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EXECUTIVE SUMMARY
The following working paper highlights four years of quantitative, qualitative, and

Action-Based Research in Dewathang, Orong, Phuntshothan@,esmdthang gevgs of
Samdrup Jongkhar, Bhutamlaseline data &re collected at the household level on
farming systems and livelihoods initially monitor the regional transition to acagic
agriculture and eventually twlentify ecologically friendly developmerapportunities
Overall, he research attempted to document traditional agricultural knowledge,
knowledge gained through organic agriculture trainings, and the perspectives of farmers

in a total of 1B interviews.

Scientsts from Navdanya conducted trainings 201Q 2011, and 2012n the
region on improved organic farming methods that included: soil fertility and pest
management, composting, seed storage;operatives, terracing, and rainwater
harvesting. This suite of technologies was intended gwobstitute for the inorganic
chemicals that were being actively phased out after the launch of the Samdrup Jongkhar
Initiative (SJI). It was hoped that organic agriculture would helpribance food security
and secure lucrative markets allowing farmers to move beyond subsistence, giving the

next generation of farmers an incentive to continue farming.

Interviews in 2011, 2012, and 2013 mainly focused on documenting general
demographic data of the agricultural systems typically found in the study ragioell
as monitoring the adoption rates of the taughganic pacticesthrough a lengthy
qguestionnae thatupon use in the fieldvas found not to be very culturally sensitive.
Agricultural datarevealedthat farmers in Dewathang and Orong were generally focused
on dairy and vegetable productiavhile rice was the main cash crop Rthuntshothang
and Pemthang. For various reasons including labour and resource shortages, the

interviewed farmergo a large extenhad not adopted the organic agricultural trainings.

It also became clear that there wastreme agroecological diversity not only
between gewogdyut alsobetween and within chiwogs indicating tratommendations
for the study regionas a wholewould be difficult based on current sample sizes.
Nevertheless, dafaom 20112013are presenteftom theinterviews of samplethrmers

from each gewog in the following theme8ropping patterns of Dewathang, Orong,



Phuntshothang, and Pemathang gewo@$iallenges in Agriculture; Sources of
Agricultural Information and Community Organizatiod$ie Adogion of the Jersey and
Jerseycross Breed of CattleAgricultural Livelihoods; Monitoring the Transition to
Organic; Influence of Religion and Traditional Knowledge; New Research Objective;

New Research Methodology; and Seed Saving and Diversity.

Research in 2012012 and 2013lso uncovered that Samdrup Jongkhar farmers
were practicing traditional forms of organic agriculture alreddgtead of trying to
monitar the adoption rates of farmers and continue using the lengthy questipnnaire
researh methodology was altered in 20fa@llowing Action-Based Researdh order to
betterarticulatewith ther e g i avah dulture as well as tdearn about the traditional

practices and knowledge already lgeused by the farmers

Interviewsin 2014focused more on the views that farmers wanted to share with
researchers, including aspects of their traditional farming, what influences their
agricultural decision making, and their views on modernization and change in the region.
The research had less @f n agenda and di dnodt worry
information, letting the voices of farmers shape the direction of rdseand
recommendations. Dafeom this yeararepresented on the following theméousehold
Demographics; Life On The Farm; Traig; Change in Cropping Systems Since
Childhood; Seed Saving; Maintaining Soil Fertility; Pests and Disease; Religion and
DecisionMaking; Farmer Ceapperatives; Modernization; and Dreams For The Futre.

section summarizing a seed workshop in 2015 follows

While the information gathered over the research period has providedrar
picture of ontheground realities of the people of Samdrup Jongkhar, it has only
provided a glimpse into the complex agroecological subjectivities of the local p€bgple.
SJI 6s organic agricutlture programme must
information and trainings with cultivating the local knowledand wisdom that already
existin agriculture in order to support sustainable s@@onomic development theoes
not sacrifice the rich and diverse culture and environment that the people of Samdrup
Jongkhar depend upon. Based on the complex intracisies uncovered through this research,

the future responsibility of the SJI may be most effective and inclusiaenasdiator or

aboc
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facilitator between farmers and extension officers, paying particular attention to the role
that religion plays in agricultural decisionaking, building individual capacity, and
forging collaborative relationships. Other recommendationsedbam the problems
encountered in agricultuich as the problems witiiop raiding bywild animak, seed
saving pests and diseas®od storage, and labour shortageswell as potential future
agricutural development activitggarmer promoter networknformation dissemination,
reintroducing traditional crops, biodiversity fairs, awareness building over the importance
of local foods and value added and slhscae processing of foodsye also given in the

concluding section.



