Coriander (Coriandrum sativum L.)

81



8. | Garlic (Allium sativum)

9. | Onion (Allium cepa)

10. | Potato (Solanum tuberosum)

11.| Spinach / Mustard (Sinapis spec.)

Strawberries were sold in Kathmandu, and otherschofRanipowa.

The family grew butterfly bush and marigold for tige in religious ceremonies. As me-
dicinal plants, they knew of finger mill@leusine coracanal.) used against colds, sichuan
pepper Zanthoxylum simulans) to help against digestive disorders, and ne&zadjrachta
indica) to cure diarrhoea.

Table 50:Plants used for religious purposes on Farmer 8 fa

Bhimsen pate |Butterfly bush |Buddleja asiatica
Sayapatri Marigold Tagetes erecta L.

The farm’s soil data (see Table 74), in comparisoine mean value of 12 soil samples of
farms in transition, show that the soil containsyMew amounts of organic material, low

amount of total nitrogen and an average amounvaiable phosphorus. The soil pH was
slightly more acidic than other farms.

Farmer 8 was only included in soil living coleoptercollection after Farmer 7 left the
project. Data is therefore not compared and digalay

In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. Until 2012, 45 % of the disuiled species and 8 % of all plants survived
on the farm (compare Table 80).

Figure 24 shows that in 2010, the household hadlehincome and about twice the ex-
penses compared to the average of the other @ghsf A closer look at the income cate-
gories in the same year (see Figure 25) showthé&b of income was a loan, 21 % was
earned by external work, and 55 % of income wagiggad by farm work, of which selling
fruit generated 20 % of the farm income (see Fi@fe

In conclusion, compared to the other farms thatigpated in the agroforestry project,
Farmer 8's household has an average sized farnreaha slightly higher percentage of
land was assigned for transition to agroforestngllaompared to other farms. The family
size was smaller than average. The distinction/ofv@rk categories was the highest of all
participants, while work was evenly distributedvibe¢n the members of the household.

5.1.2.2.10 Case Study Farmer 9

Farmer 9 participated actively in project discussiand meetings and integrated her own
opinion in a self-confident way. As there were sameflicts about land within her family,
she finally moved with her husband and childrea tew farmhouse and changed the farm-
land. The conflict and changes kept her busy. Esershe participated in the trainings,
planted the distributed agroforestry plants atdraginal land and later transferred certain
plants to the new land. As it was not possible akena total inventory of her land and
plants, because of the change in location, shawt® end not evaluated.
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a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 9
Farmer 9 did not participate in the interviews onial topics in 2009 and 2011.

She had a land size of 1.51 ha before she charegddrd, and decided to transform 3 %
of it to agroforestry land. This was the smallestijpn a participant decided to transfer.

b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 9
Farmer 9 did not participate in the interviews omionmental topics in 2009 and 2011.

The land that was used at the start of the prbjadta comparably high amount of organic
matter and available phosphorus, and a lower thearage amount of available nitrogen.
She transferred certain plants to her new lantdatar 2012 she still had 26 % of distributed
agroforestry plant species but only 2 % of theltolants.

In conclusion, Farmer 9 seemed interested in tbeat; she asked good questions and she
showed up from time to time for meetings, but slas wery involved with her own tasks.

5.1.2.2.11 Case Study Farmer 10

Farmer 10 was the youngest farmer participant, iapga by his family to represent the
household. His family is closely related to Far@srhousehold and both farms are located
next to each other and next to the main road waityeaccess. Farmer 10 was strongly
supported by his mother who gave the impressiarsttawanted him to be more integrated
in the work at the farm.

a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 10

The interview was done with Farmer 10 and his mothiee household consisted of four
people including the mother, father and their twoss After marrying, the sons will bring
their wives into the household, and the land welldivided into two parts.

Farm work like manure transportation, ploughing diggjing were done by the mother and
her husband. The mother cooks lunch and her hust@rié dinner. The children are re-
sponsible for adding manure and helping with segdiie mother looks mainly after the
animals and her husband also occasionally worksdmithe farm in construction work.

Farmer 10 sometimes helps in fieldwork and sometime works as a bus driver. His
brother goes to school.

Table 51: Work distribution at Farmer 10’s farm

Men Women |Children

Fodder and Wood Collection
Water Collection

Irrigation

X | X | X | X

Herd Livestock

Feeding Livestock X

Manure Transport X X

Nje|galrw|n e

Adding Manure - - X
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8. | Ploughing X X -
9. | Digging X X -
10. | Seeding - X X
11. | Potato Planting X - -
12. | Weeding - X -
13. | Terrace Construction X - -
14.| Cooking X X -
15. | Cleaning (Household) - X -

Total No. of Categories 7 11 2

One son and one daughter of the parents work abFogdre 26 shows that 80 % of the
total income was achieved by external work in 2010.

For two whole months during the year, the famikghiexternal workers to help in planting,
adding manure, ploughing and harvesting. Farmexxplained that nowadays it is getting
more and more difficult to hire external worker® #id not know the reason.

The total land size of the household, at 0.6 hamsller than the average of the other
evaluated farms.

b) Structured interview on environmental topics in2009 and 2011 with Farmer 10

In 2009 and in 2011, the family planted only fiveds of crops for harvest. Apart from
rice, the kinds of cultivated crops differed betwdigose years.

Table 52: Cultivated crops on Farmer 10’s farm in 2009 anti120

2009 2011
1. | Maize (Zea mays L.) Garlic (Allium sativum)
2. | Millet (Eleusine coracana L.) |Onion (Allium cepa)
3. | Rice (Oryza sativa L.) Rice (Oryza sativa L.)
4. | Wheat (Triticum L. spec.) Spinach / Mustard (Sinapis spec.)
5. | Strawberry (Fragaria L.) Tomato (Lycopersicon esculentum)

Most cultivated plants are used for own consumpt@nly strawberry and tomato were
cultivated exclusively for selling. Rice is growor fown consumption and selling.

Table 53: Cultivated crops in 2009 and 2011 on Farmer 10imfa

Consumption and

Consumption Market Market
Garlic (Allium sativum) Rice (Oryza sativa L.) Strawberry (Fragaria L.)
Maize (Zea mays L.) Tomato (Lycopersicon esculentum)

Millet (Eleusine coracana L.)

Onion (Allium cepa)

Rice (Oryza sativa L.)

Spinach / Mustard (Sinapis spec.)

N|jo|a|lr|lw N|F

Wheat (Triticum L. spec.)
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Tomatoes are sold in Ranipowa and all other crofisedocal market in Kaule.
In times of no harvest, the family purchases beasvegetables from the shops in Kaule.
The main expenditure with 20 % of total expense20ih0 was cereals (see Figure 27).

For use in religious celebrations, the family a@ted butterfly bush and marigold. For
medicinal purposes, balsam applo(nodica balsamina) was grown which is used against
fever.

Table 54:Plants used for religious purposes on Farmer Hoia f

Bhimsen pate |Butterfly bush |Buddleja asiatica

Sayapatri Marigold Tagetes erecta L.

The household’s soil data (see Table 74) in corapario the mean value of 12 soil samples
of farms in transition shows that his soil contdimser amounts of organic material and
total nitrogen (%) and about higher concentratioinavailable phosphorus. His soil pH is
slightly less acidic. The indicator of solil livimgpleopteran was not taken from Farmer 10’s
land because it is close to the main road wheps tnraight be disturbed by passing persons.

In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. 83 % of the distributed speaesl 14 % of all plants survived on his
farm during the evaluation time.

An overview of income and expenses data in 2016 Fsgure 23) shows that Farmer 10
had a lower income and expenses than the averdlige eight other farms. The household’s
income was higher than the expenses. A closer &ake income categories in the same
year (see Figure 25) show that 80 % of his incoras generated by external work and
about 20 % of income was generated by farm work Esgure 26).

In conclusion, compared to the other evaluated $athe household has a small piece of
land and, with 5 %, gave the same amount of lanttdasition as his neighbour and cousin
Farmer 3. The household is also comparably smalimbers of members. Identified work
categories on the farm are slightly higher tharraye and work is mainly done by Farmer
10. Only half the number of crops were cultivatechpared to other farms. External work
and work abroad is the main income source for theséhold. Plant survival is in compar-
ison to others, and next to Farmer 3’s househbédhighest. In total, one got the impression
that Farmer 10’s mother was interested to integnateson closer into the farm while he
himself seemed only semi interested. The mothengty helped in the farm work and the
close relations between Farmer 3's family and Faifés family explain certain parallels
in decisions and probably also in performance.

5.1.2.2.12 Case Study Farmer 11

The household of Farmer 11 seemed to be in strandd) guided by the women of the
household. Still, Farmer 11 and her husband wenking on the farm conjointly. The
grandmother was, in spite of her fragile healtii,istluded in farm work and looked after
her grandchildren. The grandmother participategueatly and interested in all project ac-
tivities. Farmer 11 participated in meetings andksbops though so she seemed at first
quite critical about the project but in the lateages she gradually grew more confident.
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Later on, foreign project members where even inviteparticipate in private ceremonies
of the family.

a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 11

Farmer 11 participated only in the 2011 intervieprspably due to her cautious attitude at
the project start. The household consisted of emghhbers: the grandmother, her daughter,
her son and her son in law. There were also foldreim, one younger daughter and three
grandchildren.

Men and women worked together the whole day orfaha. They did the same kind of
work. The children helped in weeding, planting é&odider cutting. During the school hol-
idays, they also looked after the goats.

Table 55: Work distribution at Farmer 11's farm

Men Women |Children

1
1
X

Fodder and Wood Collection
Irrigation

Manure Transport

Nursery

Ploughing
Digging
Cropping

X [ X | X | X | X
1

Seeding

O X N |g |~ Wb -

Planting

x
x

=
o

Potato Planting

=
=

.| Weeding

[iny
N

. | Pest Monitoring

X |IX X | X |X|X[X|X|X|[X|X]|X
x
1

=
w

Harvesting

=
s

Cooking

X [ X | X | X [ X
1

[N
(621

.| Cleaning (Household)
Total No. of Categories 12 12 3

Farmer 11's husband works sometimes outside tie ifaKaule, but the kind of work was
not specified. None of the family works abroad.

From July until September, external workers aredhfor weeding the rice plants, and from
October to November for the rice harvest.

The family has an average land size of 0.76 hia. lticated next to the main road and is
easy to access. The farmhouse is built directly teethe main road.

b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 11

In 2009, Farmer 11 did not provide data for culiddacrops. The family cultivated eight
different crops in 2011. Rice, tomato and chilk aultivated for income generation. They
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are sold in Kathmandu, Ranipowa or directly to hbmurs. Other crops are used for own
consumption. Spinach was cultivated for own condionand for selling.

Table 56: Cultivated crops on Farmer 11’s farm in 2009 antl120

2009 2011

- Bean (Vicia faba spec.)

- Spinach / Mustard (Sinapis spec.)

- Chili (Capsicum annuum)

- Cucumber (Cucumis sativus)

Pumpkin (Cucurbita pepo L.)

- Radish (Raphanus sativus)

- Rice (Oryza sativa L.)

- Soybean (Glycine max L.)

O N|o|g|r Wb =
1

- Tomato (Lycopersicon esculentum)

Table 57: Cultivated crops in 2009 and 2011 on Farmer 1Iimfa

. Consumption and
Consumption Market Market
L Bean (Vicia faba spec.) Spinach / Mustard (Sinapis spec.) | Chili (Capsicum annuum)
2. | Cucumber (Cucumis sativus) Tomato ,
(Lycopersicon esculentum)

3. | Pumpkin (Cucurbita pepo L.) Rice (Oryza sativa L.)

4. | Radish (Raphanus sativus)

5.| Soybean (Glycine max L.)

In times of no harvest, the family buys vegetalepulses like lentils at the shops. For
those times, they also preserve food like soybehres] radish and dried spinach. In 2010,
the expenditures for cereals were 32 % of the y@at’s expenses (compare Figure 27).

There is no information provided by the family abplants for religious or medicinal use.

In comparison to the mean value of 12 soil sampfaegther farms in transition (see Table
74), the soil has a slightly higher amount of oigamaterial, after Farmer 4’s soil the lowest
available nitrogen concentration of all farmerg] arlow amount of available phosphorus.
The soil with a pH of 5.8 was the most acidic dtedted farms.

As with Farmer 10, the indicator of soil living eolpteran was not taken from Farmer 11's
land because it is situated close to the main vdagte traps might have been disturbed by
passing pedestrians.

In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. 74% of the distributed specesl 17 % of all plants survived on the
farm during the evaluation time.

Figure 24 shows that in 2010, Farmer 11 had a laweerme but about the same amount of
expenses compared to the average of the eight fathras. A closer look at the income
categories in the same year (see Figure 25) sh@t/38 % of the household’s income was
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generated by selling fruit. Farm work generated®@af the total income while 18 % was
earned by external work (see Figure 26).

In conclusion, compared to other evaluated farnth@fagroforestry project, Farmer 11's
household has an average sized farm with a comiydmab portion of 5 % land assigned
for transition to agroforestry land. The family esiis slightly above average. There is a
balanced work distribution and men and women ddah®a work jointly. In addition, an
average number of plant species were cultivat@®irl. Even though the farm soils had a
very low concentration of nitrogen and a high agidn comparison to other farms, more
than the average number of plants survived. Thefaggstry plants were planted very close
to the house on land that already included sewgggkr trees and shrubs. The low nitrogen
content of the soil is quite surprising due to thexts.

The household is clearly focussing on farming nathan on income generation by external
work.

5.1.2.2.13 Case Study Farmer 12

Farmer 12 was participating regularly in all projactivities. She had a rather quiet and
reserved behaviour. She explained that her huslarkkd outside the farm on construc-
tion sites but did not bring the earned income thieohousehold. Instead, he spent bigger
amounts on his own interests. She organised amgb@asut farm work together with a
sister in law.

a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 12

Farmer 12 had two sons and one daughter in 2014 s@3ter in law also shared the house-
hold.

The women do most of the farm work, the childcare #¢ne household work. The husband
helps in pest monitoring, digging and ploughing.

Table 58: Work distribution on Farm 12

Men Women |Children

Fodder and Wood Collection -
Water Collection -

Feeding Livestock -

Irrigation -

Nursery -

Ploughing X

Digging X
Planting -

X [ X | X | X [ X | X |X|[X
1

© O N0~ W IN=

Potato Planting X

=
©

Weeding -

X
1

=
[N

. | Pest Monitoring X

=
N

. | Harvesting - X -

=
w

Cleaning (Household) - X -
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14. | Babysitting - - X

15. | Accompany Mother to Learn - -
Total No. of Categories 4 11 2

Farmer 12 and her husband help neighbours onftrens 5-6 days per month. Sometimes
the husband works as a carpenter or in construcitomincome of external work in relation
to total income in 2010 is 49 % (see Figure 25)n®&of the family members worked
abroad.

No external workers are hired to work on the faafthough neighbours help in exchange
work with weeding, sowing and cultivation practie@sund eight to nine times per month.

The household’'s land size is below average at B&bSFarmer 12 owns a second farm
further downhill from the farm. The land size waxd reported because Farmer 12 was not
sure about it.

b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 12

In 2009, the household cultivated 10 different srop the farm and, in 2011, six different
crops. Farmer 12 explained that she does cropantaifter harvesting maize, she grows
potatoes and cauliflower. She also has irrigated far rice and wheat.

Table 59: Cultivated crops in 2011 on Farm 12 in 2009 andl201

Potato (Solanum tuberosum)

Rice (Oryza sativa L.)

2009 2011
1. | Cauliflower (Brassica oleracea var. botrytis L.) | Cabbage (Brassica oleracea var. capitata.)
2.| Garlic (Allium sativum) (CBarl;ig(i)(\:lZleéleracea var. botrytis L.)
3. | Maize (Zea mays L.) Garlic (Allium sativum)
4. | Onion (Allium cepa) Pea (Pisum sativum L.)
5. | Peach (Prunus persica) Potato (Solanum tuberosum)
6. | Plum (Prunus spec.) Spinach / Mustard (Sinapis spec.)
7.
8.
9.

Strawberry (Fragaria L.)

=
©

Wheat (Triticum L. spec.)

Several plants were cultivated for own consumptod certain others only for selling.
Cauliflower is grown for both consumption and sgjli

Table 60: Cultivated crops in 2009 and 2011 on Farm 12

Consumption I\Cﬂ(;r;lfgtmption and Market
L. | Garlic (Allium sativum) Oleracea var. botryis L) | oleracon var. captata,)
2.|Maize (Zea mays L.) Pea (Pisum sativum L.)
3. | Onion (Allium cepa) Peach (Prunus persica)
4. | Potato (Solanum tuberosum) Plum (Prunus spec.)
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5. | Rice (Oryza sativa L.) Strawberry (Fragaria L.)

6. | Spinach / Mustard (Sinapis spec.)

7. | Wheat (Triticum L. spec.)

The family sells fruit at the local market in Kawded cabbage and cauliflower in Kath-
mandu.

During a period of three to four months every ydaere is no harvest. Especially during
this time, Farmer 12 buys food at the local mankétaule. Cereals are, at 28 % of the total
expenses in 2010, the biggest expenditure (seed~&)).

Farmer 12 grows rhododendr{®hododendron arboretum) for religious ceremonies. Rho-
dodendron is the national plant of Nepal. She iaravwof several other plants for use in
worshipping like Marigold Tagetes erecta L.), Amaranths Gomphrena globosa) and
ChrysanthemumGhrysantemum indicum). Farmer 12 does not grow any plants for medic-
inal use, but she knows about the use of Chir&@uertia chirayita) against coughing.

Table 61:Plants used for religious purposes on Farmer a#'s f

Lali gurans |Rhododendron |Rhododendron arboreum

The farm’s soil data (see Table 74), in comparisaihe mean value of the 12 soil samples
of farms in transition, show that the soil contdess than half the amount of organic ma-
terial and available phosphorus and an average minofuotal nitrogen. The soil pH is
slightly higher than average.

The indicator of soil living coleopteran showedttimcomparison to Farm Azonoceph-
alum, a darkling beetle, occurred in higher concerdretion Farm 12, but in lower con-
centrations compared to the other three farmsaimsttion (see Figure 19).

In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. 52 % of the distributed spe@easd 7 % of all plants survived on the farm
during the evaluation time.

Figure 24 shows that in 2010, the household hadtlen half income, but relatively high
expenses, in comparison to the average of the ettt farms. A closer look at the income
categories in the same year shows that 49 % omeceas generated by external work and
51 % was earned by farm work (see Figure 26), lvi#stock as the biggest income source,
generating 18 % (see Figure 25).

In conclusion, compared to the other evaluated gammtransition to agroforestry, the
household has a small portion of land and with &iassignment, an only slightly lower
proportion of transition to agroforestry than therage of other farms. The household is
of comparable size in terms of members with a higldilt/child ratio. Defined work cat-
egories are slightly above average. The womenemgonsible for the work on the farm,
but the husband earns about half of the househimidisne with external work. However,
he uses bigger portions of this for his own intexeSultivation of plants is below average.
Agroforestry plant survival was below average bighkr than expected considering the
low soil quality. In 2010, 20 % of the total expeasvere spent on renovation of the farm’s
roof. This is the highest percentage of investnodrdll evaluated farms. Farmer 12 ex-
plained that the roof was in very bad conditiond eain came in.
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5.1.2.2.14 Case Study Farmer 13

Farmer 13 is ethnically from another caste tharemthilagers. Her cast is Shresta, the
native caste of Kathmandu Valley. She participateglvery meeting and activity. At first,
she was very sceptical about the project but ones,tshe became more friendly, open and
relaxed. Farmer 13 had two babies at this time.Hdsband was most of the time outside
the farm. He never participated in any project\dintis. Somehow, Farmer 13 always
seemed slightly isolated of the group. It was ewally deduced that this was due to her
different cast.

a) Structured Interview on Social Topics in 2009 ath 2011 withFarmer 13
Farmer 13 and her husband had two daughters in 2011

Her husband carried out the harder work such ascerconstruction, ploughing and dig-
ging, while child caring, household maintenance emaking were the domains of Farmer
13. Other farm work was carried out together. Esenit was reported that Farmer 13’s
husband was participating in many farm activitiesnjpare Table 62) he was in most of
the time outside the farm. Farmer 13’'s husbandatsd#s every day in construction work
in the village of Kaule. The farm seemed to be rataer poor status.

Table 62: Work distribution at Farmer 13's farm

Men Women |Children

Fodder and Wood Collection
Nursery

1
1
X

Terrace Construction

Ploughing
Digging
Planting

Potato Planting

Weeding

© ® N0k~ IwiIN =
X [ X [ x| > |x|x|[x|x
x
1

Harvesting

[EnY
©

Cooking
.| Childcare
.| Cleaning (Household)

=
=

1
X [ X | X | X | X
1

[N
N

[N
w

.| Selling Harvest X - -

Total No. of Categories 9 7 1

In 2010, 99 % of the total income was achievedxigraal work (see Figure 26). None of
the family members lives or works outside of Negakernal workers are hired for planting
vegetables and manure transport for several mafthe year. More specified information
was not provided.

The farmland size, at 0.38 ha, is one of the sstatieall participants. Later it became clear
that not all land was reported and the land size iwaeality bigger.
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b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 13
In 2011, fewer crops were cultivated than in 2009.