1.0INTRODUCTION
Farmers inSamdrup JongkhaBhutan have been isolated until the recent past from

outside knowledge, practices, and resources regarding agricaitdraostly rdiant on

their traditional ways of knowingAs farming systemsevolved fromtseri (shifting
cultivation) and forest gathering to perneah agricultural land settlementSamdrup
Jongkharfarmers have developed unique and innovative ways of adapting their cropping
practices tophysical and socioculturanvironmers in order to maintain food security
and provide livelihoosl These agricultural systems developed by farmesgecific to

their local context (i.e., altitude, climate, natural resources, cultural values)gtare
increasingly coming under the influencé exrological,social and economic pressures

introduced from the international community.

Approximately83% of the population dbamdrup Jongkhgoracticed subsistence
agriculturein 2008(RNR, 2009). kbwever,Samdrup Jongkhar is ranked as tfenost
vulnerable dzongkhain food insecurity RNR, Sector 18 FYP) and only 39% of the
householdsvere sufficient irhomegrain production for consumption in 2008 (Ministry
of Agriculture and Forest§MoAF] 2010g9. While a traditional agricultural livelihood
was once a sufficient means to achieve household food secduigybecoming more
difficult for farmers to continue a lifestyle that is unable to meet their economic needs in
the midst of developmenmiressuresand the growth of a cash econaniurthermore,
ruralurban migration is a serious issue reducing the amount of availaifideroabour
because the youth are searching for better opportunitiez009, 37,300 people were
migrants or 6% of the populatior{United Nations Development Programme. 2009.

Human Development Reppitttp://www.undp.org/hdr2009.shtinlThis is the highest

rate of ruralurban migration in South Asia am&lprojectedto continue and eveimcrease

if thereis not deliberateeffort to find incentives for youth to stay in their villagédis
Majesty the Fourth Kingin his 2000 National Day Address to the Nation from
Trashigany) Therefore, he capacityof Samdrup Jongkhar farmets effectively adapt
beyond household sedufficiency with reduced labour inpu@ndin light of increasing

ecological and socioeconomic pressurggarising as a serious issue at the regiaaale.

The research described in this repierin response to the emerging ecological and

social pressuresmpactingfarming systemsn Dewathang, Orong, Phuntshothang, and


http://www.undp.org/hdr2009.shtml

Pemathang gewogs of Samdrup Jongkhar dzongkhag, located in southeastern Bhutan.
Through quantative, qualitative and ActionBased Researclhhis reportpresentsour

years ofdatacollected at the household level on farming systems and livelihtmods
identify the bestecologically friendly development opportunitiesr agriculture The
researchattemped to documenttraditional agriculturalknowledge utilizedby farmers

the use of knowledge shared to farmers through organic agriculture traiantjse
perspectives of farmers ababe farming successes and challengfesy facein light of
development aibcal and national scadeThe goal is hat future @velopment projects in

the areadraw from this research soathprojects reflect the voices of farmease rooted

in their ground realitiesand respond effectively to the new pressdeeed by rural

households

The research was designed by a collaboration of pefnpie the Sandrup
Jongkhar Initiative (SJl http://www.sji.bt) in Bhutan and GPI Atlantic

(http://www.gpiatlantic.org/ in  Canada, with  support from Navdanya

(http://www.navdanya.or/in India. Staff of the SJlimplemented hie researcha team

thatwas multidisciplinary in nature, involvingesearchersvith expertise in agroecology
and farming systems, including organic agriculture, capacity developarghtopology,
and sociology.The researctprocessinvolved the participation of farmersas well as
people working closely with farmersuch asagriculural extension officers (AEOS),

village-heads, andommunitymembers.