Table 63: Cultivated crops on Farmer 13’s farm in 2009 anti120

Radish (Raphanus sativus)

2009 2011
1. |Cabbage (Brassica oleracea var. capitata.) Cabbage (Brassica oleracea var. capitata.)
2. | Cauliflower (Brassica oleracea var. botrytis L.) | Cauliflower (Brassica oleracea var. botrytis L.)
3. | Ginger (Zingiber officinale) Coriander (Coriandrum sativum L.)
4. |Maize (Zea mays L.) Garlic (Allium sativum)
5. | Peach (Prunus persica) Radish (Raphanus sativus)
6. | Plum (Prunus spec.) Spinach / Mustard (Sinapis spec.)
7.
8.

Potato (Solanum tuberosum)

In 2009 and 2011, the family cultivated differendjgs for own consumption, income gen-
eration or for both.

Table 64: Cultivated crops in 2009 and 2011 on Farmer 13imfa

Consumption and

Market Market

Consumption

Cabbage (Brassica oleracea
var. capitata.)

Cauliflower (Brassica
oleracea var. botrytis L.)

Maize (Zea mays L.) Ginger (Zingiber officinale)

Coriander (Coriandrum sativum L.) | Radish (Raphanus sativus)

Garlic (Allium sativum)

Peach (Prunus persica) Potato (Solanum tuberosum)

Plum (Prunus spec.)

Spinach / Mustard (Sinapis spec.)

Farmer 13's husband sells radish, cabbage, cauméfl@and ginger at the Kali Mati market
in Kathmandu, where they have relatives. Other tages are sold at Kaule’s market. Rice
and other vegetables for own consumption were bicaigine local market in Kaule.

Farmer 13 explained that all blossoming flowersumed for worshiping in the temple. She
grows mug-wortArtemisia indica) and naranpathnot identified for this purpose.

Table 65: Plant used for religious purposes on Farmer 13nfar

Narenpatri |- -

Titepathi Mug-wort | Artemisia indica

Soil data (see Table 74) in comparison to the nwadue of 12 soil samples of farms in
transition shows that the soil contains high amswhtorganic material and total nitrogen,
and above average amounts of available phosphbinessoil pH is slightly more acidic.

Farmer 13’s farm lies relatively near to the maad and because of the easy access for
people passing by, it was decided not to placectrisgps on her property.
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In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. 50 % of the distributed spea@sl 12 % of all plants survived on the
farm during the time of evaluation.

Figure 24 shows that in 2010, the household hadbfigthe income, but also less than half
the expenses, of the average of the eight otheasfak closer look on her income categories
in the same year (see Figure 25) shows that 99 #tcome was earned by external farm
work and only 1 % by farm work (see Figure 26).

In conclusion, compared to the other evaluated $ashthe agroforestry project, the house-
hold reported a farm size half that of the avema@gect size, and is small in the number of
its family members. The husband earns the housshimidome by external work. Farm
work is only done to a small extent. Less than ayermplants were cultivated for nutrition
and income generation. With 85 % of the househdiofal expenses, the investment in
food was very high. The results show that the hioolsks livelihood strategy is not based
on farm work. The slightly isolated situation ofrfeer 13 in the village community might
be the reason for her distressed behaviour atrtfjeqp start.

5.1.2.2.15 Case Study Farmer 14

Farmer 14 displayed an interested and open charé&tgavas one of the politically active

men in the village. He constructively participatedall project activities. Even so, he

changed the focus of his income from farming tewaly established shop selling general
goods. In Kaule there already exist many shop$dod or for mixed general goods, so
competition was high. Farmer 14’s wife also pap@ted in the project, though she was
more reserved than her husband.

a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 14

Farmer 14 and his wife had one adult son and tweger daughters that live in their
household in 2011.

Farmer 14 and his wife both worked on their farrhe working categories were strictly
divided between them. The daughters helped withwineding of plants.

Table 66: Work distribution on Farmer 14's farm

Men Women |Children

1. Fodder and Wood Collection - X

2. Feeding Livestock X

3. Ploughing X

4. Digging X

5. Seeding - X

6. Planting - X

7. Potato Planting X

8. |Weeding - X X
9. Cooking - X

10. |Cleaning (Household) - X
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11. |Looking after the Shop X - -
Total No. of Categories 5 6 1

Farmer 14 in addition works outside the farm instauinction work. Out of the total income
in 2010, 91 % was earned by the shop and by exXtemrk (see Figure 25). None of the
family members work outside of Nepal.

During three months of the year, external workeesenhired for helping in work like dig-
ging. More detailed information was not provided.

The farm size, at 0.6 ha, is smaller than the @eeréhis might be one reason for the deci-
sion to become a shop owner. The shop is includéakel farmhouse and is located directly
next to the main road. The land that was seleaettdnsition to agroforestry was located
quite far from the farm and one needed to wallkatmyut 30 minutes to reach it.

b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 14

In 2009, a total of 13 different crops were cultedh Cultivation decreased to 10 different
kinds of crops in 2011. This decline was due toriee additional work in the shop.

Table 67: Cultivated crops on Farmer 14's farm in 2009 antil20

2009 2011
1. Bean (Vicia faba spec.) Bean (Vicia faba spec.)
2. Cowpea (Vigna unguiculata) Cowpea (Vigna unguiculata)
3. Garlic (Allium sativum) Garlic (Allium sativum)
4, Ginger (Zingiber officinale) Ginger (Zingiber officinale)
5. Maize (Zea mays L.) Peach (Prunus persica)
6. Millet (Eleusine coracana L.) Rice (Oryza sativa L.)
7. Peach (Prunus persica) Soybean (Glycine max L.)
8. Plum (Prunus spec.) Spinach / Mustard (Sinapis spec.)
9. Pumpkin (Cucurbita pepo L.) Strawberry (Fragaria L.)
10. |Rice (Oryza sativa L.) Tomato (Lycopersicon esculentum)
11. |Soybean (Glycine max L.)
12. | Spinach / Mustard (Sinapis spec.)
13. | Strawberry (Fragaria L.)

Most plants were cultivated for own consumption.
Table 68: Cultivated crops in 2009 and 2011 on Farmer 14 fa

Consumption and

Consumption Market Market
. . . Tomato
1. | Cowpea (Vigna unguiculata) | Peach (Prunus persica) (Lycopersicon esculentum)
2. | Garlic (Allium sativum) Rice (Oryza sativa L.) Strawberry (Fragaria L.)
3. | Ginger (Zingiber officinale) | Spinach / Mustard (Sinapis spec.)
4. | Maize (Zea mays L.) Bean (Vicia faba spec.)
5.

Millet (Eleusine coracana L.)
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Plum (Prunus spec.)
Pumpkin (Cucurbita pepo L.)
Soybean (Glycine max L.)
Wheat (Triticum L. spec.)

© o N

Spinach was sold at the local market in Kaule, @icé peach in Ranipowa and strawberries
and tomatoes at the fruit and vegetable marketitnandu.

During three months of the year, the household vegetables and pulses like chickpea,
pea, lentil, rice and onion at the market in Kaolenrich the family’s nutrition. The main
expenses in 2010 were cereals at 32 % of totalrsgse(see Figure 27).

Plants for religious or medicinal use were noticated.

Soil data (Table 74) in comparison to the meanevalul2 soil samples of farms in transi-
tion shows that it contains the lowest amount glaoric material of all farms, lower total
nitrogen and about 1.6 times of available phosphorhe soil pH is slightly more acidic.
Farmer 14’s data on soil living coleopteran wasindiuded, because traps were disturbed
and in some cases destroyed.

In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. 64 % of the distributed spea@sl 10 % of all plants survived on the
farm during the time of evaluation.

Figure 24 shows that in 2010, the household hadtehincome but only slightly higher
expenses than the average of the other eight fakroser look at the income categories
in the same year (see Figure 25) show that 91 #cofme was generated by external work
including the shop. Farm work contributed 9 % te ithcome (see Figure 26).

In conclusion, compared to the other evaluated $ashthe agroforestry project, the house-
hold had a small portion of land, whereof slighgs than the average was assigned to
agroforestry. The family size is smaller than agerd=arm work categories were also less
than average though they were divided equally betmwraen and women. Even though a
new shop was opened that surely bound up moreaidesnergy, still an average number
of plants for own consumption and income generatvene cultivated. Plant survival of
distributed agroforestry plants was higher tharraye, but individual plant survival was
lower. A high proportion of the household’s expéuadt was spent on food. After Farmer
13’s household, Farmer 14 had the clearest focusamme generation from work outside
the farm.

5.1.2.2.16 Case Study Farmer 15

Farmer 15 is one of the most educated women in&k&lie is a school teacher. Addition-
ally, she was participating in a further educatiofinances and management in Ranipowa.
As her father was already quite old, and mother diad unexpectedly, she had to look
after most of the farm, next to her job as a teaahd her additional education.

a) Structured Interview on Social Topics in 2009 ath 2011 with Farmer 15

In 2011, the household consisted of Farmer 15 @&nddther. Due to the father’'s age, he
could not participate fully in the fieldwork andrager 15 did most work.
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Table 69: Work distribution at Farmer 15's farm

Men Women

Fodder and Wood Collection -

Feeding Livestock

Irrigation

Ploughing

1
X | X | X | X

Potato Planting

Weeding

x

Pest Monitoring

Herding Livestock

© o N0~ wWIN -

Cooking

=
©

Cleaning (Household) - X

=
=

Looking after the House X -

Total No. of Categories 5 8

Farmer 15 worked from Sunday to Friday, betweearh@o 4 pm, as a teacher in Kaule’s
primary school. From 4 pm to 6 pm she worked onfaen. The father looked after the
household and animals and helped to a certain exiéme farm work. No family members
worked outside of Nepal.

External workers were hired for seeding, weedirgyvésting, manure application and

ploughing. Data for number of workers and time ioihly were not provided.

b) Structured Interview on Environmental Topics in 2009 and 2011 with Farmer 15

The number of cultivated plants declined from 18csgs in 2009 to four species in 2011.

Table 70: Cultivated crops on Farmer 15’s farm in 2009 anti120

2009

2011

Apricot (Prunus armeniaca)

Garlic (Allium sativum)

Garlic (Allium sativum)

Onion (Allium cepa)

Ginger (Zingiber officinale)

Potato (Solanum tuberosum)

Maize (Zea mays L.)

Spinach / Mustard Leaves (Sinapis spec.)

Millet (Eleusine coracana L.)

Onion (Allium cepa)

Peach (Prunus persica )

Plum (Prunus spec.)

Ol o Nl g~ w N E

Rice (Oryza sativa L.)

=
©

Wheat (Triticum L. spec.)

Only rice was cultivated for selling at the locahnket in Kaule, while everything else was
cultivated for own consumption.
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Table 71: Cultivated crops in 2009 and 2011 on Farmer 15 fa

Consumption Market

Apricot (Prunus armeniaca) | Rice (Oryza sativa L.)

Garlic (Allium sativum)

Ginger (Zingiber officinale)

Maize (Zea mays L.)

Millet (Eleusine coracana L.)

Onion (Allium cepa)

Peach (Prunus persica )

Plum (Prunus spec.)

© XN |~ |wiN|E

Wheat (Triticum L. spec.)

In months with no harvest, Farmer 15 bought vedetabdried pulses in Kaule.

She cultivated roses for worshipping in the tem§8lee is aware of Godawaftirysante-
mum indicum) and Sayapatriliagetes erecta) as other plants used for religious ceremonies.
There are no medicinal plants grown on farm, butrféa 15 knows about the antiseptic
effects of TithephatiArtemisia indica) and the medicinal use of Chirait8afertia chi-
rayita) and Asuro Justicia adhatoda).

Table 72:Plants used for religious purposes grown on Fafherland

Gulaph |Rose |Rosa alba

The farms soil data (see Table 74) in comparisahéomean value of 12 soil samples of
the farms in transition show that the soil containsaverage amount of organic material,
slightly less total nitrogen and less than halfah@unt of available phosphorus. The avail-
able phosphorus value is the lowest of all farméne soil pH is slightly more acidic.

The indicator of soil living coleopteran was nosessed because Farmer 15’'s farm is lo-
cated next to the road so that disturbance of toggsassers-by was likely.

In 2009 and 2010, a total of 31 different kindsptdnts (see Table 79) were distributed
within the project. 75 % of the distributed specsl 30 % of all plants survived on her
farm during the time of evaluation.

Due to the workload, Farmer 15 was not able to ideindicator data like income or ex-
penses.

In conclusion, compared to other farms that wergansition to agroforestry, the house-

hold’s land was smaller than average, and withmapayably small percentage assigned for
transformation. The household was in terms of mesthe smallest of all participants and

the only one without any children. Defined workezgiries on the farm was lower than

average, and most work outside the farm was dorteabyer 15 even though she also had
external work. Due to the sudden death of her niadhe the corresponding increase of
workload on Farmer 15, a decreasing number of plaetre cultivated and most of them

were used for own nutrition. Farmer 15 was defipite exceptional circumstances shortly

after the project started but she tried to compty all tasks.
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5.2 Indicators

The goal of collecting indicator data was to monttee impact of the agroforestry project
on a farmer’s situation over time. For this reasmveral indicators were defined and data
was collected at the project start and, dependmghe indicator, again after two years
(2011) or three years (2012). The indicators wekecsed from interdisciplinary categories
to create a wider angle of observation and to nreasn impact or a development on dif-
ferent sectors. Indicators were divided into twamdisciplines: a) ecological indicators,
and b) socio-economic indicators. While indicatatadwas being collected and analysed,
it became clear that it was extremely difficultdaollect complete data sets over time and
for the full number of participating farms. This svdue to disturbances that occurred be-
cause of social, political or environmental reaséisally, it became obvious that the in-
dicator data cannot be used to show developmenmttone, like originally planned. Still,
this data provides valuable background informatesupport interviews and case studies,
and helps to understand the situation of farmedstla@ environment in Kaule.

5.2.1 Ecological Indicators

5.2.1.1 Soils

The collection of soil data on certain selectedkaites was chosen as an indicator to com-
pare the soil of Farm A (agroforestry) to the sofisarms that finally really went in tran-
sition (12 farms) and to look into the project’$eets on soil quality. Samples were taken
in 2009 and in 2011. Probes of 2011 were stolethein transportation to the laboratory,
and therefore, only soil data from 2009 was evaldlaind hence changes of soil quality
over time could not be determined.

In an interview in 2010, the farmers stated thatillg di-ammonium phosphate (DAP) and
urea are applied as mineral fertilizers. Apart ftbis, compost is also used before seedlings
are planted. Farmer A declared in the same intertiat he solely uses compost as ferti-
lizer and no mineral fertilizer for his vegetables.

In 2009, a soil profile was done in Kaule in cobtbadtion with Assistant Professor Rajan
Ghimire from the soil science laboratory of TribAavUniversity in Rampur. The soil pro-
file revealed a very shallow soil with weakly deyatd horizons. Especially the A-horizon
was not strongly differentiated which may hint eiston processes (Figure ¥6)

2 An A horizon is a mineral horizon. This horizon always forms at the surface and is often referred to
as topsoil. Natural events, such as flooding, volcanic eruptions, landslides, and dust deposition can
bury an A horizon so that it is no longer found at the surface.

A B horizon is typically a mineral subsurface horizon and is a zone of accumulation, called illuviation.
Materials that commonly accumulate are clay, soluble salts, and/or iron. Minerals in the B horizon
maybe undergoing transformations such as chemical alteration of clay structure. In human modified
landscapes, processes such as erosion can sometimes strip away overlying horizons and leave a B
horizon at the surface. Such erosion is common in sloping, agricultural landscapes.

A C horizon consists of parent material, such as glacial till or lake sediments that have little to no
alteration due to the soil forming processes.
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Table 73: Soil character of Kaule, Nuwakot District

Physiographic Region:

Middle Mountain

Soil Order: Inceptisols
Suborder: Ochrepts
Great Group: Dystrochrepts

Terrace Type:

High Terrace

Table 74:Soil measurement results of project farms in 2009

Participant [Texture | pH | SOM % | Corg (%) | Nt % (k';r?;) (kF;‘;ﬁg) (m;ig“_l)
Farm 2 SL 54 | 2.79 1.62 | 0.014 | 383.93 | 168.93 56.31
Farm 3 SL 51 | 1.74 1.01 | 0.028 | 401.81 | 176.80 58.93
Farm 4 SL 5.2 1.6 0.93 | 0.007 | 280.8 | 123.55 41.18
Farm 5 SL 49 | 1.4 0.82 | 0.021 | 281.6 | 123.90 41.30
Farm 8 SL 51 | 0.98 0.57 | 0.014 | 358.02 | 157.53 52.51
Farm 9 SL 54 | 227 1.32 | 0.035 | 487.57 | 214.53 71.51
Farm 10 SL 53 | 1.48 0.86 | 0.014 | 501.04 | 220.46 73.49
Farm 11 SL 5.8 1.7 0.99 | 0.007 | 323.77 | 142.46 47.49
Farm 12 SL 5 0.75 0.43 | 0.018 | 172,51 | 75.90 25.30
Farm 13 SL 5 2.29 1.33 | 0.035 | 393.3 | 173.05 57.68
Farm 14 SL 51 | 0.59 0.35 | 0.014 | 580.93 | 255.61 85.20
Farm 15 SL 51 | 1.61 0.94 | 0.014 | 145.21 | 63.89 21.30
Mean Value | SL 5.2 1.6 0.93 | 0.018 | 359.21 | 158.05 52.68
Farm A (AF) | SL 54 | 3.17 1.84 | 0.063 | 688.86 | 303.10 | 101.03

Source: Assist. Prof. Rajan Ghimire, Soil Science Laboratory of the Tribhuvan University at Rampur
Campus, Nepal.

The soil analysis results were compared agairettragrchart of the “Soil Science Division”
of the Nepal Agriculture Research Council in Talte

Table 75 Soil property rating chart

Status of Soil Parameters
Total N Available P,0s .
SOM % kg/ha Soil pH
Low <15 <0.07 <30 < 6.0 (acidic)
Medium 15-3.0 |0.07-0.15 30-55 6.0 - 7.5 (neutral)
High >3.0 >0.15 >55 > 7.5 (alkaline)

Source: Soil Science Division, Nepal Agriculture Research Council, Khumaltar, Nepal.

In 2009, among the twelve transition farms and FAtrfive were low, seven farms were
medium and Farm A was high in organic matter. Athi soils including Farm A were low
in total nitrogen, indicating a major limitation éoop production in the area. All soils were
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lower than pH 6 and hence acidic. Correlated tdatvepH is a high concentration of plant
available phosphorus for all soils.

Table 76: Solil property ratings for Kaule soil samples

Participant ~ |Texture | pH S;)M '\gzt (kZir?;)
Farm 2 SL acidic | medium Low high
Farm 3 SL acidic | medium Low high
Farm 4 SL acidic | medium Low high
Farm 5 SL acidic low Low high
Farm 8 SL acidic low Low high
Farm 9 SL acidic | medium Low high
Farm 10 SL acidic low Low high
Farm 11 SL acidic | medium Low high
Farm 12 SL acidic low low high
Farm 13 SL acidic | medium low high
Farm 14 SL acidic low low high
Farm 15 SL acidic | medium low high
Farm A (AF) SL acidic high low high

Pavailof Farm A as well as SOM nearly doubled the meduevaf the twelve other farms;
Nt Of Farm A was more than three times higher thamtbkan value of the transition farms
as can be seenin Table 74.

Altogether, in comparison to the other farmersi,dbie agroforestry farm (Farm A) is in
better condition for measured factors. Still, tldssof all farms in Kaule are in a poor
status, especially in terms of total nitrogen. HErdganent of nitrogen content should also
increase harvest yield. Arrangements to lower theity of soils could further enhance soil
guality. Although a high concentration of phosplsomight be connected to acidic soils, it
usually does not harm plants. A direct connectietwieen soil status per farm and plant
survival per farm was not found.

5.2.1.2 Insects

Solil living insects were chosen as an indicatohihe intention of drawing conclusions on
the ecosystem status, because soil and flora assvibra and fauna are closely related.

Ground beetles are affected by agriculture dueiasanagement, but the assemblages of
coleopteran in general are not connected to cectap types (lRomp 1999). Still, crop
shifts can alter coleopteran dominance. Dominarare lwe connected to crop specific
rhythms of cultivation, crop phenology and changlesiicroclimate.

The idea was to investigate if the applied farrmmgthod (either agroforestry, transition to

agroforestry or common farming) might influence #pmpearance of coleopteran species.
Kaule seemed to be suitable for such investigatianshe nearby-located national park
provides a source of insects for re-colonisation.
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Between autumn 2008 and spring 2011, insect tiagudbér traps) were placed to collect
soil living insects with the goal of comparing theantity of species and appearances of
coleopteran at the agroforestry farm, on sevendamtransition to agroforestry and on
one conventional farm. Per farm, three traps wkxesgl at large intervals. Due to festivals,
unforeseen national strikdsahda) and weather conditions, it was difficult to callénsects

at the exact same period of time in different yegoscompare the appearance of soil living
coleopteran over several years, it is extremelyontgmt to compare data of the same date
per year, because of their precise lifecycle. Eslart time delays can change the result. In
addition, the insect traps appeared to be of hidgrest to other people, and were often
disturbed or even destroyed. In the end, indicd&da was better used as an overview of
coleopteran in Kaule, and to a weak extent forcttraparison of the occurrence of beetles
on different farms.