1.1 Backgroundort he Samdr up J o nQgdaric@griculturei t i ati veods
Progranme

Thereis no panacedor what farmers face irBamdrup JongkharThe Samdrup
Jongkhar Initiative (SJI), howeverhas takenan approach towardsgricultural
development thatisesthe tools and techniques Attion-Based ResearcfReason and
Bradbury, 2001}o identify the best ecologically friendly development opportunities in
agriculture,thereby encouragingystemic resilience througlarmerto-farmer trainings
and capacity building on methods and technologies of sustaiaght®ilture.The SJI

hopes that by promoting economic opportunities that enhance food security and incomes

10
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in the dzongkhagt will empower farmers with a greater capacity for innovation and
adaptationin face of future changén order to work towards this objective, the Qriga
Agriculture Programme at SJI indes three main componedtgach consisting of

concrete, achievable goals:

a) Action-Based Researgch
b) Capacity development tbugh organic farming trainingand

c) Economic diversification through organic agriculture pitopact areas.

By understanding thelocal agricultural context through transfering appropriate
technologiesand techniques, argy establishing markets for higralue productsthe SJI
hopes tohelp bring about slf-sufficiency, while fully protecting and enhancing the
natural environment, strengthening communities, stemming the-uoah migration

tide, and fostering ao-operative productive, entrepreneurial, and sedfiant spirit that

will break the cultue of dependence and endemic poverty that have characterized the

regordt he SJI1 &éds. pri mary goal

This reporthighlights the quantitative, qualitative, andiction-Based Research
component of the SJI organic agriculture progranthathasbeen conductedincethe
projectés i n Otagy $Ji reports summadize@ théutcomesin Capacity
Developmen{see Navdanya Trainings papandEconomic Diversificatiocomponents
such as thé pilot impact areas in Soil Conservation, Organic Rice Production (System of
Rice Intensification) Fruit Tree Nursery Asparagus as a Cash Cr@nd Solar Drying
Technology(see published case studies on each of tpdets). See the SJI website

(http://www.sji.bt) for background on the SJI and its programs.
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eNavdanya trainings &
impact assessment

sIdentification & training of Action-Ba sed *Monitoring & evaluation of
farmer promoters pilot Im!)act areas
*Knowledge products Resea rCh =Organic resources database

=Qrganic resources
database

Economic
Diversification

Capacity
Development

e Working together
with AEOs and farmers
on pilot impact areas
=Qrganic resources
database

Figure 1: The interconnected focus areas of the organic agriculture programm
the SJL Action-Based Research is the focus of this report.
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1.2 Rationalefor Using an ActionBasedOrganic Agriculture Research Approach

AA primary purpose of action research is to produce
everyday conduct of their lives. A wider purpose of action researchcisntoibute through this practical

knowlalge to the increased wellbeid@conomic, potical, psychological, spiritu@ of human persons

and communities, and to a more equitable and sustainable relationship with the wider ecology of the planet
ofwhichwearan i ntrinsic part.o

-Reason & Bradbury, 2001

The nature oAction-Based Researdhs it relates to agroecological development
is fundamentally very sensitive work. On the one hand, sustainable development
organizationseek to enhance rural livelihood opportunities efficiently, and on the other,
feel thatany interventions in the process of research should be designed to account for the
complex sociecultural and ecological contexts within which they are inquiring. &hil
empirically based knowl edge <certainly has
devel opment paradi gm, the embodied or fAtaci
through a lived experience or through oral transmission must not be glossedrover

dismissed(Sriskandarajah et.all991).

Rat her than taking gpertrtelsee arr ceshppea dtaiamed rild lae
relationship inherently biased towdar the knowledge of the forn@erAction-Based
Researchin the SJI organic agriculture programme seeks to validate both ways of
knowing the world; one that is rich in content, the other rich in context (Bawden, 1991).
Through the process of collective inquiry and knowledge sharing between farmers and
researches, a more holistic perspective on the very real issues farmers are facing
emerges, bringing with it a mutual trust and commitment from all parties involved.
Furthermore, when farmers are empowered with greater agency and mobilized in the
process, their spective capacity to innovate andaptl when faced with uncertainty
shouldbe enhanced in the future (Sol et aD12).