The following table shows that between 2009 andl2@4 different species of coleopteran
were collected.

Table 77:Ground livingcoleopteran in Kaule between autumn 2008 and s@2ig

No |Family Sub Family (Genus Species
1. | Anthicidae spl
2.| Carabidae spl
3.| Carabidae sp2
4. | Carabidae sp3
5.| Carabidae sp4 Bembidion spl
6. | Carabidae sp5 Bradycellus spl
7.| Carabidae sp6 Drypta spl
8. | Carabidae sp7 Claenius sp1
9. | Carabidae sp8 Dyschirius spl
10. | Carabidae sp9 Harpalinae spl
11. | Cerylonidae spl
12.| Chrysomelidae Larve
13. | Chrysomelidae spl
14.| Chrysomelidae sp2 Alticinae spl
15. | Chrysomelidae sp3 Alticinae sp2 Altica spl
16. | Chrysomelidae sp4 Galerucinae spl
17.| Chrysomelidae sp5 Phyllotreta spl
18. | Cicindelyde spl
19. | Coccinellidae spl
20. | Coccinellidae sp2 Coccinella spl septempunctata
21. | Coccinellidae sp3 Coccinella sp2
22.| Coccinellidae sp4 Lithophilus spl
23.| Coccinellidae sp5 Scymnus spl
24.| Cryptophagidae spl
25. | Curculionidae spl
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26.

Curculionidae sp2

27.

Dermestidae spl

Attagenus spl

28.

Elateridae spl

29.

Elateridae sp2

Zorochrus spl

30.

Georissidae spl

31.

Histeridae spl

32.

Histeridae sp2

Onthophilus spl

33.

Hydrophilidae spl

34.

Lampyridae spl

35.

Lathridiidae spl

36.

Leiodidae spl

Agathidium spl

37.

Limnichidae spl

38.

Lycidae Larve

39.

Lycidae spl

40.

Malachiidae spl

41.

Nitidulidae sp1

42.

Pselaphidae spl

43.

Scaphidiidae spl

44,

Scarabeidae Larve

45,

Scarabaeidae Larve

Melolonthinae

46.

Scarabaeidae spl

Anomalinae spl

Anomala spl

47.

Scarabaeidae sp2

Aphodinae spl

Aphodius spl

48.

Scarabeidae sp3

Coprinae spl

Onthophagus spl

49.

Scarabaeidae sp4

Melolonthinae spl

50.

Scarabaeidae sp5

Melolonthinae sp2

51.

Scarabaeidae sp6

Sericinae spl

52.

Scydmaenidae spl

53.

Silphidae Larve

Silpha

54.

Silphidae sp1

55.

Staphylinidae Larve

56.

Staphylinidae sp1

57.

Staphylinidae sp2

58.

Staphylinidae sp3

59.

Staphylinidae sp4

60.

Staphylinidae sp5

61.

Staphylinidae sp6

62.

Staphylinidae sp7

63.

Staphylinidae sp8

Oxytelinae spl

64.

Staphylinidae sp9

Ocypus spl

65.

Staphylinidae sp10

Philonthus sp1
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66. | Staphylinidae sp11 Stenus spl

67.| Tenebrionidae spl

68. | Tenebrionidae sp2 Caedius spl

69. | Tenebrionidae sp3 Gonocephalum spl

70. | Tenebrionidae sp4 Gonocephalum sp2

71.| Tenebrionidae sp5 Gonocephalum sp3 | bilineatum
72.| Tenebrionidae sp6 Indenicmosoma spl

73.| Tenebrionidae sp7 Luprops spl yunnanus
74.| Tenebrionidae sp8 Pseudethas spl

The table is filled out as far as it was possible¢termine the family, subfamily, genus
and if possible the species. The most abundanteb&hily collected in Kaule was the
Staphylinidae (rove beetle) with 11 species. Sthpiokae are, with over 47.000 species,
the largest family of beetles. They are usuallydpters of insects and other invertebrates.
Carabidae (ground beetle) was the second most ahufamily with nine collected spe-
cies. They are also a very large family worldwidéwmore than 40.000 species. They are
predators and hunt insects and other invertebragesbrionidae (darkling beetle) was the
third most frequent family with eight collected sps. Worldwide there exists more than
20.000 species. The darkling beetle is an omnivore.

The darkling beetle Tenebrionidae of the ge@asocephalum can be used as an indicator
for ecosystem habitat conditions as its presendieates a disturbed habitat when occur-
ring in high numbers. Therefor&pnocephalumis compared in Figure 19 for several farms.
Scarabaeidae (scarab beetle) is a family that eesented with six species in Kaule.
Worldwide over 30.000 species belong to this familyey are also omnivores. Chrysome-
lidae (leaf beetle) and Coccinellidae (ladybirdtl®eare two families of which five species

were collected in Kaule. There exists worldwide entbran 35.000 species of Chrysomeli-
dae, and more than 5.000 species of Coccinelli@aeysomelidae feed on plant tissue.
Coccinellidae are predators of other insects aaesgpecially known for feeding on aphids
and scale insects. It is not surprising that bedtiem families with such high frequency

occur in larger numbers.

Table 78 shows the number of coleopteran specietnvim farms in transition, between
2008 and 2011, in comparison to agroforestry amyeotional land. Data from Farm 12
and Farm 2 can only be seen as transition land &otmmn 2009 on, because the project
started in spring 2009. Before autumn 2009, thasas counted as conventional land. The
highest number of different species occurred inngp2011 on Farm A and the lowest
number, with four species, on Farm 2 before traorsin 2008. A clear distinction between
occurrence patterns is not possible between tiferdift farm types.

Table 78:Number of different coleopteran species on diffetand types

2008 2009 2010 2011

autumn | spring | autumn | spring | autumn | spring
Farm A (Agroforestry) 6 7 13 7 9 17
Farm 2 (Transition) 4 12 8 6 6 9
Farm 12 (Transition) 9 9 8 9 5 9
Conventional Farm 8 13 12 11 8 10
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Even though the comparison of all collected spedigsiot show distinction or difference
related to different land types, the comparisoa single species, here the darkling beetle
Tenebrionidae Gonocephalum, does show differences when farm types are cordpare

Figure 19: Quantity ofTenebrionidae Gonocephalum on different land types
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Figure 19 illustrates thatenebrionidae Gonocephalum appears in high number during au-
tumn collections. The number of individuals is @ameentional farmland and on transition
farmland in autumn 2009, 100 percent higher arauinmn 2010, two to five times higher
than on agroforestry land.

In October 2009, there was no darkling beetle imFA traps. The trap of Farm 7 in 2010
and the Farm 5 trap of 2009 were both destroyemhfoone data set is available for both
farms.

In conclusion, although insufficient data sets waarailable to give a supported statement,
still a tendency can be seen, when Farm A is coeaptr other farms. IGonocephalum,
really can serve as an indicator for disturbed ta#biand if a high number of individuals
indicates a disturbed habitdlhe ecosystem status of Farm A appeared to bebittar
status than the other tested farms.

5.2.1.3 Plants

Plant survival was chosen as an indicator becdwsasi directly connected to the primary
outcome of the agroforestry project. In spring 200@ project farmers received a three-
week intensive training by NAF (Nepal Agroforeskigundation) on agroforestry farming

with a focus on plant treatment and their strudtpl@cement in fields. In addition, theoret-

ical and practical training on nursery and see@amation was provided.
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During and after the agroforestry training in sgrig009, 26 different plant species were
distributed to participating farms in the form @esllings or slightly bigger plants. Addi-

tional seeds were provided to be seeded in nevigbkshed nurseries. The distributed
plants were planted on the farm’s land assignedrémisition to agroforestry. In 2010, an-
other five different fruit trees were distributeéu total 12 different kind of seeds, 6 different
kinds of seedlings and 13 kind of plants were iigted to each household of the project.

Table 79: Distributed plants and seeds in 2009 and 2010 ui&ka

4 Nepali English Scientific Name Use Area No. of Dls_tnbu-
Name Name Plants tion
I. | Non Timber Forest Products (NTFPS) per family
1. | Amriso Broom Thys_,anolena broom corner 5 Mar. 2009
Grass maxima edge
2 Lemon Lemon C_ymbopogon tea, spice | riser 10 Mar. 2009
Grass Grass citratus cash crop | slope
3. | Tejpata Cinnamon | Cinnamomum spice corner 2 Mar. 2009
Leaf tamala
4. | Timbur Nepal Zanthoxylum spice corner 1 Mar. 2009
Pepper armatum medicine
. | Fodder Plants
5. | Bakaino China-Berry | Melia azederach fuel W(.)Od edge seed Apr. 2009
pesticide
Glycine fodder edge
6. | Bhatmase | Soya Bean max (L.) Merr. green fiser seed Mar. 2009
e White Leucaena fuel wood | edge
/.| Epil Epi Leadtree leucocephala fodder riser seed Mar. 2009
Not . . hedge-row
8. | Mendola available Tephrosia candida nitrogen edge seed May 2009
. Giant ; : livestock | edge
9. | Nimaro Indian Fig Ficus auriculata fodder fiser seed May 2009
Rai Nepal . . fuel wood
10. Khanayo |Fodder Fig Ficus semicordata fodder corner seed Mar. 2009
o Women’s . erosion edge
11. | Siris Tongue Albizia lebbeck resistant | corner seed Mar. 2009
. Butterfly - fuel wood | edge
12. | Tanki Tree Bauhinia purpurea fodder fiser seed Apr. 2009
. livestock | edge
13.|Badame |Peanut Arachis hypogaea fodder fiser seed May 2009
Melinies S livestock | edge
14.| Molasses Grass Melinis minutifolia fodder fiser seed May 2009
Napier Pennisetum livestock | edge
15.1NB21 Grass purpureum fodder riser seed May 2009
l1l. | Vegetables
16. | Farshi Pumpkin Curcurbita pepo vegetable | plain seed Mar. 2009
17.| Kankro Cucumber | Cucumis sativus vegetable | plain seed Mar. 2009
18. | Khursani | Chilli Capsicum annuum | vegetable | plain seed Mar. 2009
19. | Kurilo Garden ) Asparagus vegetable | . 60 July 2009
Asparagus | officinalis cash crop
20. | Rahari Pigeon Pea | Cajanus cajan v?ggéa;k;le edge seed May 2009
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21. | Simi Lablab Dolichos lablab vegetable | plain seed Mar. 2009
22.| Tamatar | Tomato Lycopersicon vegetable | plain seed Mar. 2009
esculentum
IV. | Fruit Trees
23. | Amba Guava Psidium gaujava fruit plain 2 July 2009
24. | Anar Pome- Punica granatum fruit plain 2 Aug. 2010
granate
25. | Avocardo | Avocardo Persea americana fruit plain 5 Aug. 2010
26. | Kaagati Lime Citrus aurantifolia _frmt plain 5 July 2009
pickles
27. | Kera Banana Musa paradisiaca fruit plain 1 May 2009
28. | Kubi Kiwi Actinidia deliciosa fruit plain 3 Aug. 2010
cash crop
29. | Lapsi Nepal Choerospondias fruit | lain | seed | Mar. 2009
Hog Plum | axillaris pickles
30. | Litchi Lychee Litchi chinensis fruit plain 2 Aug. 2010
31. | Nibuwa Lemon Citrus limon _frmt plain 2 Aug. 2010
pickles

Table 79 shows which kinds of seeds or plants westeibuted. Non-timber-forest-prod-
ucts (NTFPs) are useful non-wood substances orrialstéhat can be obtained from for-
ests. They include different components like niogsries, mushrooms, oils, foliage, medic-
inal plants, and forage. Their usual use is foome generation. In this case, they were
intended for medicinal use, tea or for brooms. Lem@ss was also planned as a cash crop.
NTFPs were planted at edges, corners, risers peslo

Fodder plants included several grasses, herbs)shnd trees that primarily provided fod-
der for livestock. Additionally they can be usedieswood, for countering pests, or were
planted as hedge rows to stop erosion. Emphasisplaasd on fodder plants to enable
farmers to cultivate livestock fodder on their oland. This would save considerable time
because plants did not need to be collected o tzthds and fodder available on the farm
would protect vegetation in the surrounding comrtyulsind because farmers do not need
to cut plants for fodder outside their land. Fodalants were planted at the edges, corners
and rises on the farm.

Different kinds of vegetables were mainly distridifor personal consumption. Only as-
paragus was introduced as an intended cash cra&pe Tha market especially for organi-
cally grown asparagus in Kathmandu tourist restatarand for medicinal use as the so-
called “golden asparagus”. Different merchants meed the use of “golden asparagus”
but the exact use was never investigated. Vegetaidee planted on plain fields.

Most of the fruit trees were distributed in 201i0whs possible to buy them of the Forest
District in Trisuli. Fruits were intended for owomrsumption or for selling. Especially kiwi
(Actinidia deliciosa) was provided as a cash crop. Farmers also uisetimproduce pickles
that are a side dish for their meals. All fruitesewere planted on plain fields.

106



From autumn 2009 until spring 2012, plant monitgrimas carried out on participating
farms to monitor the quantity of plants and plggaes that survived. This monitoring data
was used to create indicator data.

Figure 20: Number of total and percentage of deceased cudtivaliant species
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Figure 20 shows that the number of cultivated pépeicies was already quite diverse at the
project start among the different farni$is was because a large number of plants were
distributed as seeds (compare Table 79) and getionnaf seeds as well as survival of
seedlings in the nursery determined the availalaletmumber per farm at the project start.
The number of cultivated species in 2012, and éregntage of plant species that survived,
was taken as success indicators during the cod@itbe dirst project phase.

Figure 21: Number of individual plants and percentage of phanttality (2009 to 2012)
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Figure 20 and Figure 21 illustrate that many psp#cies and individual plants died on all
farms in transition. The agroforestry farm was ableave more than 50 % of planted and
raised plants. Still 12 % of all plant species died

The following table gives an overview of farms gretformance in terms of species and

plant survival.

Table 80: Survival percentage of total plant species andviddal plants

Species survival % Plant survival %
Farm A (AF) 88 67
Farm 3 88 25
Farm 10 83 14
Farm 15 75 30
Farm 2 74 25
Farm 11 74 17
Farm 5 70 15
Farm 4 65 7
Farm 14 64 10
Farm 12 52 7
Farm 13 50 12
Farm 8 45 8
Farm 6 43 12
Farm 9 26 2
Farm 1 0 0
Farm 7 0 0

Because the number of survived plant species atglidual plants were so diverse on
different farms, it was difficult to compare therfpemance of farms due to plant survival.
Hence, it was decided that for the plant indicatally the number of plants that were dis-
tributed are used and not plants that were cuétvaut of seeds. This indicator was then
the one with the most complete data rows in terfygedod of time as well as number of
included farms. This data is used in Chapter 5a8alin Table 85 to form different groups

of plant survival performance.

Figure 22 shows the percentage of plant survivakbfgelection of 13 plant species that
were distributed in number of plants on the AF fantncomparison to the average of the
other project farms. These plants include selelfEEPS, vegetables and fruit trees.
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Figure 22: Survivalpercentage of 13 selected plant species in 2010

The average value that is compared to the AF farly iocludes the data of 13 farms.
Farmer 7’s and Farmer 1's data are not includedume one of them left the project before

mmm Farm A (AF) = Average

plant distribution, and the other did not plantrthen their own land.

To understand the reasons why the number of mastphnd species diminished, some
households were individually interviewed. In mam@mges they answered that they did not
know the reason why the plants died. Table 81 slamwsverview with more detailed rea-

sons given by farmers on individual plant species.

Table 81:Farmer opinions about reasons for plant diminution

I.[NTFP
1. | Broom Grass Thys_anolena (00 drought | unknown
maxima shady
2.| Lemon Grass C_ymbopogon stolen un- did not mouse | weeded
citratus known grow
3 Cinnamon Leaf | Cinnamomum unknown ro_ots only got | trodden
tamala died one down
Zanthoxylum roots
4. | Nepal Pepper armatum red ants | stolen died drought
Il. | Fodder Plants
5. | Chinaberry Melia azederach did not insects
sprout
6.| Soya Bean Glycine max_ (L.) was cut
Merr.
7 White Leucaena was cut
"I Lead Tree leucocephala
8 |- Teph_r03|a pest few red ants | children did not
candida attack | sprouts sprout
9. Gla_nt . Ficus auriculata unknown few did not drought | died
Indian Fig sprout | sprout
10 Nepal . Ficus semicordata few did not weed
Fodder Fig sprouts | sprout cover
11 | Women's Albizia lebbeck red ants | 41d not drought |was cut| , 4"
Tongue Tree sprout known
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12 | Butterfly Tree Bauhinia purpurea | was cut few
sprouts
Ill. | Vegetables
13 Garden ASP‘T’“aQ“S unknown
Asparagus officinalis
14 | Pigeon Pea Cajanus cajan did not few forgot to
sprout | sprouts seed
IV.| Grasses
15 | Peanut Arachis hypogaea did not
ypog sprout
16 | Melinies Grass | Melinis minutifolia did not few unknown
sprout | sprouts
17 | Napier Grass Pennisetum careless un-
purpureum known
V. | Fruit Trees
18 | Guava Psidium gaujava | livestock
19 | Pomegranate Punica granatum d'd.nOt. stolen
receive it
20 | Avocado Persea americana | red ants | stolen | unknown |weeded
21| Lime Citrus aurantifolia | ploughed trgdden
own
22| Banana Musa paradisiaca plle;r;';ed
23| Kiwi Actinidia deliciosa | drought
24 Nepali Chero_spondlas red ants died in ploughed
Hog Plum axillaris nursery
25| Lychee Litchi chinensis livestock | stolen
26 | Lemon Citrus limon drought

The table shows the main reasons given by farneengl&nt diminution. One early reason
was that seeds did not germinate, or only germihiatéow numbers in the nurseries. Pests
also diminished the number of plants and specgewedl as grazing livestock from own or
neighbouring farms. During the dry months, a latkvater for watering was a limiting
factor. In some cases, children or neighbours kestly cut plants for livestock fodder, or
confused the plant with weeds and weeded them. $damés were victims of ploughing
or just trodden on. Certain plants of higher valugge stolen from the fields.

In conclusion, on Farm A the plant survival wasadkg higher than on other farms. This
could be because of a better soil and ecosystemmsstacomparison to other farms that
provided a better starting position for seedlinggddition, it might be possible that Farmer
A is a more experienced farmer due to the diveun#tevation he is practicing.

Plants were at the project start in 2009 distriduéthout charging any fees. Later on it
became clear that a free plant did not have theesatue as a plant had has a price. From
2010 onwards, farmers had to contribute with soopees when new plants were pur-
chased.

5.2.2 Social and Economic Indicators

Next to indicators on farming and the environmeata on the social and economic sectors
were also collected to be used as indicators. Thvese meant to provide information on
the living circumstances of farmers and the possthianges due to project activities.
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5.2.2.1 Income / Expenses

The collected data is of value in order to undegtaow farms generate income and what
their main expenditures are. This information wiltely be valuable for future project plan-
ning because it might explain the motivation ofriar behaviour and decisions.

Reasons for fragmentary data sets were, on onethiléact that participants needed time
to build up trust with the project and its researshbefore they would share a deeper and
more holistic view of their financial data. Anotheason was that farmers were not used
to recording data. It needed some training untibrds were usable. Some households later
reported that they carried on data collection &fierproject was completed, recording in-
come and expenses data for themselves becaudetmehit useful for their own household
planning.

Between 2009 and 2011, information on income ameeses were collected from Farm A
(agroforestry) and other farms in transition on-aveekly basis. Out of all collected data,
eight transition households delivered usable data flune 2009 until spring 2011.

Figure 23 shows income data and expenses for FaitmcaAmparison to the average of
eight households in transition during a period 2h2onths.

Figure 23: Comparison of average income and expenses of @ifféarms over time

€
300
250 T
-~
200
150
100
i NEIn
N |
S5 282823888 c58cs52288888¢8¢¢s
S 2 E 2 € g 2 2 8< 7?22 g 22 8<
29028%_02 29028%_02
= ©C 3 g = P = ©C 3 g = P
A Z 0 A Z 0
2009 2010 2011
mmm AverageTransition Farms Income Agroforestry Farm (Farm A) Income
— AverageTransition Farms Expences — Agroforestry Farm (Farm A) Expences

Out of the 22 recorded months, Farm A’s income lwglser than the average of other farms
during 13 months, lower during eight months andstn@e for one month. The most distinct
peak of Farm A’s income was in March 2010 with Z2Where the household sold a large
amount of pollard wood. In addition, the peaks iayMAugust and December 2010 show
income generated by selling wood. The peak in Qutdisplays salary and advanced salary
for external work.
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Figure 24: Income and expenses of the agroforestry farm amer déarms in 2010
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In August 2010, Farm A had lower income because lofss of cauliflower and cabbage
harvest. In October 2010, a bigger amount of exgemsas spent for new cloth, meat and
other shopping goods due to Dashain, the most irmpbfestival in Nepal (08 — 22of
October).