1.3 Rationaleand Aims of the Research
The overall objectives and approach within the organiicalgure programme at SJi

havefollowed a natural evolutionary process siicéh e p r o gnceptiormire 205D

based on what has been learned both directly through the research and by observing and

13



analysing what has worked and what has motthe beginning, researdglt like an
fextractived proces{Rhaades and Nazarea, 2Q0butas researchers became more aware
of the influence of their worlnd presence in the fieltheystroveto make the research
more participatory and cultuha sensitivéd thus, theAction-Based Researcapproach
was bornDr. Julian Gonsalvesxternal reviewer to the Sdh 2013 provided materials
and support to help the SJI make this charidge SJI believes thatesearch and its
objectivesshould be flexible and open to changeesponse to emerging research results

astheresearch itself evolvesser time.

1.3.1 Evolution ofResearclObjectives athe SJI
The primary objective during the first stages of the organic agriculture programme at SJI

was to monitor and evaluateh e d z on g k h a g 0 s agdriculaure Buringithsn t o

phase the activities carried out consisted primarily of concurrent training sessions o
Ai mproved or graated i sqgenfia and iwestees anderstandingf the

world, followed by field visits conductingn depth interviewghat partlyassessd the
adoption rates by farmers. The trainings were carried out by expert agriculture agents
from Navdanya(http://www.navdanya.org/)an organization started by Dr. Vandana
Shiva in Dehradun, Indiaand in organic farming methods including soil fertility
management, composting, seed storage;operatives, terracing, and rainwater
hawesting The in depth interviewsthat followed drew from detailed questionnaires,
recording information on everything from household demographics, to field acreage and
land type, to use or neuse of chemical fertilizers or organic practicessaod electrical
conductivity, soil organic matteeand macrouatrient contet derived fromonsite soil

sample.

It quickly became clear that while this methodology would yield valuable
information over a longer period and largerd randonsamplepopulation it was not
reasonable to expect a comprehensive set of data with which to inform immediate action.
This was especially true considering that thexy lengthy initial questionnaire was
leading to research fatigue and irritation on the part of farnddse, very few of the

farmers in 201had eceived traininggo monitoring was not possible in this yeand of

14

or



theinterviewed farmers in 2012 that did receivaning, only about half of themdopted
the taught organic agriculture techniqud#is led the research team to rethink the

research goals, objectives, and methodology.

Additionally, from preliminary research arfdllowing the recommendation of an
external evaluator, Dr. Julian Gonsalves (2013), it was uncovered that the objective to
Amonitor a transition to organico0O was somew
were already inadvertently practicingrganic by tradition and default (with the notable
exception of cash crops like mandarins), and hence the original intention to observe and
moni tor a At r ahadsta beconsigeralilyanodifiedg Fomekaeple, as noted
int he firstchandabro.s Goensseaalrves 6s external revi e
a |l r em@attice nfixed farming, intercropping, mulching, crop rotation, all considered

i mportant aspects of organic farming. o

The unpacking of experiences and results andniats of the extemal reviewer
l ed to the devel opment and $trategyrd d s a ddsvem@wr c h f |
approachto one rooted in farmer agefcmow centr al tThe pifallsl 6 s | der
associ at e-do wn d hd & uvhenie deem eitadtisewhere (Sabatier,1986
Escobay 1997; Jakimow 2008. Thus, anew objective to highlight the contextually
relevant skills and knowledge that farmers already have surpassed the old objective to
i nject fAimprovedo pract i c dsvasaaped thatemewt or t he
researclobjective would helg | uci date the factors involved
and possibly inform with more detail as wehy farmers dopt or reject introduced
agricultural technologiesThus, as of 2013the SJ 1 ' s pri maabjctive esear ch

became:

Tocollect baseline data to inform research about current local organic
agriculture practices (traditional and introduced) and what can be improved
within these practices, in order toidentify the best ecologically friendly

development oppomnities in agriculture.

In basic ways this decided practical shift in focus remained very much in line with

both original project objectives and the fundamental philosophy and understanding of

15



both the farmer trainers and of the Samdrapgkhar Initiative as a whole. Thus the first
visit to Samdrup Jongkhar by Dr. Vandana Shiva, founder and head of Navdanya, for the
launch of the SJI in December 2010 was marked by a meeting she had with about 250
local farmers, which she began by askihgm to describe their existing traditional
practices. After listening carefully, Dr. Shiva noted they were already effectively

practising important core elements of organic agriculture.

Subsequent trainings led by senior Navdanya farmer trainers, begimm
December 2010, further built on existing practitgsrefining and improving existing
methods for better results and higher productivity. Thus, they focussed on examining
closely existing composting methods and working closely with farmers to imghasy
methods of preparation, storage, and application to use the compost to maximum
advantage. Indeed farmers regularly expressed appreciation that, in sharp contrast to the
more Omoderné advice to shift drasitcal cal |y f
fertilizers, pesticides, ands@al ed -phelgtoé s eNadlanya trairfings werd | /
acknowledging and building on, improving, and enhancing what was already familiar to
them and traditionally practised for generations .p&nilarly the SJI/Nedanya
trainingstaught farmers how to identify and use effectively natural and biological pest

control agents already available on their own land

In line with this philosophy,hte purpose of theewer approaches to S&lsearch
was thereforeto represent themyriad of voices and perspectives of farmarsore
effectively than is possible throughmore quantitativequestionnairealone in order to
i nf or m Shoth o Smprave edonomic security and to suppamd enhancéhe
existing ecologicaly sound agricultural practices of farmehs order to do thisa more
participatory methodology(Chambers, 1994 focused on the integration of local and
global knowledge (Agrawal, 1995; Sillitoe, 200%yas developedo draw out the
expertise of farmerso that the research could learn from them.

16



2.0BACKGROUND TO THE STUDY
Samdrup Jongkhar dzongkhégr provincédistrict in Bhutan is locatedin southeastern

Bhutan, directlyadjacent to the Indian states of Assam and Arunachal Prddesh
Figure 2) The dzongkhag has eleven gewdgs subdistricts)y Martshalla, Pemathang,
Phuntshothang, Samrang, Lauri, Serthi, Langchenphu, Gomdar, Wangphu, Orong, and
Dewathangsee Figure 3)The dzongkhag has a populatioM@{708and a total 065,191
householdshitp://www.samdrupjongkhar.gov.bt/index.php/dzongkbegfile).

h

Mongger
Zhemaang y

Trashi Yangtse

Figure2.Bhut an. Centre: Map of Bhutands 20 distr
(http://www.nsb.gov.bt/map/main/map.php#)
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<7} Samdrupjongkhar

Figure 3. Map of thre 11 gewogs of Samdrup Jongkhar
(http://www.samdrupjongkhar.gov.bt/index.php/dzongkhzayp) .

With a total area of 1,878 km and an altitude range betwee3, 800 m, therés
a variety of agroclimatic zones within a relatively short distance (GNHC, 28a8)drup
Jongkhardzongkhag is ltaracterized by elevations that range 200 meters to 3600 meters
above sea levdhttp://www.samdrupjongkhar.gov.bt/index.php/dzongkpaafile). The
dzongkhagis coveredin broadleaf sukiropical evergreen forest mountains, ands
scoured by a history afiater erosion. The most levahd fertileareasuitable for large
scale agriculture is limited to areas along the souttern border
(http://Iwww.samdrupjongkhar.gov.bt/index.php/dzongkpaafile).

Samdrup Jongkhar i s c| as stropical Zothe, ahich par t o0

has the lowest altitude, warmest weather, and most rainfall in the cqar&0p.4 mm

18



as recorded at Aerojgwith an averageannual humidity of 7%. The monsoon
predominates from June to September whe@asber to March is the diseasonThe
climate is subtropical witltemperature ranges from a minimum of 14 degree centigrade
to a maximum of 36 degree centigrade

(http://www.samdrupjongkhar.gov.bt/index.php/dzongkpaafile).