In total, Farm A generated more than double therimein 2010 compared to the average
of the other eight transition farms as Figure Asstlates. Even so, the income of farmers
in transition also differed quite significantly.

Farm A expenses in 2010 were nearby double asdsdghe average of the nine transition
farms.

Reasons for the high expenses of Farm A were pagnie@ cooperative saving scheme,
loans to other people, expenses for constructictenmass for farm development and pay-
ments for seasonal field workers.

Figure 24 shows that only Farm A and two other &ammtransition (Farm 3 and Farm 10)

had a positive balance in 2010. All other househdldd higher expenses than income,
according to their stated data. The displayed alataincludes taking loans in income data,
and given loans in expenses.

The following diagrams in Figure 25 display theecpries of income per household in
percentage of the total income.
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Figure 25: Percentage of income in different categories in0204r household
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= Spices

= Other

= Vegetables
= Fruits

= Livestock

< = Fruits
= External Work

Farm 12 Farm 13

= Livestock
= Cereals
= External Work

Farm 14

= External Work

The major income sources for Farm A in 2010 weteral work with 45 %, sale of wood
with 36 %, and sale of vegetables and fruits wizl#d The mean income sources for other
farms in the same year need to be distinguishetdsest farms that have their main income
source by farm work or farms that generate theinnmcome by external work.

For farms where farm work is the main income souuseially fruit and vegetable sales
rank first. Fruits with high-income value are sthasries. In one exceptional case, a farm’s
biggest financial income was a loan. Dairy prodwetse only of higher relevance at one
farm. Cereals and livestock production are in ales of less importance. In one case non-
essential food production, which stands for alcgitotuction, added to a lower extent.

Occasional external work includes employment instauttion work, being a bus driver or
housekeeper. Full time work includes employmerggaties like being a teacher, secretary
or tailor.
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Figure 26: Percentage of income by farm work and external viw2010
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Out of the nine displayed households, four prodwaredind 80 % of their income by farm
work, two produced around 50% of the total inconi iarm work and three households
only 20 % or less. One farm generated 99 % ohalbine by external work.

To understand the subject of expenses for householdaule, the following figure dis-
plays expenses in categories per farmer.
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= Medical Treatment
= Sugar

= Cleaning Supplies
= Spices

= Fertilizer
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= Oil
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= Meat

= Building Materials
= Transport

= Clothes

= Livestock

Figure 27: Percentage and different categories of expens23lia
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11
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115



= Eggs
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= Eggs
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= Fertilizer
= Clothes

3
‘ 8
Farm 13

1
= Dairy products 2
= Eggs
Clothes
= Flour ‘
Transport
= Ol
= School Fees and Expenses
= Tea
= Meat
= Spices
= Vegetables

= Stationary
Cereals Farm 14

Sugar

= Spices 52
= Meat

Oil
= Vegetables

= Non-essential Food Items

Cereals

The category “other” includes undefined generalesges such as for festivals and shop-
ping. In Farm 8, expenses “other” are the biggastgory due to presents and goods for a
marriage endowment. Non-essential food items ireladarettes, alcohol, sweets, and
other snacks.

The number of defined categories of expenses pesdimld range between 14 and 22.

Farm A spent most money on cereals (rice and bemnfollowed by the category other,
field labor, school fees, loan repayments or saand livestock.

A look at the bigger categories of expenses foemthrms show that cereals and field
labour rank high on nearly every farm, followed fleytilizer, meat, none essential food

items, and the category others. Flour and vegedavkealso cost-intensive for some farms.
Clothes and spices, building materials and statiopage mentioned by single farms as big-
ger expenses.
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Figure 28: Price increases of selected goods between 2008Cdrid
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Farmers reported that daily costs of living aréngsevery year so that living costs are
increasing. Figure 28 illustrates the rising potselected goods between 2008 (or in some
cases 2009) and 2011.

Apart from soybean oil, all other goods have insireg prices over the years. This shows
a trend that is in line with farmer perceptions.

In conclusion, the agroforestry farm has a bettericial situation than other farms in 2010.

The income and the expenses are higher. Expensé®een as everyday living costs but
also as investment in the farm if used for buildmagterials and further farm development.

In the end, the household balance at the agrofgréstm is positive and the household

does not get into debt. Income is balanced betisemwork and external work.

The picture of other farms is more diverse. Theeedifferent strategies of income gener-
ation. In most cases, the focus is either on fagome or on income generation by external
work. Apart from the agroforestry farm, only Farmh8s a balanced income from both
sources. The three farms with the highest incorter #fie agroforestry farm generate in-
come mostly by farm work. Strawberry productionyglaere the biggest role. However, it
seems to be possible to survive from farm inconaev@luable cash crop is included.

The household balances are in nearly all caseginegahis indicates that most likely not

all data on income and expenses were provided.aPBsrarmers rather reported farm re-
lated income data than income from external souesgecially when external jobs were
done in fulltime.
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5.2.2.2 TOT Training

In spring 2009, NAF was hired to give a three-w&€KT training to project farmers. To
understand the impact of the training on particigagrceptions, an interview was con-
ducted afterwards with eight farmers. The questemd corresponding answers are pre-
sented in Table 82.

Table 82: Feedback of farmers about the agroforestry traimrD09

Farm A very good
Farm 1 good
% % Farm 5 good
1 g % Farm 2 good
% ? Farm 12 good
3 é, Farm 7 very good
5‘ j% Farm 13 very good
0O 5 |Farm 14 very good
Farm A grafting, trimming and cutting of trees, nursery establishment
- Farm 1 soil and seed treatment
é N Farm 5 new types of plant species
L 2| Farm?2 new types of plant species
2 == . . .
§ .g Farm 12 ﬁgeti?gr;g%%sg seed treatment, grafting and cutting of trees,
% § Farm 7 new types of plants and planting time of species
§ § Farm 13 nursery establishment
23 Farm 14 playing games, having fun with all participants
Farm A some patrticipants were disturbing
N Farm 1 liked everything
2 |Farm5 liked everything
5 'g Farm 2 participants did not follow the rules
3. § P participants were not punctual, some participants were
2= Farm 12 disturbing
% E Farm 7 some participants were disturbing
g & |Farm 13 liked everything
= = |Farm 14 liked everything
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80 % was understandable, the rest was hard to understand

Farm A because of the technical terms
Q Farm 1 understandable, some were difficult to understand due to
° disturbances in the classroom
g Farm 5 understandable
% Farm 2 -
o difficult to understand because it was the first training the
2 Farm 12 farmer : : .
S got, new topics, too much information
® in general understandable, but some trainers were difficult to
o Farm 7
S o understand
5 2 some difficult to understand due to disturbances in the
S |Farm 13
g @ classroom
T 2 Farm14 it was difficult in the first two days, then understandable
Farm A good speed but some topics were very technical and speed
Q@ should have been slower
5 Farm 1 good
§ Farm 5 good
& Farm 2 apart from Kumari’s lesson it was good
é’ Farm 12 all trainers taught quite slowly
8% |Farm7 good
= c
% € |Farm 13 -
@
I = |Farm 14 good
o Farm A soil lesson
g Farm 1 nursery establishment and seed treatment
A Farm 5 planting techniques
E‘ Farm 2 grasses and livestock production
2 Farm 12 seed treatment
ks o |Farm7 nursery establishment and seed treatment
s —
2 < |Farm 13 nursery establishment
2] .
=5 |Farm 14 every topic
Farm A all topics were useful
B Farm 1 all topics were useful
i Farm 5 all topics were useful
g Farm 2 all topics were useful
8 Farm 12 all topics were useful
Q.
e o |Farm7 all topics were useful
s —
g % Farm 13 all topics were useful
2] .
=5 |Farm 14 all topics were useful
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livestock management training, fish farming and overall

o Farm A management of agroforestry with all components, farm
g o management, monthly planting and harvesting calendar
s 2 strawberry cultivation, multipurpose trees, fish farming, pest
o6 |Farm1 )
<2 control, greenhouse establishment, farm management
(%] . . .
8 9 L |Farm5 plants that are ecologically suitable for this area
. =2 0
g5 |Farm2 none
= >
o = |Farm12 farm visits and visual examples
c .=
© 9T |Farm7 none
£ . —
g % Farm 13 livestock management training
= £ |Farm 14 none
Farm A well structured
g Farm 1 well structured
2 Farm 5 well structured
>
9 2 Farm 2 well structured
' 2¢ |Farm 12 well structured
= C
§ S |Farm 7 well structured
(%]
> % Farm 13 well structured
(@)
T <= |Farm 14 well structured
Farm A more practical lessons (immediately practice in field)
o Farm 1 less entertainment, more class and less topics
g ~ |Farm 5 none
10 E @ Farm 2 all participants should feel responsible
.| =3
@ g Farm 12 more practical lessons (immediately practice in field)
O =
2% |Farm7 none
L C
S % |Farm 13 none
> 0
02 (Farm 14 none
Farm A more practical lessons should be provided
ie]
S |Fam1l good balance
< |Farm5 good balance
25 : ;
11 T g S Farm 2 more practical lessons should be provided
' g g @ Farm 12 more practical lessons should be provided
§ S % Farm 7 more practical lessons should be provided
Q.= . .
== *g Farm 13 more practical lessons should be provided
og & . ,
T © olFarm 14 more practical lessons should be provided
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Farm A yes
e |Faml yes
=2 |Farms yes
c 0
= -
12, _8 g £ Farm 2 yes
.% 2 S| Farm 12 yes
‘z G % Farm 7 yes
ﬁ ® 5|Farm 13 -
8 @ S{Farm 14 somehow
Farm A none
Farm 1 -
E o Farm 5 -
13 £ 3 [Farm?2 -
' rel g Farm 12 problem with spacing between seeds and plants
§) -§ Farm 7 material support like plastic
8 o |Farm 13 -
Q
= < |Farm 14 doesn't feel perfect and need more training and help
Farm A 50 % satisfied, rest did not germinate yet
[%2]
o
D . Farm 1 yes
2 |Fam5 yes
g “5 Farm 2 yes
Y188 [Famiz
= 52 arm yes
2 5§ |Farm7 yes
2 .E‘ Farm 13 yes
= & |Farm 14 yes
Farm A all plants that are suitable for the area and climate
2 offseason vegetables (cauliflower, cabbage and radish)
3 Farm 1 o
= and greenhouse cultivation plants
3 Farm 5 all plants that are suitable for the area and climate
15 c_% Farm 2 multipurpose plants, plants that give the best results
. o
E % Farm 12 offseason vegetables (cauliflower, cabbage and radish)
© 5 |Farm7 -
o3
g E Farm 13 offseason vegetables (cauliflower, cabbage and radish)
(8]
=2 |Farm 14 all plants that are suitable for the area and climate
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individual teaching on the field (weekly to monthly basis),
© Farm A monitor the effects at the farms, topics should be practical
o and understandable
g' Farm 1 lessons about local environment, marketing and already
0 cultivated plants (strawberries)
2 Farm 5 topics should be practical and understandable
Q
16. S Farm 2 more practical lessons
22 |Farm12 no suggestion
+ O
S ﬁ Farm 7 individual teaching on the field (weekly to monthly basis)
o =
2= Farm 13 teach slowly and repeat
o
TS |Farm 14 teach slowly and repeat
Farm A some were disturbing and making noise
] % Farm 1 some were disturbing and making noise
C R
g § Farm 5 they were good
88 |Farm2 some were disturbing and making noise
17. 88 |Farm12 gooq communication between participants and trainers,
o participants were late
> O Farm 7 some were lazy some were interested
T 5 —— — .
= g Farm 13 good communication between participants and trainers,
g £ guestions and repetitions
IS Farm 14 noted down lessons in notebooks and repetition
Farm A none
5 Farm 1 none
§ Farm 5 none
=} Farm 2 refreshment training for interested people and more partic-
) ipants
18. -% Farm 12 none
@ — . —
S Farm 7 _refreshment training for interested people and more partic
2% ipants
5 = Farm 13 none
S E parents should be first included and afterwards
O5 Farm 14 .
children

In conclusion, farmers accepted the TOT agrofoyestining very positively. This impres-

sion also occurred for farmers that did not pasate in the interview during group meet-
ings. The training was challenging and sometimeéacbnical, still farmers got many new
ideas and information. For the future, farmers wdike lessons that are more practical,
the inclusion of several other topics like livet@meanagement, fish farming and farm man-

agement, as well as longer expert monitoring atehdance on the fields.

124




5.3 Framework: Data Linkages

The interviews and indicators provided differeniad@ts for this research. So far, they have
been used to describe single farmer householdwiform of case studies and certain as-
pects of farmers’ lives. The intention of the feliag chapter is to detect linkages between
household livelihood strategies and project pertoroe and to gain a more generalised
level of observation at the group level. A survéynterview questions and answers was
created in Table 83. This survey enables the casgraof the agroforestry farm to the

average value of 15 farms in transit@es far as information was provided.

Table 83: Compilation of selected case study and intervieta (2009 / 2011)

% of assigned land for agroforestry

Total no. of work categories on farm

No. of work categories on farm for women

No. work categories on farm for men

No. same categories on farm men / women

No. of household members with external work

Household members who work outside Nepal

Total No. of cultivated plants 2009

Total No. of cultivated plants 2011

No. of plants for own consumption 2009 / 2011

No. of plants for selling 2009 / 2011

: g

c

9 5 <

5 £ =

£ S 3

© 8 <

o 215 2 2

c 21 5 s IS

S 3 | = > =

o < G e S

o 5|6 3 °

g s| g ¥ =

© c c o 17}

= B = 3]

g 8| g . [

o )

2 PR z =

Farm A 0690100 7 | 3 |15|12| 9 | 7| 4| 2|0 |20|25|26|26]| &

(Agroforestry) ' >

Average 0

(FamL.15) |077[18| 7 |2 (14|10 7 |4 |2|2)|0|11(1013(6|&

Farm 1 040 | 42| 6 | 1 |16|11|8 3|3 |0 |0 |21|13]|17 13| &
<

Farm 2 1116 |11 | 2 (12| 9 | 8 |5 |0 |3 | T |[12|10|18| 4 | 2

Farm 3 060 5 |14 |7 |16 |11(10| 6 | 2 |3 |0 |7 |12]|22|6 | &

Farm 4 034|235 | 115|134 |4 |5 |3|0|*|6|10/4|¢8

Farm 5 116 9 |13 | 3 |14 | 9 |8 |4 |2 | 4|0 |11|22|24|10| S
B

Farm 6 040 (57| 4| 2|13/ 7|5 |03 |1|S|12|14]|13|6 |3
[a)]

Farm 7 176 |24 |11 | 4 |13 |10 |5 |3 |2 |0 |0 |12 ™ |10 4 | S

Farm 8 076 |22 | 5 | 2 |17 |11 |10 |5 |1 |1 | 8|8 |12|16| 9 | &
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Farmo*=* 151 3 | - | - | - | - [ - [ - |- || | | -] -]-]-

Farm 10 060 5| 4|1 |15|11|7 |4 |2|1|8|5|5|8|3|¢8
Farm 11 076 | 5| 8 | 4 |15|12 12|10 3 [ 1 |0 | * |9 |6 |4 |2

Farm 12 055|15| 6 | 3 |15(11 |4 |2 |1 |2 |0 |10|6 |8 |6 | &
Farm 13 038|344 |2 13| 7|9 |41 |1]|0|8|6|7]|5|8
Farm 14 060 13| 5 | 2 11| 6 |5 |0 | 1|1 |0 |13|10|13| 6 | &
Farm 15 065 7|2 |0 |1t|8|5|2|0|1]|0|10]|4]|9|1|8

*Only Interviewed in 2011, ** Only Interviewed in0R9, *** No participation in personal inter-
views.

5.3.1 Land Size, Family Size and Income Strategy

The total land average of the 15 farms in transitg0.77 ha, with four farms above aver-

age, and 11 farms with smaller than average lagaisail he smallest farm has a size of only
0.34 ha and the biggest one a size of 1.76 hadiocpto reported land sizes. Farm A, with

a land size of 0.69 ha is smaller than the aver&ige.land sizes per family are thus quite

diverse. More land can be seen as a kind of |§enance for families because land prices
are rising constantly.

Still, it is not possible to generalise that a figmvith more land is also financially better
off than a family with a smaller land size. ThatuMbbe too simple as more factors play a
role in the family’s financial budget and situatiéiigure 29 compares the linkage between
land sizes, family size and income generationesgias to better understand the background
of a household’s livelihood.

Figure 29: Overview of income source, number of family membarsl land size.
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In most cases, bigger family sizes are connectdaigiger land sizes and to farm work as
the income strategy. Eventually, bigger familiest tbften include several adults were cre-
ated through family unions (parents, uncles andsaghildren and grandchildren) in order
to combine more land thus creating more farmlandrteMand for farming also allows in-
tersecting farm strategies. For example, the iatégr of strawberries or other cash crops
that need, in many cases, extended land areaslfation.

Only Farm 3 is exceptional in the illustrated tresetause he has a big household but a
comparably small land size and farming as the nraiome source. In this case, the re-
ported land size was probably not correct, esdgcicause the household cultivates
strawberries as a main income source (compare é-Rfir.

Apart from farm A, only farm 12 has a balanced meocstrategy between farm work and
external work and in addition a rather small landtipn. Farm 12 has the lowest income
reported of all compared households (see FigurelRje reported income is correct and
includes both income sources (farm work and extemoak), then at a first glance, farms

with a clear focus on one income source, eithenfaork or external work, seem to per-

form better in terms of financial balance. Howeyesonal conditions need to be consid-
ered. Work distribution, plant cultivation, illneaad other factors might influence the re-
sult. However, it appears likely that an equal mecsplit between farm work and external
work should provide financial security because ltbasehold’s income is then based on
two pillars. If one source temporarily decreasksntthe other can reduce the pressure.

On average, 18 % of all transition farmland wasvjgled for transformation into agrofor-
estry farming within the project. The smallest petage of transformation land was 3 %
and the biggest percentage of transformation wa %f total land. The huge difference
in provided land for transformation is remarkable.

Figure 30 illustrates that households with smad#lad sizes often provided higher percent-
ages of their total land for transition.

Figure 30: Total land in hectares and percentage of transiéind per household
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Still, there is an individual variance in the pragan of provided transition land. This in-
dividual decision could be based on different fexst@hese include personal trust in the
project, available marginal land (or other landjttis available for transformation, or even
a change of income strategy of the household. Aanre strategy change was for example
given in the case when a household decided to atop. It also makes a difference if a
household reported all its land or just part offinot all land was reported then the per-
centage of transition land would seem bigger thagally is.

The fact that farms with smaller land size wantt@ransform larger land portions might
also be connected to income generating stratefgigste 31 shows the income strategy of
13 households and the percentage of their provatedi for transition to agroforestry. As
Is shown in Figure 29, originally only eight farnmstransition provided information on
finances and thus on their income source stratégyfive more households the strategy
was estimated based on personal observation angrbal communication. These esti-
mated farms are labelled with an asterisk. The favms that left the project at an early
stage were not estimated and included becaussufficient observation and communica-
tion.

Figure 31: Income strategy and percentage of transition lawcpusehold
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* Estimated values by data of personal interviews.

Figure 31 shows that those farms with farming asnlbome strategy gave very small por-
tions of land for transition, which is probablyatdd to the fact that they use their land for
more intensive farming. Households that rely ol income probably have more spare
land they can provide.

In conclusion, farmland size, size of a household iacome strategies as well as size of
provided transition land should not be regardecsaply but as being connected. Bigger
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families have in most cases more land and surviveaoming. Small families or families
with small land sizes are more dependent on eXterork. Even though bigger households
need to feed more individuals, they still have ddgantage that they can generate income
from both farming as well as external work dueh humber of available manpower.

Even so, surely all participants have a farmingkgemund and knowledge about farming
practices. It also might be true that farms withmyafarm income are more competent at
farming or at least for the integration of new faxgimethods. If this is true then they might
be better at estimating the amount of work thatasnected to transitioning a farm into
agroforestry while external source income farmgudged the amount of necessary work.

5.3.2 Work Categories and Work Distribution

Project households were asked to define all wotkgmies on their farms. This was an
open-ended question without suggested categoriessithted categories are not the same
in every family. The rationale for this questionsata obtain information about the range
of farm work.

Figure 32: Number of work categories in regards to incomeesgias per farm
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On average, 14 households specified 14 differeieigcaies in farm work (compare Table
83). Naturally, families with a focus on externankincome generation have in most cases
fewer work categories on the farm than farms witbaus on farm work.

In addition, it was interesting to see how famili#gided the work between family mem-
bers. The breakdown of work categories showediheterage 10 categories were carried
out by women, in comparison to seven categoriasechout by men.
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In cases where women were mostly responsible &faim work, like on Farm 4 and Farm
12, a relatively high number of categories wer¢estaThis had has a psychological com-
ponent because the women felt that the farm work aveery big burden as they were not
being supported by their families.

According to the data collected, women do mostefwork on the farm. Men also work
on the farm but are in addition more often involvedexternal work. On average, two
members per household work off the farm. Certaithlg,number of persons per family that
work in external work needs to be seen in relatmthe total family size. Children are
commonly only sparsely involved in farm work.

The extent to which categories are divided betweaen and women, or carried out to to-
gether, seems to be an individual choice per haldestill in the farm work income strat-
egy more work is done together.

Out of the 14 households, four had one or morelfamembers that worked outside of
Nepal. Named countries for external work were Irahi@ Dubai. Farmers stated in open
interviews that the ratio of family members thatrkes outside the country was rising. A
family member abroad, that supports its family iepdl, is beneficial to the household’s
financial situation. A statement made by farmers W@t in comparison to what one could
earn in external work in Nepal, jobs abroad wer# paed. Considering the living situation
of farmers, it was asked how work abroad is orgahigarmers explained that specialised
agencies in Kathmandu offer to organise work ahrdadse agencies deal with the diffi-
cult arrangement for necessary passports andasgsaell as flight tickets and work place-
ment in the target country.

In conclusion, men, women and children work onrtfesims to different extents. Children
focus mostly on education and are only sparselgluad. Because men often work partly
or even fulltime outside the farm in external watke women need to look after the farm
work to a higher extent.

5.3.3 Plant Cultivation

In 2009 and 2011, the total number of cultivateathpd for harvest per household was rec-
orded. This was done with the intention of ascenmgj if the number of cultivated plants
that added to nutrition or income of farm housebaldanged during the project course. In
addition, it was possible to compare the plant @ity on transition farms and on the agro-
forestry farm.

In 2009, an average of 11 plants were cultivatedrpasition farm, compared to an average
of 10 in 2011. On Farm A (agroforestry) 19 plantyevcultivated in 2009 and 24 plants in
2011. This shows that on the agroforestry Farm étenthan double the number of different
plant species were cultivated compared to the a@haluated farms in Kaule.

A slight decline of cultivated plants in 2011 comgmhto 2009 can be seen for transition
farms. This is most likely just a variability of lauation that changes from year to year.
Several farmers stated that they are practicing ootation. Although there is no increase
of plant diversity on farms in transition if oneyeeds the group as a whole, on the individual
level, as described in the case studies, therditheeences. However, distributed perennial
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plants within the project did not count in thisalaet because farmers only reported plants
that already produced a harvest, and the distbpéeennial plants did not produce a har-
vest in 2011. Fodder plants were also not recordibts explains in a certain extent the
higher plant diversity of the agroforestry Farm dngese there the perennials were already
part of the farming system at the project start#wg producing harvest.

The reason for the increase in plant diversityhatdgroforestry farm between 2009 and
2011 is also not directly connected to the distedwplants of the agroforestry project. Next
to perennials, additional vegetables like beantgtpes and tomatoes were cultivated in
2011. A lower number of crops in 2009 at Farm A was to participation in the training
and other project activities.

In agroforestry, due to the inclusion of fruit tseend other perennials, there is soil coverage
all year round, while on other farms often the Iied relatively or absolutely bare during
several months of the year. Figure 33 illustraéeming terraces with no or little coverage
in May 2010, and compares them in closer detad &trawberry plantation field and an
agroforestry field.

Figure 33: Comparison of terrace fields in Kaule

a) Terrace fields in Kaule in May 2010
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b) Strawberry field in May 2010 c) Agroforestryltian May 2010

In May the monsoon season already starts. Thugrwaavailable and the fields are not
absolutely bare like in the dry months. Still, twverage of the agroforestry land is much
denser than on conventional fields. The field cageron Farm A keeps moisture in the
soil. In addition, it enriches organic materiathe soil and prevents soil depletion as shown
in Table 74. This is reflected in the higher craitigation rate of agroforestry land com-
pared to conventional farming (compare Table 83).

In conclusion, Farm A cultivates a much higher sity of crops partly due to perennials.
The favourable attributes of agroforestry farming @so a supposed part of the successful
crop cultivation on Farm A. However, between 20668 8011, the project had no directly
measurable effects in regards to harvested yi@iher on Farm A nor on the transition
farms if regarded as a group average.

5.3.4 Project Trend Lines

The original intention of the indicator data cotlen was to describe the project develop-
ment and influence on the participating farms aodseholds. As described earlier, it was
unexpectedly difficult to collect continuous dagdss Interruptions and limited divulgement
of information by participants (at least at thejpcd start) made it in most cases impossible
to create a comprehensive picture of the processobparing indicator data over time.
Table 84 shows the selected indicators in ordendke project trend lines visible.
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Table 84: Overview of selected indicators
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Farm A (AF) 3.17 | 0.063 | 101 | 88 67 | 55 |45 (35| 5
Average Transition| 1.60 | 0.018 | 53 54 12 | 48 | 49 | 65
Farm 1 - - - 0 0 - - - -
Farm 2 279 (| 0.014 | 56 | 74 25 - - |62 4
Farm 3 1.74 | 0.028 | 59 | 88 25 | 81* | 17 | 38
Farm 4 1.60 | 0.007 | 41 | 65 7 - - - -
Farm 5 1.41 1 0.021 | 41 | 70 15 | 84 |16 |74 | O
Farm 6 - - - 43 12 - - - -
Farm 7 - - - 0 0 - - - -
Farm 8 0.98 | 0.014 | 53 | 45 8 |55*|21 36| O
Farm 9 227 | 0035 | 72 | 26 2 - - - -
Farm 10 1.48 | 0.014 | 73 | 83 14 | 20 |80 |73 | O
Farm 11 1.70 | 0.007 | 47 | 74 17 | 82 [ 18|89 | O
Farm 12 0.75 1 0.018 | 25 | 52 7 51 |49 |51 | 20
Farm 13 229 | 0035 | 58 | 50 12 1 1998 | O
Farm 14 0.59 | 0.014 | 85 | 64 10 9 (91|76 O
Farm 15 1.61 | 0014 | 21 | 75 30 - - - -

* The household took out a loan.

From all the collected indicators, the data rovplaint or plant species survival from 2009

to 2012 is the most complete data set availablas;Tplant species survival was selected
as a basis for formation of groups due to perfocean plant cultivation and an attempt

was made to correlate it with other fields likenfidincome strategies.
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In Table 80, the percentage of plant and plantispesurvival of 31 different distributed
species of agroforestry plants, seedlings and sSsestt®wn. Because the germination rate
of seeds helped determine the number of plantshmnery single farm started with in
2009, comparison was difficult due to the diversgtsg conditionslt was therefore de-
cided to compare species survival of 13 distribyiecennial species (see Figure 22) be-
tween the households. In total, every householdived about 100 single plants within
these 13 species. In this way, the number of plamdsplant species that all farms started
with in 2009 was the same.

Table 85: Group classification related to plant species savintil spring 2012

0,
No. of species Average % of

Group Participant that survived distributed plants
that survived
Agroforestry Farm A 12 73
A (10 — 13 species)
= 80 - 100 % Farm 3 13 63
Farm 10 13 59
Farm 2 10 48
Farm 11 10 34

B (6 - 9 species)

=350-70% Farm 15 8 43
Farm 13 8 32
Farm 12 8 30
Farm 14 8 29
Farm 6 7 32
Farm 5 7 30
Farm 4 7 22

C (1 - 5 species)

=10-40 % Farm 8 5 23
Farm 9 5 23

Broke off from project (0 species)

0% Farm 1 0 0
Farm 7 0 0

Table 85 shows the number of plant species thatvad, and the percentage of plant sur-
vival within the 100 single plants and 13 differapecies for 15 households and Farm A.
In the table below, the farms are subdivided intmugs based on the number of species
that survived.

Group A is defined as participants on which 103csfecies survived on the farm; Group
B on which 6 to 9 species survived; and Group Gvbrch 1 to 5 species survived. All
numbers are until 2012. Two participants left thgjgct in autumn 2009 because they did
not plant the distributed plants on their own land.
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Table 86: Selected interview values assigned to group A, 8@n
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Group A
1. |Farm 3 0.6 5 14|16 |11 |10 | 2 3 2l 7 |12
2. |Farm 10 0.6 5 4 |15 |11 | 7 | 2 1 § 5 5
(1]
3. |Farm 2 111 6 |11 (12| 9 8 |0 3 'g 12 | 10
4. |Farm 11 | 0.76 | 5 8 |15 112 |12 | 3 0 2|l * |10
Average | 0.77 | 5 9 |15 11| 9 | 2 2 -1 8 9
Group B
1. |Farm 15 | 0.65 | 7 2 |11 | 8 510 1 2110 4
2. |Farm12 | 055 | 15| 6 | 15|11 | 4 | 2 2 2110| 6
3. |Farm13 | 038 |34 | 4 | 13| 7 | 9 | 1 1 21 8 6
4. |Farm5 116 | 9 |14 |14 | 9 8 | 2 4 211122
‘©
5. |Farm 6 04 |57 | 4 (13| 7 513 1 S|12 | 14
a
6. |Farm 14 06 |13 | 5 |11 | 6 511 1 211310
7. |Farm 4 034 | 23| 5 |15|13| 4 | 5 3 2 = 6
Average [ 058 [ 23| 6 | 13 | 9 6 | 2 2 - |11 ] 10
Group C
Fam8 | 0.76 |22 | 5 |[17|11]10| 1| 0 | 8| 8 | 12
2. |[Farm 9**| 1.51 3 - - - - - - - -

* No data provided**Movement to another land during the project.

To compare the group members in order to find sintiés, the interview survey is ar-
ranged according to the group order in Table 86.
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Comparing the values of these three groups seefitstajuite disconnected. However, in
Group A one can notice that all group participaoiyy assigned small portions of their
total land for transition.

On average, Group B farmland sizes are smallertth@se in Group A. The percentage of
assigned land for transition is, at 23 %, nearbg fimes higher than the average of Group
A.

Work categories for Group B are on average als® tlegn in Group A. This is probably
connected to the focus on external work. Intergstirthe average of cultivated plants for
harvest in 2009 and in 2010 are in Group B highantGroup A. Especially in 2011, this
Is connected to farm 5’s high cultivation rate,rgethe only group member focusing their
income on farm work.

Group C consists of two members, whereof one cldfgyen during the project and was
thus only partly included in the evaluation. Thasen why Farm 8 performed quite poor
in plant survival is not understood and rather ssipg due to his project participation and
interest. It is assumed that there were unknowsgoed family matters that required time
and drew attention away from plant maintenance.

Most of Group A members focused on farm incometardmnajority of Group B members

focussed on external work. Both farms with balanoedme strategy are part of Group B.
Group C includes two households focused on farmanre The previous chapter showed
that the farm income strategy is one underlying @mthecting link between different ele-
ments of household constructions and performarinethe next step in Figure 34, farm

income strategies and plant survival are compared.

Figure 34: Farm income strategies and plant survival from2@02012
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The only group member, Farm 10 that is externakviocused in Group A Farmer 10 is a
cousin of Farmer 3. Both households are locateztthir next to each other. The families
worked together and achieved a comparably goodtiespiant cultivation.

The trend line in Figure 34 also shows that in gaineore plants survived on farms that
focused on farming for livelihood sustenance. Exosgl to this are Farm 5, Farm 8 and
Farm 9. Farm 9 and Farm 8 had assumed underlyirspipe reasons why plants dimin-
ished, as described above. Farm 5’s household wasgdthe whole project very focused
and engaged. The result in this case was probhblyntost surprising one. In Figure 35,
species survival is compared to harvest use €litheywn consumption or selling in 2009
and 2011. Here it becomes obvious that Farm 5Svetidis a particularly high number of
plants for both own consumption as well as selliBgentually he just concentrated on
plants other than the 13 evaluated species.

Figure 35: Comparison of species survival and use of harvest
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The trend line of cultivated plants for sellingascending in Group B compared to Group
A. This shows that farm income focused househalitsvate fewer plant species but most
likely more quantity of cash crops.

Finally, this data was compared to soil data toisgeey were correlated. Surprisingly, no
trend was found.

In conclusion, farms that focused on farm incomeegation assigned less land for transi-
tion to agroforestry in most cases. These farmewwre successful in the plant cultivation
of 13 provided agroforestry perennial species thther farms. Both farms that focused on
external and farm work income production or onlyesternal income production assigned
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on average a bigger portion of their land to triamsi They were, however, less successful
in plant cultivation.

Farm income production is often focused on caspscliie strawberries or radish. For this,
bigger plain areas are needed to be able to ctdtaaufficient quantity. Even so, farms
with external income production also cultivate péafor selling; these are often more di-
verse and cultivated in smaller amounts.

Farmers that are used to cultivating cash cropbeiter at evaluating the income that can
be produced by such plants. Perennials that wetglidited were mostly fruit trees. Fruit
are expensive and can generate income. It was tioé¢cuccessful farmers cared better
for their plants because they assessed their value.

In some exceptional cases to above described treedsonal family matters influenced
the results. Apart from plant cultivation, inconmigce strategy and size of transition land,
no connections were found to other indicators.

6 Discussion, Conclusion and Outlook

6.1 Discussion and Conclusion

The goal of the agroforestry project is to introellagroforestry as a farming system in
Kaule, starting with 15 farms that transformed drtheir land to agroforestry, and one
existing agroforestry farm. The existence of aeady well established agroforestry farm
was the reason why Kaule was considered an adelggateon to start such a development
project. The establishment of an agroforestry systekes time, as trees and other plants
need time to grow into their full potential. Theepence of an existing agroforestry farm
provided an example of what can be achieved dftdng initial time of establishment.
Without this example, it would have been hard fmnfers to understand or estimate the
possible yield of the project and motivation woualdst likely have faded away before the
project finalisation. This already happened sevgeals before when another organisation
tried to establish agroforestry in Kaule. At thate, farmers left the project because they
were not able to imagine the projects outcome.cbimbination of the existing agroforestry
farm, an intensive theoretical and practical tragnon agroforestry, and extended project
monitoring, was the basic concept of the project.

The agroforestry training was designed as a trgioirtrainers (TOT) provided by the Ne-
pal Agroforestry Foundation (NAF). It was importahat a local organisation was hired
for the training because one needs to considecuharal and social background of all
participants. A foreigner would not be able to ustend and empathize in such a way as a
native person could.

The monitoring was made up of two parts: the foatt was the attendance in the field
regarding planting of agroforestry plants and nyrsstablishment. The second part was
monthly meetings that allowed discussion withinghaup in order to understand problems,
needs and to plan additional workshops togetheg. miinitoring in the field is displayed

in the results and the monthly meetings gave insighd allowed an understanding with
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which to link observations and to explain the ditwaof farmers, and the development of
the project.

In 2009, only the agroforestry Farm A practicedohgirestry in Kaule, but many other
farmers expressed their interest to learn agrofigred this time. Initial open interviews
(see Tables 7 to 13) were carried out before thgerr start to understand the general situ-
ation of farmers in Kaule, including their basioplems. The biggest problem was mainly
a lack of income, and related problems like thelihood of families including food supply,
insufficient health care and low levels of educatiahich reduces other opportunities for
their children when farming cannot supply livelilioim families any more.

To minimise risk and to handle the project with ¢nen project resources, it was limited
in participation to 15 families. The idea was thaise 15 participants as a focal group
received TOT training and later could share theowledge with other interested farmers.

With the goal of understanding the influence ofohgrestry on farmers’ living situations,
different indicators and interviews were employBdrticipant observation helped to un-
derstand living in Kaule on a deeper level.

6.1.1 Determined Problems in Kaule

Interviews revealed that to live as a farmer in léanvolves certain problems, whereof
some are increasing over time.

The size of farming land per family is decreasimgnany cases, due to estate distribution
between sons. Nowadays, the farmland that is owgedfamily is often not large enough
to sustain the livelihood of that family. As a riésan increasing rate of farmers work ad-
ditionally outside their farms for extra income. Mqeople are also working abroad to
sustain their family’s income. As described in thi#oduction, the final development is
that families need to leave their land and mov&athmandu. If relatives cannot bolster
them, this could end in homelessness. The acqumeafaew land is very costly and not
affordable for most farmers. Selling of their ovamdl would allow a greater revenue for
families but leave them without a basis and withdbove-described dangers over the long
run. As land prices are constantly rising, it woajgpear a better investment to keep the
land. Future prognosis by members of NAF was thanérs with land situated directly
next to the main road would probably sell it in faéure because the offers will be too
tempting. In their opinion, it would be better notinclude such farms in the project, as the
land will be cleared anyway. Still it was decidedtbe project not to exclude them, with
the hope that agroforestry activities could easesituation of farmers and prevent them
selling their land.

Besides, smaller land sizes, a depletion of saitstenally results in lower harvests. Soil
testing in Kaule showed that in general soils aguch a bad state that it makes one wonder
how the actual yields can be achieved.

Wild and domestic animals hinder farming. Becawseihg of land is not common, some
households let goats graze on neighbouring fifltis is also the reason why natural re-
sources like leaf litter in community forests argtg decimated. Often farmers reported
that their neighbours cut young agroforestry pldorgsause they were not aware of them
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when they were collecting fodder for their buffal&immarised it can be said that espe-
cially during dry months the source of nutritiom fbe livestock is very limited. Than pres-
sure on and competition for fodder raises and plarg in higher danger. Next to domestic
livestock, wild animals are also a serious probfenfarmers. Monkeys, for example, de-
stroy the harvest or even the whole plants wheg Ws@nder in groups over the fields.
Because monkeys resemble Hanuman, the monkeytge@gainst the law to harm them,
so all a farmer can do is try to chase them oftdmsl.

Next to land and farming issues, farmers also hawkeal with rising living costs. Living

is already costly if additional goods and servimesutrition, healthcare or education need
to be purchased. Especially food and essential amiities are slowly but constantly be-
coming more expensive over time. Payments for fsasyen the other hand, are not satis-
fying according to farmer statements. Increasinigigns are needed to fill temporary fi-
nancial deficits that might occur due to a poowhkat or a pest attack.

Farmers do not have the spare time to increase®fia the farm or on external work.

During the participatory study phase between 20692011, at least three persons com-
mitted suicide in Kaule. Villagers explained thastis not unusual as living circumstances
are sometimes too hard for people. Reasons werevabtiated in deeper detail but the
above described circumstances might be part of it.

Project participants explained that they would stvie more land, bigger houses, better
animal shelter and child education if they wouldneaore money. This seems to be the
most evident required needs of farmers if they wdilde to go on living of farming.

6.1.2 Family strategies to address livelihood pressures

Farmers in Kaule developed different strategiefate the above problems. The strategies
they use depend on several factors like land &rsily size, level of education, employ-
ment and others.

While evaluating project data it became clear tiat income strategy of households
seemed to be the underlying issue in the senseuwdemold and project performance. It
needs to be distinguished between a family focusméarm income generation, or on ex-
ternal work income.

When family and land sizes were compared, it beceleer that bigger families usually
have bigger land sizes. Households with bigger anels are usually producing their main
household income from farm work. Small familiesfamilies with smaller land sizes are
more dependent on external work.

As described earlier, land sizes are getting smatles assumed that families with numer-
ous members build family units including parent®it sons and wives. In this way, land
is not divided but stays combined. The usual wayldide that only the oldest son stays
with his wife in the farmhouse, while other sonseige part of the family land and move
out.

The spatial coherence allows the cultivation ofjeigcrops. Often farms that focus on farm
income cultivate fewer different plant speciesdelting than other farms. They concentrate
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on fewer cash crops like strawberries, radish @@ @nd produce bigger quantities in this
way.

Even if a household has a clear focus on farm vimckme, some family members may
still work off the farm. More workforce is availabtue to the family size. This adds to the
income thus helping to support the household.

Farms that focus on external work need to be sudbetivinto two categories: Households

that survive on more secured long-term jobs, angélolds that work in occasional part

time work. Employees of the first category usualiyrk as a teacher, tailor, carpenter or
secretary and have in most cases a higher educatisome rare cases even a university
degree.

Households that survive on occasional jobs hatle bir no specialised education. These
work categories are jobs on construction sites, lags driver or as a housekeeper. In occa-
sional jobs, times with no employment might océuhere is no demand.

A third but minor group were households that hakalanced focus on both farm work and
external work. The agroforestry farm follows thieagegy. It has the advantage that both
income sources lessen the threat of either a lfosareest or job.

In several of the evaluated fields, a connectiamvben income strategy and performance
was found.

Farm work is distributed between household memi&yme work categories are done by
women, and some by men. This is again due to diviaxstors. A traditional example is
given in the planting of potatoes. Only men arevedid do this. None of the project’s par-
ticipating farmers could explain the underlying sea for this tradition. However, their
ancestors passed it on and farmers keep to thigitralike to many others. This is a good
example of how farmers’ lives are connected toiti@ts and religious aspects. These in-
fluences are the most difficult to understand breilgners as even natives often cannot
explain them in deeper detail and only priests kragw the background. There are many
(more or less noticeable) rules based on traditiBeiowing these traditions is an im-
portant source of social identification, especiallya caste system like in Nepal. Foreigners
need to be attentive in respecting them. This isrgortant factor for developing respectful
relations with the project members and the wholkege as a basis for a mutual project
development and performance.

Men mostly carry out work categories that includephard physical labour like ploughing
or terrace construction.

In some households, work is relatively equallyriisited between men and woman. This
Is mainly the case on farms that concentrate an facome production.