According to the Statistical Yearbook of BhutaiSB, 2012), only 4.3% of
Samdrup Jongkhars t ot al |l and area is classified
diversity grown on this land is relatively high due to the existence of microclimates and
the range of agroclimatic variation within the dzongkhag. Qgrgaimarily rice and
maize, horticultural cropsand fruits predominate agriculture in the dzongkhag. While
cereals such as maize and rice are grown on both irrigated andedaiields,
horticultural crops such as vegetables, pulses, oilseeds, ,spitddruits are grown

almost exclusively on raifed upland lands.

Due to the warm climate and the potentialdouble croppingmaizeis the most
extensively growrand doublecroppedcereal crop in Samdrup Jongkhar, followed by
rice (NSB, 2009; 2012According to the National Statistics Bureau (2012), 5,251.06 MT
of maize was produced from on a total of 4,642.02 acres in 2012. For rice, a range of
locally bred landraces and improved varieties provided by the government are cultivated
from lowland (irrgated) paddy to uplands reaching 2,600 In 2012, farmers in
Samdrup Jongkharoduced 3,031.91 MT of rice on 2,356.47 acres, contributing 6.7% of
the total production in Bhutan (RNR, 2009).

In terms of horticultural crops, the diversity of agroecolabizones in the
dzongkhag provides a range of opportunity for vegetable and cash crop cultivation. The
most widely cultivated vegetables continue to be potato, saag, radish, chilli, pumpkin, and
onion, though brassicas such as cabbage, cauliflower, amttobroas well as
solanaceous crops such as tomato and eggplant are increasing in popularity as they enter
the palettes of the population (RNR, 2009).

As for cash crops and fruits, farms in Samdrup Jongkhar produce ginger,

cardamom, areca nut, walnut,ge@, plum, orange, mango, pears, and bananas, along
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with lesser production of apple, passion frastar fruit,and persimmon (RNR2009).
These highvalue cash crops are an important source of livelihood generation for farmers
in Samdrup Jongkhar, espdbjaconsidering that Samdrup Jongkhar thromde serves as
the economic hub for the fivaasternmost dzongkhags of Bhutan, creating a potential for

meeting market demands in both India and internationally.

Soils in Samdrup Jongkhar dzongkhate generallyshallowand often overlays
gravel making farming practiced on hillsides a considerable challenge due to soll
erosion The most common present method for increasing soil fertility is tying cattle in
fields, lettingmanureincorporatento the soilitself, although some farmers are practicing
various forms of pit and pile composting maximize soil fertility Both intercropping

and mulching aré&raditional practices used by farmers to varying degrees.

Most of the farmers in thézongkhag arerganic bytradition or default,but they
have also mentioned especiallyin 2011 researcld that they would use chemical
inputs if they were availabl&his viewpoint has changed incemt yearshoweverd see
2013 reseach findings sectiorbelow 8 which might have something to do with the
work of the SJI Therefore due to circumstance arde marginal locatiorof farmers in
Samdrup Jongkhathey are unable to purchase the expensive inputs requiredifr
external input agricultureSurrounding he urban areashough,more farmers havéhe
opportunities to use synthetic fertilizers or pesticides that were at one time supplied by
the Bhutangovernment. In 2008, 5.6% of the households in Samdrup Jongkhar used
pesticides, amounting to $.MT. In the rest of the country, Paro had the highest
percentage (68%) of households applying pesticides at nearly 450 MT followed by
Punakha (48.5%), whereas in Gasa, there were no pesticides applied inRAIRS (
Census, 209). In Samdrup Jongkhar, census data indicate that pesticide highest in
Orong (12.7%) followed by Gomdar (11.9s both areakrge producers of mandarins
(RNR Census, 2009)