In households with a focus on external incomewbmen are mainly responsible for farm

work while the men earn money in external work. ldger, there are exceptions to this
trend. Especially in the younger generation, soram@n have a higher education. In such
cases, they are responsible for the total or afgignt part of external income. This is also

the case for balanced income source farms.
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Children generally focus on school and educatiod, @e only very sparsely involved in
farm work. When children did not go to school, whigas the exception, they were only
involved to a very low extent. Reasons for not gdim school were either mental or phys-
ical constraints, or the fact that parents alsceraow education and do not see the im-
portance of education. If children have mental loygical constraints then there is no ex-
ternal help for the parents. In these cases, hapgex children seem to be hidden and do
not take part in official events.

6.1.3 The Black Box Influence on Project Implementation

During the project period in 2009 to 2011, manyane$een incidents happened. These
incidents influenced the data collection and somesi even the project design. The sur-
rounding influences on a field study make everylgtunique and unrepeatable. When a
project is planned and set up, results are usaaligipated. During the project time, there
will naturally occur unforeseen influences. Thitke a black box that makes it impossible
to forecast a project’s success. The black boxatesiconditions in the social and environ-
mental fields. The processing of a project alsedép on the black box content. This means
that a project with the same set up could be ssbdethe first time, but unsuccessful the
second time due to external influences.

During the project’s course, Nepal went througtrang) political transformation. The king-
dom was discharged and a newly built democracyeugkéche to develop, and unforeseen
social and political disturbances occurred. Gergrides and uncertainties about political
developments were part of farmers’ everyday limn8times, members of political parties
tried to threaten farmers into participating in agstrations in Kathmandu. General strikes
stopped traffic and the external supply or expbgamds for variable periods several times.
No one could work during this time and everyongestiain or near their house. Political
party members sometimes wandered around and trigditnidate individuals with other
opinions.

Sometimes weather conditions like strong rainfatl&ail during the monsoon time made
it impossible to farm the fields and kept particifsaat their houses.

Another underestimated fact was the number andidaref festivals in Nepal. These al-
tered the daily routine repeatedly during the pojene. This is a good example of how a
foreigner may not be well enough informed or faanilivith local conditions. This needs to
be considered in project planning and implementatio

Other factors like the cognition or assessmentenfegal social values or rules are also a
key to successful or unsuccessful collaboration armgect implementation. It was ex-
plained by locals that in Nepal, a person is peaextio be bright and clever in a positive
way if he or she tells lies in a way that bringsspaal advantages, either in a financial or
in a practical way. In Germany, lying for one’s oativantage is also not uncommon, but
regarded socially as negative. Another exampleagerception and value of time. In Ne-
pal, people will arrive when they have finishedithrevious activity (i.e. not always on
time), while in Germany one tries to keep on tinoenmatter what. Being late in Germany
is regarded as disrespectful. In Nepal, it is egfarded in this way, or at least not to the
same extent. More likely, someone who is latevierg busy person and thus important. As
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a foreigner, it takes a time to notice such differgocial values, and can be the source of
disappointment and misunderstanding while workoggther.

These examples and a multiplicity of other facfdesy an important role in the success or
failure of a project.

6.1.4 Comparing Agroforestry and Farms in Transition

Finally, the original plan to compare data on pcogevelopment was altered because it
was not possible to collect continual data setsh\ifie collected data, it was still possible
to compare agroforestry to farms in transition,chigives a deeper insight into the farmers’
situations and makes it possible to evaluate whhetheforestry can be a helpful tool to

improve farmer livelihoods. This collected data eéso be compared later to ongoing pro-
ject development.

6.1.4.1 Soil

Collection of soil data on certain selected attigisuvas chosen as an indicator to compare
the soil of the agroforestry farm to soils of farimgransition and to look into the project’s
effects on soil quality. Altogether, in comparistenother farmers’ soil, the agroforestry
farm is clearly in better condition for all measdigarameters. Still, the soils of all farms
in Kaule are in a poor state, especially in terfn®t@l available nitrogen. Enhancement of
nitrogen content should enhance directly the hawiekl. Arrangements to lower the acid-
ity of soils could also further enhance soil qualié high concentration of phosphorus
might be connected to the acidic soils but usuddigs not harm plants.

Considering that soils are the essence for goadifay, it was interesting that farmers be-
lieved that under the soil is more soil and thatthave an endless source. There was little
awareness of soil degradation. During the trainingecame clear that farmers heard for
the first time about nitrogen, phosphorus, soilamig matter and other soil quality factors.
A trial with green manure was not very successédause it was hard for farmers to un-
derstand why the plants should stay on the fielderathan to be used for feeding their
livestock. As agroforestry is obviously favourabde soil quality, it could theoretically be

a good way to improve the soil situation in Kal®wever, soil betterment would take a
long time. To help in this tradition, training aming and mineral fertilisation could help
to smooth the difficult starting conditions.

6.1.4.2 Biodiversity

Poor soil quality, plant cultivation and floralagll as faunal biodiversity enhancement are
closely linked to each other. To evaluate the hiediity status, soil living insects were
chosen as an indicator. The idea was to investifjakenser plant cultivation (as was as-
sumed to occur with agroforestry) might influenbe aippearance of coleopteran species.
Kaule seemed to be suitable for such investigatiasshe national park is very near. This
provides a resource of insects for recolonizatidns indicator was the most work-inten-
sive and maybe the most ineffective of all. Coleog life cycles follow a very narrow
time line and surrounding disturbances affect ttaps high degree. Insufficient data sets
thus did not allow for a meaningful analysis. Hoee\the darkling beetl&onocephalum
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is described to be an indicator for ecosystem stasuit appears in higher numbers in dis-
turbed systems. Due to its lower numbeng ecosystem status of the agroforestry farm
seemed to be in a better status than other teatadws f which goes hand in hand with the
other indicators like soil quality and plant divieys

6.1.4.3 Plant cultivation

Plant cultivation was chosen as an indicator, beed#us directly connected to the agrofor-
estry project and one of its focuses. The agroforéarm had a much higher diversity of
cultivated plants than the other farms. This igl@one hand connected to the integration
of perennials, and, on the other hand, to the tdneensional layer structure of agrofor-
estry that allows trees, shrubs and vegetablés gibw on the same land. In addition, plant
survival is favoured by better soil and ecosystatus of the agroforestry farm in compar-
ison to the other farms. These factors providettebstarting position for seedlings. Fi-
nally, the agroforestry farmer was more experienoativerse plant cultivation. Although
all participants have a farming background and Kaedge about farm practices, it might
be that farms with a focus on farm income are ncorapetent than farms with a focus on
external income sources.

Many plants were distributed within the project amdight of the plant and plant species

survival rate, one gets the impression that digtiilg fewer plant species with more atten-
tion on their cultivation would have been more efifiee. Plants were distributed without

charging any fees at the project start in 2009eiLah, it became clear that free plants do
not have the same value as a plant that has a pos 2010 onwards, farmers had to
participate with some rupees (a few euro centsywiev plants were purchased. If these
plants survive to a higher extent will be seen dwre.

All'in all, between 2009 and 2011 the project hadlivect measurable effect in regards to
harvest yield, neither on the agroforestry farm aortransition farms if evaluated as a
group and not on the individual farm level.

A later visit of the farms in 2014 showed that farsxdid have new income sources through
crops that were introduced. Farmers harvested legrass, kiwi, asparagus and other dis-
tributed plants. The amount of harvest for certaops was too small for selling and was
therefore consumed by the household. Other cr&psidimon grass that was mixed with
tee generated some income. In autumn 2014, it wasdeable that, from the following
year on, also kiwi would likely be harvested infeiént amounts for selling.

6.1.4.4 Income/ Expenses

Data on income and expenses helped to understanddbme generation strategies and
sources of expenditures for the different farms.

The agroforestry farm had a better financial sitimathan other farms in 2010. The income
and as well the expenses of the household werehtgan the others. Expenses were on
everyday living costs but also on farm investmeltshe end, the household balance of
the agroforestry farm was positive and the houskeda not need to obtain any loan. In-
come was balanced by farm work and external wohis Was possible even though the
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farm is smaller than the average of the other fa2i40 is a representative year for the
periodical income surplus of the agroforestry fawhich occurs due to timber sales.

The picture of other farms is more diverse. Onlg ather farm had balanced income
sources from both farm work and external work. Tihancial situation in this case was

one of the worst. However, in this household itisst likely related to personal family

matters and not necessarily to the income strafHgg.is an example demonstrating how
project performance might also be related to perscncumstances.

The farms of highest income after the agroforefryn were those that generate income
by a clear focus on farm work. The sale of caspsmayed a big role. If sufficient land is
available, farming focused on cash crops seemsetoent to sustain the family’s liveli-
hood, even if the family has many members. Thetgures how long it can continue if the
family size expands further. Finally, either thadaneeds to be split again to build more
households, or more family members need to woskiernal work.

After the balanced combination of agroforestry femgrand external income sources, a fo-
cus on farm income seems to be the better livetirsiategy for the moment. However, it
is not always possible to combine the land of savfamily members under one household
in order to create sufficient land for cultivation.

If the land is small and a better education is giteefamily members, external work can be
a good alternative to assure a good livelihood.extéeless, job offers are limited in the
small infrastructure of the village.

The worst financial cases occur if a family isaation external work and that work is on

an occasional basis. In this case, the income sasriasecure and poor livelihood condi-

tions easily occur. Often this goes hand in hant @wilow educational level that is in some
cases also passed on to the children. This seebesaaownward spiral and often does not
give much hope for improvement.

The best long-term strategy seems to be the asisociaf different land parts between
households for cultivation. However, this is makglly only possible within families be-
cause otherwise arguing might be pre-programmetidfis not an option, then a balanced
income source on a higher educated level as wédiraing seems to create a more stable
and secured situation. Agroforestry, if succesgfutiplemented, could be very helpful for
livelihood security because it allows gaining resgae income by farming even if culti-
vated on limited land. A combination of agroforgsaind higher educated external work
could help families to gain a better livelihood.

The fact that household balances were in nearlgaaés negative could indicate that not
all data on income and expenses were reportednérgklevel of mistrust and the wish to
avoid deeper insights into private matters is ap@mensive explanation why only half of
the farmers provided data on financial matters. tAeoreason for incomplete datasets
might be that some farmers are illiterate and tiaisable to document data by themselves.

6.1.4.5 TOT

Farmers accepted the TOT agroforestry training yasitively, even though the training
was challenging and too technical in some casds. f&tmers got many new ideas and
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information. For the future, farmers would likedess that are more practical, and the ad-
ditional inclusion of several other topics as veslllonger expert monitoring and attendance
on the fields. In 2013, several farmers shared thesons and experiences to other inter-
ested farmers in the surrounding villages. Theingiwas a one-day information workshop
in which the basis of agroforestry was explainedaddition, every participant of the new
group received some tree seedlings.

The event made clear that the TOT training recebsethe focal group in 2009 was most
likely not sufficient to provide the self-confidemoeeded to train others. This was because
most farmers did not want to do so and felt shyrévtoaining in how to train others would
be needed to install a regular person to give agesfry training. In addition, trainers could
be more motivated if they could earn some incontaigway.

6.1.5 Project Trend Lines

When indicator and interview data were compiled grouping framework based on plant
species survival rates, two clear trends crysaaltis

a) Farms that focus on farm income generation wereeranoccessful than those farms
that focused on external work income.

b) Farms that performed better in plant survival ragssigned less land for transition
to agroforestry, and farms that performed worsgassl more land for transition to
agroforestry.

Farms that focused mainly on farming, rather tharexternal work, performed better in
plant cultivation than others did, perhaps becdlsig attention is targeted on plant culti-
vation anyway. In this case, several family membeosk together on plant cultivation,
while on farms focussing on external work, oftertyathe women (sometimes only one
woman) are responsible for all household and faorkwin addition, farms that cultivate
cash crops for income generation might be bettevaduating the value of such plants.
Eventually, successful farmers cared better far filants because they better assessed the
income potential.

Farm income is often focused on a few cash crdqesdirawberries or radish. Bigger flat

areas are needed to cultivate a sufficient quaatitijose crops. Even so, farms with exter-
nal income generation also cultivate plants folirggl in these cases, often more diverse
species are cultivated in smaller amounts. Inway, external work focused farms might

have more spare land.

As most households with an external work incomatsgry were in a poor financial situa-
tion, bigger land sizes might have been assignettdasition to agroforestry out of some
kind of desperation or hope for a betterment oiir tiveelihood by the project. Especially if

they have Farm A as an example in mind that hassgiye livelihood situation, even so its
land is rather small sized and income is partlyedrexternal.
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6.1.6 Hypothesis Assessment

At the start of this thesis, hypotheses were plorés@lescribe expected project outcomes
and to finally evaluate whether project expectatiere met. In the following section, the
hypotheses are considered one by one againstdfexpfindings.

Changesin the socioeconomic basis of farmer s through implementing agroforestry in com-
parison to remaining in subsistence farming.

» Agroforestry enhances a farmer’s market for selfjogds due to a higher plant di-
versity.

In Kaule, agroforestry increases the goods avail&in the market due to higher crop di-

versity. The amount of crop production for the nenwas on the agroforestry farm four

times higher in 2009 and 2011 than the averagkeobther farms. In addition, new plants

like herbs and fruits that are not cultivated blgestfarmers added to the general market
offer. Additionally, the plant survival rate of ngwntroduced plants and plant species was
the highest on the agroforestry farm. Whether aragwoforestry enhances plant diversity

depends on the applied agroforestry system. Howeav&aule, the agroforestry system of

Farm A clearly achieved this criterion.

» Conversion of conventional farming to agroforestigreases income and decreases
expenses for farmers.

An increase in income can be expected if agroforestsuccessfully established in a way
that resembles Farm A. An increase in income weafzkcially be the case for households
that have an income focus on external work or balanced mixture of external and farm
work. Because they generally have a lower incoheehhancement would be even clearer.

Anyway, even if it would have been possible to edtlsufficient data for a time line of
income development, a decline of income data woalke been found in the beginning.
This is because at the start, unforeseen diffiesiltnight occur that influence income and
expenses. The establishment of an agroforestryriaeds a longer time for being evaluated
because the system needs a long time for its edtai@nt.

The agroforestry farm not only had a higher incdme also higher expenses. Expenses
included everyday living costs for several areaslioey also include higher investments in

the farm in order to further its development. Beseaof this, the second part of the hypoth-
esis can be disapproved. It was assumed that eepdesline because plant cultivation for

own nutrition is included in agroforestry and coldd/er expenses if less items need to be
bought at the market. The data showed that if migihmme was generated, more likely

also the expenses would increase. Farmers stadethty would invest in bigger houses,

more land and children’s education.
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* Working hours on the farm and the necessity of resleemployment will be re-
duced.

The study showed that a mixed income by farming extdrnal employment is probably
the most favourable livelihood strategy for fanslwithout big farms. Whether external
work is necessary is rather a question of land thiae of the farming system. However,
agroforestry can help to generate income by farrewren on small pieces land and, in this
way, less external work is required than if no famcome is produced.

Farmers save time if they do not need to colleetsliock fodder outside their land because
it is included in agroforestry cultivation. The tuhtion of many diverse species, on the
other hand, is most likely more time consuming tbaltivating one or two cash crops. In
this sense, the working time directly on the fasrpriobably the same. It was not perceived
that family members of the agroforestry farm haderspare time than of the other farming
families.

The impact of agroforestry on the ecological systemin comparison to conventional subsist-
ence farming with lower plant diversity.

» System change towards agroforestry enhances biaesidy in the project area.

» Agroforestry enhances organic material in soils lagigs to improve soil quality.

This study showed that agroforestry has a muchehnigtant diversity than other evaluated
none agroforestry farms in Kaule. Even though tbetle indicator was not very strong, a
tendency could be found that also the faunal etesyss in better conditions than on other
farms. Soil data also revealed a better soil statulse agroforestry farm compared to the
other farms. As soil quality, plant growth and g@tem status are closely linked, agrofor-
estry as carried out at Farm A is clearly favouedbl soil and diversity.

Sustainability and dissemination of introduced methods by agroforestry training.

 TOT (Training of Trainers) training empowers andtivetes farmers to circulate
information.

In 2012, after the time of the here presented wiwk,farmers of the original group gave
an agroforestry introduction lesson to other irdeze farmers of neighbouring villages. In
the scope of this lesson, they explained the prlacdf agroforestry and they distributed
tree seedlings to other farmers. It needed someueagement by the group for them to
give the training, because everyone of the origgnalip felt shy. Even if the TOT training
was designed in a way that participants shouldblte ta train others, a three-week course
Is probably not enough. This is especially the dasee considers that farmers are not used
to teaching and some of them did not attend scliaslprobable that without external help,
the training or information diffusion to others lmilot become an autonomous process.
However, the practical aspects of the TOT was coieve and training was in the end given
on to others. The quality of this training, howeweas not evaluated.
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» Group formation and registration facilitates motiva and activity of project par-
ticipants.

The group formation was the basis of all later gcoperformances. Without monthly group
meetings, intensive discussions, and group a@sitie project would not have been pos-
sible. The registration of “Kaule ev Nepal” wasginally done for legal reasons but over
the time it proved to be very important for theup@erception. When they built their own
board, opened their own account and later evemgaegdigroup membership cards and col-
lected member fees, it became clear that the gidergity is important for the members.
In this way they are visible to other villagers arat just dependent on foreigners. After
this project phase was finished in 2011, the nesjept phase started in 2012 and it con-
centrated on the development and fostering of gamjvities of “Kaule ev Nepal’. The
local organisation finally applied successfully fanding from the German embassy for
the construction of toilets. At this point in tintbe activities are still not total autonomous
but with attendance of Kaule e.V. in Germany. Hogrethe local organisation is con-
stantly growing. If the organisation can survivehammo foreigner involvement only time
can show. The registration of an organisation i@pal even more complex than in Ger-
many. For farmers it is often very hard to fulfil éne bureaucratic requirements. Never-
theless, the formation of a local group seems ta b&y in which over time the project
eventually could become independent. At leastsuigportive of this process.

The reason why individuals are participating in ¢gmeup are manifold. The project pro-
duced several visible outcomes like fishponds,\& water system, toilets, burning facili-
ties for trash and several others. The focal fasraee most likely proud to be members of
an organisation that until today has existed fogre&rs. Other newer members might be
curious. Of course, the wish to get rewards ofpifegect will be a strong motivation for all
members. Foreigners are in their eyes a financaéption.

The group formation was one of the underlying aiéis that helped to give a structure and
that offered a stage for project development. is\Way, it clearly added to the motivation
and activity of the project members.

6.1.7 Hohenheim Concept

In the context of the Hohenheim Concept, the iniobidn of agroforestry would be called
an innovation, and Farm A, being the first onentoaduce and practice agroforestry, is the
innovator.

The beginning of the diffusion process is seen witkers adopt the innovation and was
initialized by the project when training and maaémvere provided. Whether or not the

process of diffusion continues over time can ordysben over a longer time period. Until

the end of 2012, the diffusion process has nobyetcome the so-called critical phase.

This is because it has not been reported that édh@ers outside the project have adopted
the agroforestry system and this means that asaelborting phase has until this point not
yet been reached.
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The force field of the political situation also luénced farmer behaviour. Members of po-
litical parties threatened project members thay theuld be registered on a “black list” if
they did not perform in a certain way. If this gartould get into power, farmers on black
lists would be at a disadvantage. The influencthefcaste system is another example for
a force field. The rules of the cast system asaigartain role to its members. It seems very
hard, if not impossible, in many cases to act det¢hose rules. However, farming is a
subject that went in accordance with farmers’ edaplives. In this way, it would in gen-
eral have a chance of being implemented.

What we overlooked at the project start was théblpra with demonstration or model
farms. People come and see, and it is an advatddge/e procedures or results visible. In
this way, the pressure on the agroforestry farmegeed over time when more people got
interested. However, Farm A started to ask what #dvantage would be as a demonstra-
tion farm, because they did not get any additidinaincial or material support so as not to
create jealousy and suspicion by other project neemi®ver time, the rejections to being
a demonstration farm by members of Farm A increaBatthe visible example, the exist-
ence of a demonstration farm is not sufficientpéfople believe that the demonstration
farmer has better resources or is not really coaiparto themselves and their situation.

The question is, what are the driving or inhibitiiogces for the diffusion of agroforestry
as a system that can help to generate income.

Table 1 (compare chapter 1.1.3) displays certastofa that can affect the diffusion pro-
cess. The following section considers the analgsebidescribed situation of project mem-
bers in Kaule against those suggested factorglier @o try to predict project development.

Comprehensibility: Do project participants understand why the inniovais a solution?
Do they understand the possible outcomes? FarmaAvisible example of agroforestry
working. In this way, other farmers are able togma the outcome of the project and the
advantages of agroforestry. Additional monthly rreg and trainings offer the possibility
to talk and discuss about all aspects that cortbernewly introduced system. Demonstra-
tions and meetings are also open for other intedesidividuals. Over time, a change in
perception of project participants and villagerswéserved. At the project start, certain
facts were not clear or understood and this resgulteuspicions. However, later on, project
participants would share certain factors they haittst been careful with and then repre-
sented them, as they were their own ideas. Theepsoof assimilation and understanding
of newly introduced ideas was then advancing.

Complexity: How many stages does the innovation involve? Trefarestry system, as
Farmer A is practicing it, includes many plantgmlspecies, and techniques, is extremely
complex, and needs a long time for establishmdrg.cbmplexity is on several levels. First
of all, the training on agroforestry was for soraatiers too technical. There was too much
information in too short a time. Farmers were niikgtly over saturated. The transfer of
knowledge gained by the training into practicalufesson the field was hindered by the
complexity of the system.