Farmers using chemical inputs have noted tiaati pans and nutrient imbahces
within the soil have become commonplace. When fertilizer use is analyzed by mgewog
Samdrup Jongkhait appears that Serthi has the lowest percentage of households using

organic fertilizers (0%) followed by Martshala (1.9%), Langchenphu (3%), and
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Dewathang (4%). Orong had the highest percentage of households applying organic
(farmyard manure) fertilizers to their fields (64%) followed by Phuntshothang (60%), and
Gomdar (54%RNR Census, 2009In terms of chemical fertilizers (i.e., urea) only 10%

of households overall in Samdrup Jongkhar apply these to their figtusever,the
highest using gewogs were Lauri (28%), Orong (15%), and Gomdar (14RNE (
Census, 2009

In addition to cereal and vegetable productiartivities on the farm consist of
raisinglivestock @airy cattle, draft animalgnd poultry, processingood, andproducing
wild crafted productsThe national cattle population has declined from 345;00I999
to 316,000in 2005 RGoB, Ministry of Agriculture and ForestNational Strategy Br
CommunityForestry 2010).This reduction is attributed the transitiorfrom local cattle
to the Jersey breed as well as the transfaomers madérom an average betwe&9-40
free ranged to 42 stallfed animals during this same time framéh a concomitant
reduction in forest grazingconfinementof animals is currently recommendé@NHC,
2007 Samdrup Jongkhat0" FYP, 20082013 for the introduced Jersey breeshich
have replaceihdigenousbreeds adapted to forest grazikgrthemore milk-marketing

groups have beanstitutionallyestablished thelp marketdairy producs regionally.

Almost 87% of the total land area 8amdrup Jongkhar is classified fasest
(NSB, 2012). Through thecreation of Community Forestryin 2001 Bhutan has
transferred forest management from cantralized to a decentralized paradigm
Community Forest Management Growgre comprisé of local people whdraditionally
were the stewards dbrest resourcesSurprisingly, although Samdrup Jongkhar has a
wide range of nonwood forest products (NWFP) and uses Z8%6 of the community
forests 24,997 ha land bader that purposethay areranked as one the least iorant
sourcs of income with 118% of the houdw®olds benefiting (the national average is
5.58%).Chirata Bwertia), staranise (llicium griffthii), bamboo, cane, and mushroane
examples of NWFP in Samdrup Jongkh@NHC, 2003 Samdrup Jongkhatd" FYP,
20082013. It is important to note that theumber one mechanism to cope with food
shortagsin Samdrup Jongkhar gellingNWFP (78.95%).
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Traditional practices oTsamdro(grazing) livestock an&okshing(collection of
leaf litter and fire woodl in community forestslo not come at a cqdbut are allocated
and considered aSWFP to household typically not in excess of 2.5 hMinistry of
Agriculture and Forest®RGoB, National Strategy For Community Forestry 2010) The
goak of sustainable forestrgnddevelopingthriving rural economiewvill have toallow
for compromisesbetweencommercializationhcome generatio and traditional wild

crafting to supporturallivelihoods.

Many issues remain fahe forestry sectoas itdecentralizeslecisioamakingand
responsibilities to local communities. A balance betwemmsevation, scientific
silviculture regimesandempowerment of thextensive local and sigpecific knowledge
of communitiesis still being establishedAs the transfer materializeshe forestry
departments will continue to provideechnical advice and facilitate partipatory

silvicultural technique implementation

Farm products are primarily for household consumption, but excess is sold or
bartereddepending on market accesSome products including rice grain, maize,
vegetables, butter, farm cheese, milk, meat, eggs, and alcohol are directly marketed for
cash.The peservationof vegetables is traditionallgccomplishedhroughpickling and
sun drying. Tlese practiceeemainasthe primary method® extendthe harvesinto all
seasonshowever electricdriers have recently expanded duatgovernmensponsored
program. Solar driers are relatively new to Bhutan and have dhiseibuted to ral
villages withoutelectricity (seeSJ 1 6 s S o Case Stubywnythe wigsemination of
solar driers to remote Lauri and Serthi gewod¥ild harvested andultivated straw

mushroomsas well aghilliescan contribute significantly to a produéGmcome.