Another level of complexity was the amount of disited plants and other practical mate-
rials. As farmers need to go on with their everytifi@and income generation, they cannot
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concentrate only on the project. For this reastowas probably hard for them to care for
their normal lives and build up the new systemhairtfarm at the same time.

Divisibility: Is partial adoption possible? It is hard to deteammwhether agroforestry will
be established on all or just some farms in theréubut surely one mayor role for project
development was played by the ongoing communicatioing meetings. In this way, the
project stayed alive, but it was also noticed thatconstant repetition of agroforestry re-
lated trainings and lessons, over time, changetadaperceptions of the project. Even
though many plants and plant species died on tmasfaand not all farms are flourishing
agroforestry farms at the end of 2012, changestrhigée occurred in ways of thinking and
for sure new ideas and techniques were introdudagibe later, some farmers will start by
themselves to include more species on their fa@ah dhe favourable for income and the
soil. This is already slowly happening. After aggars plants were more or less lost by
most farmers, a few farmers started again to haaressell them. Asparagus is expensive
and there is a demand for it in Kathmandu. Farrteza started to find out where they
could get seeds to cultivate plants again. In Wag, also with other plants like kiwi or
lemongrass, single farmers started to operate &ysklves. As soon as one can derive
some income through a newly introduced plant, réljuothers also get interested.

These examples show that it is not important thé&amers adopt all plants and suggested
techniques at once. Each single introduction caagmied separately and more can be
added over time. Most likely, the combination ofnrpaomponents will bring a better out-
come as the data of Farmer A implies.

Risk: What are the consequences of failure? Becaugaitipants only provided part of
their land for transition to agroforestry, the rilat a participant would lose their total
livelihood subsistence was minimized. In addititre participation was limited to a few
families so that in case of unforeseen threatssaiddantageous development financial aid
could have been organised and provided by the girogsponsible organisation in Ger-
many. Of course, this was not communicated to ptojeembers to avoid creating expec-
tations or listlessness.

In the case that the agroforestry techniques willoe adopted, there is the possibility of a
loss of face and a loss of credibility for the dgrestry system as well as for the project.

Observability: Are activities and results observable to others@ fiesults of the project
were visible to others because they saw plantsiggpand the formation of the local or-
ganisation was notable through activities like rhbngroup meetings and trainings that
took place in the democentre located in the cemiti€aule village. The democentre was
renovated and used and many international volusitearticipated. In this way, a lot of
activity in general was detectable. On the othedhan the start, many plants died and for
villagers that did not participate in meetings &rahings it was not comprehensible why
so many fodder plants were distributed and cukidaResults were best visible on Farm
A. But the farm processes, meaning the farmingvgiets and the reasoning of Farmer A
who visited many additional trainings and madedoisstant experimentation, may not be
visible at al.

Observability of SuccessHow and when can success first be observed? Hogvdosthe
stages between input and output? The given exaoflee agroforestry farm showed the
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long time span that is necessary to implement agestry. Farmer A is nowadays, after at
least 10 years of input, a successful and resp@eteibn in the village. Other farmers fol-
low him as a good example. All interviewed farmstieted that they would like to have an
agroforestry farm like Farm A. This farm has a geod regular income and has ongoing
development of modern techniques like biogas, sttaleles and new toilets. In addition,
Farmer A has a respected job as secretary of Hageiofficer.

First stages of success can already be seen ifingand growing plants on the fields. In
addition, the formation of the local organisatiocluding certain activities like monthly
group meetings are detectable to others. The groffe local organisation and the wid-
ening of included land into the agroforestry fargnare visible long-term developments.
Finally, the improvement of farms by investmentttivas gained by selling agroforestry
goods would be the last observable stage of success

Observability of Failure: How is failure visible? Some project participadecided to
leave the project. Villagers that could not papiate in the project were in some cases jeal-
ous and prejudiced the project by giving negatiuteare prognoses for the project develop-
ment. Farmers reported, for example, that othéagelrs asked project participants if they
would from now on consume grass after livestockddplants were distributed. This is
one of the reasons why two participants left traqmt quite early after behaving in a con-
tradictory fashion towards the project’s goals. Witewvas discovered that other villagers
were putting certain pressure on participantsai$ @Wiscussed in the monthly meetings re-
sulting in the group better understanding the stnaand finding ways to overcome this
inconvenience.

Some introduced plants were unknown to farmersthag did not know how to use or
cook them. In addition, they could not estimatevhkie of such plants. This was an im-
peding fact and these plants died shortly aftemg@itroduced on the fields.

Comparability of motivation: Is the motivation of innovator and early adopteessame?
Finally yet importantly, personal ability had aystrong influence on the success or failure
of the introduction of agroforestry as it is praetl on Farm A. Farmer A has a strong
personality. He is a pioneer. Other villagers’ ag@ndid not make him give up, and he went
through the years of destitution until the agrostmgsystem eventually began to work suc-
cessfully. Even so, others told him to leave hmglland move to Kathmandu. During this
time, he would have had a low social status in Kalihat he continued, even though his
wife was angry with him, as he reported, showsstrisng character. This is most likely a
requirement in installing a complex system likeagnoforestry system. If other farmers are
able to reach the level of Farmer A only time \shw.

The general income generating strategy is an irapbfactor. For families earning most
income from work outside their farm, the establisiinof agroforestry as a long term in-
vestment does not make sense, perennial cash @nopsome subsistence crops fit better
in this case.

Another reason why many villagers wanted to pgét@ in this project as early adopters
might be the hope of receiving financial aid frooneigners. The support and possibility
for getting materials was also motivating. In gahern project generates multiple ad-
vantages for people to be in contact.
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Compatibility: Does the innovation match existing cultural pr@eti and norms? The
farming system seemed to be compatible with cultamd traditional practices. One hin-
dering point was the occurrence of wild animalg Iikonkeys that resemble the monkey
good Hanuman (compare chapter 6.1.1). However effests farming in general and not
agroforestry per se.

Agroforestry is not compatible with all kinds ofaegies of livelihood development. It
only makes sense, if the farm is important forfmily income and farming will be a main
source of income for the next 20 — 40 years.

Labour Input: What implications has the innovation on labouwits@ To install agrofor-
estry is time consuming. Once it is running, laboyut can be seen as being reduced in
terms of time input because farmers can produceyéhwveg or many things they need on
their own farm and do not need to collect wood diedor food outside their farm, or at
least to a smaller extent. But the high number@hents in the system does not allow for
scale effects as in mono cropping. Therefore thienga in work load might be lesser than
expected.

Costs: What are the short-term and long-term costs? Faject start onwards, there was
a focus on keeping costs for adopters as low asilges Plants or seeds were distributed
and nurseries established. The idea was that projesnbers would later on pass
knowledge and material to other interested indiglduThat this is not working as expected
became clear when it was discovered that farméugdalants and building materials, they
got free less than when they had to pay a smallaimin addition, they did not understand
why they should share plants and materials witlerotiewcomers.

Still, even when no external financial supportrigyided, the costs for plants and seeds are
not very high. Farmers can cover such costs theatetith loans that they can get from a
farming cooperative in Kaule.

Of course, if adopters want to include practicks fishpond establishment or beekeeping,
the costs are higher. The local organisation “Kaaye- Nepal” applies within Nepal for
funding from governmental or non-governmental orgaions to facilitate its members
with trainings and materials.

Once the cash crops of the agroforestry project &t@enerate income, adopters can rein-
vest in other techniques.

Returns: What are the benefits of the innovation? Agroftsesffers a wide range of dif-
ferent cultivations and additional supporting piced. These can be carried out separately,
but as more details are included, the more effedtie system can be as the existing agro-
forestry farm demonstrates. The most important tisnare extra income generation
through cash crops and other techniques like beakger fish farming. These activities
have additional positive effects on environmenga/iees. The diversity of plant cultiva-
tion has a positive effect on soil conditions, badd to higher pollination rates and fish-
ponds create water resources on the farmland. &hee$t of agroforestry and affiliated
practices add either to a more diverse diet of saepr to higher income rates over the
long run.
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6.2 Conclusion and Outlook

No innovation is suitable and advantageous foryday. This is again confirmed by the
analysis of this study. If it had been known foronh and under which conditions, agro-
forestry is most compatible and promising in Kaules project participants could have
been selected more accordingly. Favourable fastordd have been income orientation
on a longer run through farming or a balancedegpabetween farming and off-farm work,
sufficient labour force, smaller sized farm, no iedrate financial pressure or debts, and a
personality keen to learn and to try out new things

However, the aim in itself to convert all farmsagroforestry turned out to be questionable.
There are many ways to improve livelihoods, anélsutransformation from conventional
farming to agroforestry is not the easiest one,carthinly not for everybody.

In conclusion, the research questions of this sardyanswered.

1. Which impact brought about through agroforegtigctice has or could have a system
change towards improving social, economic and epcdd conditions in Kaule?

2. To what extent are the applied methods the dghs needed for achieving sustainability
of the project?

Agroforestry can be a system that allows farmerzréaluce considerable income even on
smaller land areas. The ecological enhancemengtoyaestry, especially by the enhance-
ment of soil quality allows cultivating more plamisa more successful way. This became
clear when the project was revisited in 2014 amdioject was found in a surprisingly

good condition. Trees and other plants had growthby and agroforestry was actually
visible on all farms that were participating in fr®ject. At this time, four participants had

left the project, resulting in a continuation arattyipation of 12 farms.

Some project members reported earning agroforastome by selling lemon grass as a
tea substitute, others by selling vegetables, beeyand fish production. In 2014, Farm 1
started to harvest kiwis. The engagement of ppdruis that started the project in 2009 and
that were still in the project seemed very motidadad very positive.

Better plant production can enhance the nutritibfamilies on the one side, and helps to
generate income on the other. Still a combinatibbath farm work as well as external
work seems to be the most secure livelihood styatElgis is especially true if higher edu-
cation is involved which can help to get a safeglberm occupation.

Of course, the problems of land division and therel@se of available land per family can-
not be avoided. In addition, in a village like Kauhere will not be endless demands for
higher educated job seekers. If no jobs are availalthe village for higher educated family
members, eventually they need to work in Kathmamwler the long run. Nevertheless, a
good education will also prevent pauperisation iragpens new perspectives. However,
the enhancement of soil quality that is obviouslgreected with agroforestry improves the
farming value of the land and allows again high@dpction. Although a farm’s land can
only feed a certain amount of people, the farmiaridaule and in surrounding areas is not
being used to its optimum. In this way, thereilfsime room for agricultural enhancement
if the underlying problems, like poor soil qualdy poor irrigation systems are resolved.
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Although agroforestry could be a solution becatg®avides the necessary services for
soil quality enhancement and income generatian,still not necessarily the right system
for everyone in the village because of its compileXstill, step-by-step techniques can be
adopted over time. This type of adoption can bepamed to what happens in nature. An
oak tree produces hundreds of thousands of admmsgh only a few hundred will germi-
nate. Some will die later by being eaten but atkesgrving as fodder. Finally, some will
grow to full height and produce new acorns. Theleistarts again. Of course, the analogy
cannot be taken 1:1 but still some little piecesahparability might be there. At least a
system like agroforestry that offers a wider rangeomponents can be applied in several
ways, which suit the personal preferences of ptessilopters. If the seed finally germi-
nates will be dependent on many factors whereoksam not predictable.

Recommendations for the future of agroforestry aul€ are those that offer better starting
conditions for plant cultivation. First, soil prepay conditions like liming and fertilisation
should be carried out to create a basis were ptamgrow and establish themselves in a
strong and healthy way. Then training could be gia@gain on single selected plants, espe-
cially cash crops, one by one over time. When erestablished, the next one can follow.
At the same time, it is important that the hangest be sold because then farmers see and
estimate the value of the plant. A market for sgllecologically grown crops is provided
by the nearby-situated capital Kathmandu.

Maybe work groups could be formed in the local argation that focus on certain activi-

ties, for example, the “water group”. Farmers iis tiroup would get support and material
only on establishing irrigation on farms that bedo the village. This cluster approach
would prevent overburden. Still different groupshngeveral members could focus on dif-
ferent subjects so that results are visible torotdw@ners and might be inspiring to engage
in farm or village development. The same systeniccalso be done for the promotion of

certain cash crops. For example, a group couldbedd that cultivate and disseminate
kiwi plants. Additional periodical training on ciyation, harvesting and marketing could

contribute to success. Nevertheless, it would gomant to propagate not only one but
also several plants to enhance biodiversity instirese of agroforestry.

For some problems, no solutions could be foundexample, the threat monkeys pose for
farming. As long as the wildlife department or athesponsible authority does not evolve
an action plan on how to handle the monkey popariatihat destroy crops and harvest,
farmers are exposed to that threat.

In addition, livestock of neighbours that grazefarmland is a tricky issue. Fencing is
expensive because it needs materials that wilketoduring the monsoon rain. Electrical
fencing is difficult because electricity is ofteatravailable. The best solution seems to be
house gardens so one can have an eye on the bubpisat is of course not always possible.

Good examples of agroforestry enhance the diffugrooess. As pressure increased on the
existing agroforestry farm due to its popularitye tproject recommended establishing a
new demonstration farm that belongs to all membétse local organisation and would
be financed through income generation by fundrgisind by membership fees.

The visit in 2014 has shown, that Agroforestry Hegeloped to be only one component in
the basket of options of the project. The seleatibfurther options is increasingly handed
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over to Kaule ev — Nepal, bringing more local gapttion into the development process
and attracting external help only to support selph

When the project was revisited at the end of 2@i4,local organisation had grown and
included many new members. New adopters start@mement certain components of
the project on their land. Higher-ranking indivitkaf the village also participated. It was
reported that the organisation and the project laaxery good reputation in the village and
in neighbouring villages.

Finally, in 2014 the project participants wroteetidr to Kaule e.V. in Germany and asked
to provide again a project manager for three meas/to accompany the project further.
Because the participants asked for further supponstas decided to send someone again
for three years. This time the focus of the worK aé on water issues.
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7 Summaries

7.1 Summary
Introduction

In the Midhills of Nepal, agriculture is practiceabstly as subsistence farming on often
small-sized terraces. Nowadays there are often arfgw trees left in cultivated areas,
which leaves the soil bare for several months efydar, mostly in winter. Degeneration
processes by environmental influences on barecesrand a deficiency of organic mate-
rial lead to poor soils and consequently to a redutarvest.

Problem Statement and Objectives

A rising population leads to a fragmentation ohfarby spreading estates, thus leading to
ever smaller-sized cultivated land areas. Thesenoéind increasingly do not produce
enough food to feed farmers and their families. possibilities of work in other income
sectors are limited. Consequently, some farmekglézeir land and move to Kathmandu,
while others send family members abroad to earnayponindia, the United Arab Emirates
or Bahrain where they often work under unsafe dons.

To break this chain it is necessary to develop sawival strategies. One solution is to
ensure that existing farms can produce enough todeed themselves and sell to make a
living. This can theoretically be achieved by aitgive farming methods and the introduc-
tion of new techniques. Agroforestry with its mixiaming styles and aspects of perma-
culture can eventually help to ameliorate the saild provide extra nutrition and income
through a perennially mixed plant production systhat also includes several cash crops.

The objective of the present study is to evaluageactual situation of farmers in the region
of Kaule, Nepal, and to assess the system chaogedubsistence farming to agroforestry.
An existing agroforestry farm established in Kaal®ut 15 years ago will serve as a ref-
erence.

Methodology

For the system change to agroforestry several hgses were put forward on the assump-
tion of the stated problems. These hypotheses Ieee tested by several methods such as
socioeconomic and ecological field surveys, in cioration with qualitative social research
methods like interviews, questionnaires, protoeold direct observations. The results were
then ordered in case studies per household anddetemulated into comparative group
observations. The system change was then contesddab a situation-based functional
theory of adoption and diffusion of innovationssiocial systems.

This study report is the written monitoring resaflthe three initial project years from 2009
to 2011 in Kaule, and in some cases supplementedityional data from earlier and later
years. Data on income and expenses, work distobuwtithin the families, soil quality and
biodiversity have been selected. General descngtad farming methods and reports on
several training sessions are also included, aksasehe assessment of terrace sizes and
meteorological data.
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Results

The monitoring of income and expenses data of prgarticipants, including income
sources and living costs, allowed for a better wstdading of the actual financial situation
of farm households. Farms could thereby be diststgaa intdfull-time farming for income
and own nutrition, part-time farming, doing farmiagd external work for income and own
nutrition, and part-time farming based on exteinabme sources that only have income
by external work and just have some few plantofan nutrition. This result was interest-
ing because beforehand all farms were assumeddadeéefined as subsistence farms.

The documentation of work categories in househaidstheir distribution showed, on the

one hand, the everyday work routine of familieg] an the other hand, the work distribu-
tion between the family members, that was in depeag to the main income sources of
the households. In full-time farms the work waseatequally distributed between men and
women, while in other farming categories mainly themen were responsible for farm

work.

Data on soil testing showed that soils are generat bad condition in Kaule. The soil of
the agroforestry farm is in a distinctively betendition than at the other farms.

The documentation on cultivated plants revealetittigalong-term established agroforestry
farm cultivates more than double the number of {pémecies compared to the average of
the other project farmers.

Due to external disturbances, no significant rescidtuld be achieved for soil-living cole-
opteran. The capability of soil-living coleopteras biodiversity indicator was finally re-
garded as doubtful.

The survival rate of newly introduced plants byjeco participants was finally used to build
three groups. Other indicators and results wene déissigned to those groups. This revealed
intersections of performance and farms livelihoibgegions and strategies. Full-time farm-
ing households performed better than other categokiowever, the established agrofor-
estry farm performed best even though it is a pame-farm.

After comparing single household situations in¢hse studies with those of accumulative
group observations, two different livelihood stags were found that seemed to be sus-
tainable for the current situation in Kaule. Omatgtgy is where several parts of families
merge together to create bigger social structundscambine their land in bigger scales to
produce their livelihood. Alternatively, like thease of the agroforestry farm, the other
strategy is part-time farming with enhanced cuttwa methods for nutrition and income
production, in addition to external work based aghbr education.

When agroforestry was compared to a situation-basactional approach to describe its
potential for adaption and diffusion, it was fouhdt agroforestry in its complexity is dif-
ficult to establish and places high expectationsadopters. For households that cultivate
only a few plants for personal consumption, agredow is not suitable, although they can
adopt single elements of the package. The intramlucif new plants and methods into
farming systems needs to be preferentially plarimetharketing prospects. The potential
of diffusion of the innovation depends on the neaeg support.
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Conclusion

Even though agroforestry, in the form it has bemmmted by the project, is relatively
complex, it allows farmers to choose out of its titwdle of elements which ones to adopt.
The adoption of further farming methods and plamwtd also additional components like
composting or beekeeping can be further developedtone. The potential of agroforestry
to enhance soil quality and to contribute to bettep production became apparent when it
was compared to other project farms.

For the future selection of project participantssirecommended to pay attention to the
income strategies of households. Full-time and-fiawe farms have a better potential for
adoption than households that base their inconmextarnal work.

The potential of diffusion of agroforestry to ottfarms in the area is possible, as long as
suitable local structures like demonstration faand locally organised project structures
are established and continual trainings are orgdni& mixture of self-help and external
support is therefore favourable.

7.2 Zusammenfassung
Einleitung

In den Midhills von Nepal wird Landwirtschaft megif kleinen Terrassenfeldern in Form
von Subsistenzlandwirtschaft praktiziert. Heutzetaod auf landwirtschaftlich genutzten
Flachen nur noch wenige Baume vorhanden und deeFé&egen vor allem wahrend der
Wintermonate brach und unbedeckt. Umwelteinfliissgies ein Mangel an zugefuhrtem
organischem Material tragen zu Degenerationspreregsd einer Verarmung der Boden
bei. Dies resultiert wiederum in reduzierten Erritégen.

Problemstellung und Zielsetzung

Erbteilung tragt in den Midhills fortwahrend zur ngfragmentierung bei, und fihrt in
Kombination mit einer zunehmenden Bevdlkerungseichi immer kleineren landwirt-
schaftlichen Nutzflachen pro Haushalt. Diese Flagheduzieren haufig nicht mehr genu-
gend Ernteertrage um die Familien zu ernahren Miiglichkeiten auf andere Arbeitsfel-
der, als alternative Einnahmequelle zur Lebensenhglauszuweichen, sind begrenzt. Da-
raus resultiert, dass einige Familien ihr Land agsén und nach Kathmandu ziehen. An-
dere Familien senden Familienmitglieder ins Auslaitalicherweise nach Indien, in die
Vereinigten Arabischen Emirate oder nach Bahramswe zu unsicheren Konditionen ar-
beiten.

Um dieser Entwicklung entgegen zu wirken, miissemilien neue Uberlebensstrategien
entwickeln. Eine Losung kdnnte zunéachst eine eghdlahrungsproduktion auf den vor-
handenen Landflachen sein. Dies kann theoretisathdalternative Anbau-, und Kultivie-
rungs- Methoden erreicht werden. Agroforstwirts¢hiait inren Misch-, und Dauerkultu-
ren, kann zu einer Verbesserung der Béden undhgdristig zu einer gesteigerten Boden-
produktivitat beitragen, und mit ,Cash Crops* zasiéhe finanzielle Einnahmen erzielen.
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Die hier vorgelegte Studie evaluiert die grundlefgeituation von Landwirten in Kaule
und beschreibt die Projektbemuihungen zur Verbrgiter Agroforstwirtschaft. Ein bereits
seit Uber 15 Jahre bestehender Agroforstbetriéaule dient dabei als Vergleich.

Methoden

Fur die Systemumstellung zur Agroforstwirtschaftreden durch die Annahme von Prob-
lemstellungen verschiedene Hypothesen formulieigs® Hypothesen wurden mit Daten
von unterschiedlichen Indikatoren, aus dem soAahomischen und 6kologischen Be-
reich, durch Messungen und mit qualitativen sozedenschaftlichen Methoden wie Be-
fragungen, Gesprachs-Protokollen und personlictesbBchtungen geprift. Dazu wurden
diese Daten zunéachst in Fallstudien pro Haushalirmunengefihrt und dann zu einer ver-
gleichenden Gruppenbetrachtung der Projektteilnelvermvendet. Die Systemumstellung
wurde anschlieBend im Rahmen einer situationsfanaten Theorie der Ubernahme und
Verbreitung von Neuerrungen in sozialen Systemamabletet.

Die hier vorgelegte Studie bezieht sich im Kern diefersten drei Projektjahre von 2009
bis 2011. In manchen Fallen sind, zum besserertafetsis, zusatzlich Daten von friheren
oder spateren Jahren beigefuigt. Daten zu Einnalumeusgaben der Betriebe, zur Ar-
beitsverteilung innerhalb der Familien, zu Bodechaffenheit und zur Biodiversitat wur-
den erhoben. Daneben wurden generelle Beschreibutege Pflanzenanbaus, sowie ver-
schiedenen Schulungsberichte erstellt und die Vesoreg der Terrassenflachen sowie me-
teorologische Daten ausgewertet.

Ergebnisse

Die Datenaufnahme zu Betriebseinnahmen und Ausgdeeam Projekt teilnehmenden
Landwirte, ermdglichte einen tieferen Einblick iie advirtschaftliche Situation der Haus-
halte. Mégliche Einnahmequellen und die Lebenshgkkosten wurden erfasst. Damit lie-
Ren sich die teilinehmenden Betriebe Uberraschén@ese in Haupt- Neben- und Zuer-
werbsbetriebe einteilen, auch wenn sie zuvor aleQefinition der Subsistenzwirtschaft
zugeordnet wurden.

Durch das Erfassen der unterschiedlichen Arbeigjaten in den Betrieben und der Zu-
ordnung derer Zustandigkeiten wurde zum einen déeifsalltag der Projektteilnehmer
dokumentiert, zum anderen wurde deutlich, dassvdreeilung der Arbeit innerhalb der

Betrieb abhangig von der Haupteinnahmequelle deriliaist. In Haupterwerbsbetrieben

ist die Arbeitsverteilung eher gleichméaRig zwisckeauen und Mannern aufgeteilt. In den
anderen Fallen sind haufig die Frauen starker in.dedwirtschaft aktiv.

Bodenanalysen bestétigten den generell schlechista@d der landwirtschaftlich genutz-
ten Boden in Kaule. Deutlich wurde dabei der imgleich wesentlich bessere Zustand des
Bodens im bestehenden Agroforstbetrieb.

Die Erfassung der Anbaupflanzen veranschaulicless der bestehende Agroforstbetrieb
teils mehr als doppelt so viele Pflanzenarten ahladsider Durschnitt der anderen am Pro-
jekt teilnehmenden Landwirte.

Bodenlebende Coleopteren wurden analysiert. Auffymirederholt auftretender externer
Stérungen, konnten jedoch keine aussagekraftiggeldaisse erzielt werden. Die generelle
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Tauglichkeit von bodenlebenden Coleopteren als iBevditatsindikatoren wird letztend-
lich angezweifelt.

Anhand des Projekterfolgs der teilnehmenden Landwirezogen auf die Uberlebensrate
von im Rahmen des Projekts verteilten Pflanzendemrdrei Gruppen gebildet. Die Er-

gebnisse aus den Indikatoren und Befragungen wudgchlieRend diesen Gruppen zuge-
ordnet. Dies verdeutlichte den Zusammenhang voretrsgtrategie und Erfolgsrate. Fa-
milien, mit landwirtschaftlichem Haupterwerb ertésl hohere Erfolge als andere Land-
wirte. Auch auf dem existierenden Agroforstbetridgterlebten die meisten Pflanzen, auch
wenn dieser als Nebenerwerbsbetrieb fungiert.

Nach der fallweisen Beschreibung der Betriebe usrddérauffolgenden Eingruppierung

wurden letztendlich zwei Strategien identifizietie fir eine nachhaltige Entwicklung von

Familie und Betrieb in Kaule vielversprechend eescén. Entweder schlieRen sich Fami-
lien zu grolBeren Einheiten zusammen und erwirtséehahren Lebensunterhalt auf den
vereinigten grofReren Landflachen. Alternativ, wieBeispiel des bestehenden Agroforst-
betriebs, kann die Nebenerwerbslésung bei vertdesseknbau fir die Produktion von

Nahrung und Einkommen, und mit zusatzlicher moglictualifizierter aul3erbetrieblicher

Arbeit zum Erfolg flhren.

Die Betrachtung des Agroforstprojekts, im Rahmergisituationsfunktionalen Ansatzes,
zur Bewertung des Adoptions-, und Verbreitungspwiés zeigte, dass Agroforstwirt-

schaft eine sehr komplexe Neuerung ist, die hoHerlerungen an die Ubernehmer stellt.
Fur Zuerwerbsbetriebe oder solche mit auslaufebdedwirtschatft ist sie ungeeignet, je-
doch konnen diese einzelne Elemente des Paketedliyeen. Die Einfihrung der neuen
Pflanzenarten und Methoden in das Betriebssystess morrangig von der Vermarktung
her geplant werden. Nur bei geeigneter Unterstigtzibt es ein Potential fir die Verbrei-
tung dieser Neuerung.

Schlussfolgerung

Auch wenn die Agroforstwirtschatft, in der Form wie durch das Projekt vermittelt wurde,
relativ kompliziert ist, ermdglicht sie durch eiNelzahl von Elementen letztendlich den
Landwirten die Wahl, welche davon angenommen weuthehwelche nicht. Die Annahme

von weiteren Anbautechniken und Pflanzen aber aoaolzusatzlichen Komponenten wie
z.B. Kompost oder Bienenzucht kann mit der Zeigabsut werden. Deutlich wurde auch,
dass durch das Potential der Agroforstwirtschaét,vé&rarmten Boden anzureichern, auf
langere Sicht eine Erh6hung der Ernteertrage zargew ist.

Zukunftig empfiehlt es sich, bei der Auswahl vomjekt-Teilnehmern, verstarkt auf die

Haupterwerbsstrategie der Familien zu achten. kermdie fast ausschlie3lich von der
Landwirtschaft leben, oder Familien die ihr Einkoemezu ungefahr gleichen Teilen aus
der Landwirtschaft und einer externen Erwerbstéiighkeziehen, haben ein hoheres Adop-
tionspotential als Zuerwerbsbetriebe.

Ein Ausbreitungspotential der Agroforstwirtschait anderen Landwirten der Gegend ist
madglich, wenn geeignete lokale Strukturen in Fooon Demonstrationsbetrieben und lo-
kalen Projektstrukturen etabliert und wenn weiteréinde Lehrgénge organisiert werden.
Eine Mischung aus Selbsthilfe und externer Untézstig ist daflr gunstig.
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9 Appendices

9.1 Annex 1

9.1.1 Questionnaires

9.1.1.1 Questionnaire No. 1 Background of Farmers Situatio  n in Kaule

1. School/Education

How many years do the children spend in school?
How often do the children go to school?

What are the costs of sending the children to déhoo
What is the distance to the local school?

What is the location of the local school?

How long does it take the children to get there?

What are the costs associated with the transpaxttool?
Do the children need to take a bus to get to séhool
Do farmers consider education important?

Do the farmers think that going to school will héhe children on the farm in the long
run?

What do children like learning about the most?
Are the children sent to higher education/univgfsit

Is the ratio between boys and girls the same?

2. Medical Care

Where are the closest medical facilities for thaifg?

How long does it take to get there?

How often does the family visit the medical centre?

What are the costs associated with getting meditahtion?
* How much money does it cost to see the doctor?

* What are the costs of transportation to the medieatre?
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* What is the possibility for health insurance amdoi, how much does it cost?
If the costs or distances were less would theyogbé doctor more often?
Do farmers think that it would be better for thesrsee the doctor more often?

What is the most common illness?

3. Social Structure

What is the social network of the family?

Do the brothers/sisters, aunts/uncles, grandpaséaie the same farm?
If a parent falls ill, how does the family adaptfheach other?

At what age do most men/women get married?

Are marriages most commonly arranged marriages?

Do couples live on the parent’s farm after marriage

What recreational activities do farmers spend ttieie doing?

What is the women/wives’ breakdown of the day?

What is the children’s breakdown of the day?

4. Acquirements

How does one acquire land?
How much does it cost to purchase land?
How much does it cost to purchase a cow, goathwffalo, rabbit, chicken, and seeds?

What is the breakdown of expenses including fooelliocine, education, and other?

5. Nutrition, Medical And Cultural Plants

What is the typical meal for a Nepali farming fayfil

How often do they eat meat? (Chicken, rabbit, dowifalo, etc.)

How much food do they purchase from the market?

How much food do they consume from their farm?

What is the difference between agroforestry farnand monoculture farming?
Do they plant any medical plants on their farms4dNlones?

What do these medical plants do?
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Would farmers like to plant more medical plants?
Do farmers sell these plants? How much?

Which other cultural (religious)/medical plants Mabthey use/plant?

6. Farm Income And Infrastructure

How far is the market to sell the crops?

How long does it take to get there?

Which transportation systems are used?

Do farmers feel that they receive enough moneytieir crops?
Does the price they receive for crops change? Byrmaoch?

Currently what additions (equipment) to farm/houseild most help farmers
(workload)?

What equipment (future) would help mostly and iraivvay?

If farmers had a greater income, what would thegnspmoney on?

7. Agroforestry Versus Monoculture Farming

What do farmers like most about the agroforestsgean?

What do they like least about the agroforestryesyst

What do farmers like most about monoculture farring

What do they like least about monoculture farming?

What are the comparisons between the workload mffagestry systems and monoculture
farming systems?

9.1.1.2 Questionnaire No. 2: Division of work per househol d

a) Family composition

How many people currently life in the household?

How many adults?

How many children?

Do the brothers/sisters, aunts/uncles, grandpaséaie the same household?
If a parent falls ill, how does the family adaptfheach other?

Do children live after marriage on the parent’srar
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b) Performed working hours on farm

What is the woman/wives’ breakdown of the day?
What is the man/ husband’s breakdown of the day?
What is the children’s breakdown of the day?

What recreational activities do farmers spend ttieie doing?

c) Performed working hours out of farm

Is time spent on work outside of the farm?
Where?

By who?

How much time on average?

Does anyone in the family work outside of Nepal?

d) Distribution of workload between family members

What are the usual tasks of women on the farm?

What are the usual tasks of men on the farm?

What are the usual tasks of children on the farm?

Are persons outside the family structure hiredwork on the farm?
For what kinds of work?

How often and when?

How does the workload change over the year? Wieathe busy months and less busy
months?

9.1.1.3 Questionnaire No 3: Cultivated plant use by farmer s

a) Use of plants for farmers’ own nutrition

What kinds of plants for nutrition are cultivatetther than for sale at the market?
What is the size of harvest?
When is the harvesting time?

What does the family eat when it is not harvesting?
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b) Use of plants for sale at the market

What kinds of plants are grown for sale at the ragitk
Size of harvest?
Market prize?

Market location and access?

c) Cultivation of religious plants

What kinds of religious plants are grown on therfar
What is their use?
What other religious plants are known?

Would they like to grow more plants for religiousrposes?

d) Cultivation of medical plants

What kind of medical plants are grown on the farm?
What is their use?
What other medical plants are known to farmers?

Would they like to plant more medical plants?
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9.2 Annex 2

9.2.1 Maps

9.2.1.1 Farm 1: Fields (2009) assigned for conversionto a  groforestry

Bestandsplan

MaBstab 1:250

Projekt: Kaule, Nepal

Planinhalt :
L egende
3 Tree
© Bush
€= Big Rack
N Bambus
" Palm
5m 18m
Kaule e.V.

Slope / Incline : 17 L%
cize of surface: 1675m?

Organisation for soclally sustainable Agra Prajects

Datum : 31.01.2009

Tel: 0221 / 278 85 17
Fax: 0221 /278 8517

Kaule e.V.
Benjaminsir. 26 E-Mail kaule-ev@web.de
51679 Kiln www Kaule-ev.org
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Bestandsplan

MaBstab 1:250

Projeki: Kaule, Nepal

Planinhalt

legende
3 Tree ]
™ Bush
% Big Rack
Bambus
" Palm
N Slope / incline: 383% i Kaule e.V.
Water is anly temporary aveilzhle Organisation for socially sustainable Agro Projects
size of surface: §99.84m? .'.
Datum : 31.01.2009
Tel: 0221/
Kavle e.V. Fax: 0221 /
jami E-Mail kavie-ev@web.de
51679 Koln www.kaule-ev.org
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9.2.1.3 Farm 3: Fields (2009) assigned for conversionto a  groforestry

Bestandsplan

MaBstab 1:250

Projekt: Kaule, Nepal

Flaninhalt :

L egende
Q Tree o

"2 Bush
[==Big Rock
Bambus

" Palm

Kaule e.V.
Organisation for socially sustainable Agro Projects

./ Slope 7 Incline: 212%
size of surface: 30%m?

Datum : 31.01.2009

Tel: 0221 / 278 85 17
Kaule e.V. Fax: 0221 /2788517
Benjaminstr. 26 E-Mail kaule-ev@web. de
51679 Kain ‘www_kaule-ev.org

9.2.1.4 Farm 4: Fields (2009) assigned for conversionto a  groforestry

Damaged data file, no map available.
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9.2.1.5 Farm 5: Fields (2009) assigned for conversionto a  groforestry

Slope / Incline: 1.9%

size of surface: 105¥m*

Bestandsplan

MaBstab 1:250

Frojekt: Kaule, Nepal

Flaninhali :

L agende

3 Tree 4]

< Bugh
= Big Fock
Danmbus

r" Paim

Kaule e.V.

Organisation for socially sustainable Agro Projects

Datum : 31.01 2009

Kaulee V.
Benjaminstr. 2
51477 Kiln

Tek 0221 /278 85 17
Fax: 0221 / 2788517
E-Mall kaule-eviiweb.de

wWww kale-ev.on

9.2.1.6 Farm 6: Fields (2009) assigned for conversionto a  groforestry

No data available.
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Bestandsplan

MaBstab 1:500

Projekt: Kaule, Nepal

A Planinhalt :

N
Legende
3 Tree [A]
2 Bush
S £ b K E ™ Big Rock
sin of surfoce; St Bambus
" Faln

o 7 el 1023
o wrton T

Kaule e.V.
Organisation for socially sustainable Agro Projects

Datum : 31.01.200%

5 Tel: 0221/ 278 85 17
Fax: 0221 /278 8517

Kaule e.V.
.” Benjaminstr, 26 E-Mail kaule-ev@web.de
51679 Koln www kaule-ev.org
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Land b)

Bestandsplan

MaBstab 1:500

Projekt: Kavle, Nepal

Planinha
Legende
a @ Tree [}
<2 Bush
N b -, [¥™ Big Rock
| Bambus
" Paim

Kaule e.V.
Organisation for socially sustainable Agro Projects

Ron £ wlow 155
s of wrtace: '

Sopt £ veines 11
o of urfe: (0

Datum ; 31.01.2009

@ Tel: 0221 /278 85 17

Kaule e.V. Fax: 0221 /2788517
Benjaminstr, 26 E-Mail kaule-ev@web.de

51679 Kéln www kaule-ev.org
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9.2.1.8 Farm 8: Fields (2009) assigned for conversion to a

groforestry

alOpe ¢ ineline: Zi6%
alze OF quPrace: 16uSmt

Bestandsplan

MaBstab 1:500

Proiekt: Kaule, Nepal

Planinhalt : _

legende

@ Tree

3 Bush

& 8ig Aok

Bambus

" Palm

1¢m 20m

Kaule e.V.

Organisation for socially sustainable Agro Projects

Datum : 31.01.2009

Kavle e.V.
Benjaminstr. 26
51479 Kéin

Tel: 0221 /278 85 17
Fax: 0221 / 2788517
E-Mail kaule-ev@web.de
www.kaule-ev.org
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9.2.1.9 Farm 9: Fields (2009) assigned for conversion to a

groforestry

L238n?

Slope / Incline: 317%
size of surface: 424mt

Bestandsplan

MaBstab 1:250

rrojekt: Kaule, Nepal

Flaninhalt :

{ egands

O Tree
< Bush
=™ Big Rock

Hambux,

£ ru

Q

Kaule e.V.

Organisation for socially sustainahle Agro Projects

Datum : 31.01.200%

Kaule e.V.
Benjaminsh. 28
51479 Koin

Tel: 0221/ 278 85 17
Fax: 0221 / 2768517
E-Mall kaule- eviweb.de
W kaule-ev.org
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9.2.1.10 Farm 10: Fields (2009) assigned for conversionto  agroforestry

Bestandsplan

MaBstab 1:250

Projekt: Kaule, Nepal

Planinhatt :
L egende
& Tres =]
"> Bush
N |@% Big Ruck
Bambus
Y Palm
Kaule e.V.
Organisation for socially sustainable Agro Projects
Slope / incline: 12.2% Datum : 31.01.2009
size of surface: 306m'
Tel: 0221 / 278 85 17
Kaule e.V. Fax: 0221 f 2788517
Benjaminstr. 26 E-Mail kaule-ev@web de
51679 Kdin woorw kcule-ev.org
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9.2.1.11 Farm 11: Fields (2009) assigned for conversionto  agroforestry

Bestandsplan

MaBstab 1:250

Projekt: Kaule, Nepal

Planinhalt:
{)
w ! egende
@ Tree

<> Bush
&2 Big Rock

Bambus

‘r Palm

119.08m* tm 10m

w Kaule e.V.
Organisation for socially sustainable Agro Projects
Slope ¢ Incline: 13.9%

size of surface: 361m?

Datum : 31.01.2009

Tel: 0221 /278 85 17
Fax: 0221 / 2788517

Kavle e.V.
Benjaminstr. 26 E-Mail kaule-ev@web.de
51679 Koin www . kaule-ev.org
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9.2.1.12 Farm 12: Fields (2009) assigned for conversionto  agroforestry

Bestandsplan

Mafstab 1:250

Frojekt: Kaule, Nepal

Planinhait: _

L EGERGE
3 Tre [*]
> Bash
™ Big Aoch
Baminus
[r" Paln

Kaule e.V.
Organisation for socially sustainable Agro Projects

Dalum : 31.01.2009

Slope / Incline: 214%

|

size of surface: 805m?
Tel: 0221 / 278 85 17
Kaule e.V Fax: 0221 2788517
Benjominsir. 28 E-Mail kaue-eviweb.de
51679 Kiln www kaule-ev.omg
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9.2.1.13 Farm 13: Fields (2009) assigned for conversionto  agroforestry

Bestandsplan

MaBstab 1:250

rrojeki - Kaule, Nepal

Flaninhalt:

Lepende

G Tres [
> Bush

P Big Rack
Bamtua

T Palm

Kaulee.V.

Organisation for socially sustainable Agro Projects

51479 Kdin

Tek: 0221/ 278 85 17
Fox: 0221/ 278 8517
EMall ka ule-ev@web.de
www kaule-ev.org

Slape / Incline: 4% )
size of surfare: 1285m* ;
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9.2.1.14 Farm 14: Fields (2009) assigned for conversion to

agroforestry

Bestandsplan

MaBstab 1:250

Projeki: Kaule, Nepal

Planinhalt :

Slope ¢ Inline: 24,2%
size of surface: B00m®

! egonage

@ Tree

<> Buch

{3 Big Rack

Bambus

* Palm

5m

10m

Kaule e.V.

Organisation for socially sustainable Agro Projects

Datum : 31.01.2009

Tel: 0221 / 278 85 17
Fax: 0221 /2788517

Kaule e.V.
Benjaminstr. 26 E-Mail kaule-evEweb.de
51679 K&In www.kaule-ev.org
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9.2.1.15 Farm 15: Fields (2009) assigned for conversionto  agroforestry

Bestandsplan

MaBstab 1:250

Projekt: Kaule, Nepal

L egende
Q@ Tram &)
2> Bush
= Big Rock
Bambus
" Palm

Slope / Incline 44.6% Kaule e.V.

size of surface: 470m* Organisation for soclally sustainable Agro Projects

Datum : 31.01.200%

Tel: 0221 /278 85 17

Kavle e V. Fax: 0221 /2788517
Benjaminsir. 26 E-Mail kaule-ev@web de
£1479 Kain www _kaule-ev.ong
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