There are several challengegpactingfarmers in Samdrup Jongkhakccording
to the Renewable Natural Resources Census (RRNBY, the most significant challenges
to farmingwere soil fertility and erosion (59%), increasing p@stluding wild animals)
and disease pressure (35%), insufficient irrigation (17%), unproductive land (12%), and
monsoon rains (9%Many of these issues are inated.Monsoon rainfall leads to soil
erosionand leaching of soil nutrientparticular in the absence of terragion much of

the sloped landThe loss of orgaic matter increases the need for irrigation during the dry
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season. psthat are nutrient defientand water stressete more prone to pests and

diseases. Eventuallgpntinued abuse and neglect resultanproductive land.

From their research in 9 gewogs of Samdrup Jongkhar, Pannozzo et al. (2012)
identified declining soil qualityand pestsmarket accessand difficulty competing with
Indian produceas primary agricultural challengg3able 1). Although 79% of the
population is engaged in agriculture, 51% of the rice, which is the national staple food,
50% of the pulses, and 75% of the edible oil are imported, mainly from IDdiak( &
Thimmaiah, 200y, Samdrup Jongkhar town Iscated neathe border with Darranga
Assam and is a major border crossing for imported prod&oe. example, He
shopkeepersn Dewathangouy vegetables from India becaubsey aremuch cheaper
sometimes half the cost tife equivalent Bhutanese produdflost often,Indian produce
looks more appealing to the custormduwe to a much higher use ®fnthetic agricultural
chemicals This may explain whysamdrup Jongkhar villagers havien shared that they
generally viewpr oduce fr om B h wstill purchaaesroddce from dndid. , but
InterestingyBhut andéds Auditor General, who ims origi
the 1980s Samdrup Jongkhar was practicabglf-sufficient in food production, with

almost nothing bought or imported from across the border

The availability of perishable produce and processed consumer goods from India
may also explain the loss afrop biodiversity noted by Pannozzoet al. (2012
Traditional grain cropsike Yangra(foxtail millet; Setaria italicg, Cherra (little millet;
Panicum sumatrenye Kongphu (finger millet; Eleusine coracana Brayma (bitter
buckwheat:Fagopyron tataricurjy Breymo (sweet buckwheatFagopyron cymosum
and Mo (amaranth;Amaranthus spp have mostly disappearedbut are still grown in
some pockets ocdamdrup Jongkhar, including Lauri gewdgprn, rice, and wheat flour
havelargelydisplaced the use of thekdourintensiveand difficult to growcrops in the
diets of local Bhutanese. Diminishifigestock diversity can be attributedgovenmen
initiatives to introducéoreignbreeds like the Jersey to increase milk production.
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Table 1. Major challenges related to agriculture in Samdrup Jongkhar.

Problem Causes

Low food selfsufficiency Lack of water

Difficult to storeduring monsoon season
Crop damage by wild animals

Insufficient labour

Soil erosion and low soil fertility

Pest and diseases

Insufficient land

Biodiversity losses Growing cash economy and urbanization
Increasing chemical fertilizers and pesticides (insele
and herbicide) use

Low availability of seeds

Increasing improved breed of livestock
Lack of marketing channels | Cheap vegetables imported from India
Lack of infrastructure (roads and storage)
Source:Summarizedrom Pannozzet al, (2012.

Ethnically, Bhutan is extremely diverse with many language groups and
communities with dialects that belong to TibeBimutanese origin (Delek & Thimmaiah,
2007).Samdrup Jongkhar has a mixed population of Sharchops and Lhotshampas. While
the Sharchops amdf Buddhist faith, the Lhotshampas are Hindlise official language is
Dzongkha, however English is quite commonSamdrup Jongkhaespeciallyamong
educatedyouth whose higher secondary school education is largely in Endlish
Samdrup Jongkhar, therimary language is Tshangla, dBharchop followed by
Lhotshamkha, Nepali
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3.0RESEARCH METHODS

3.1 Study Areaand Population
This research focused ofour gewogs (Dewathang, Orong, Phuntshothang, and

PemathangFigure 4.), out of 11in the dzongkhagbased on their accessibilitfhe
researchrsfocused on understandinfarmerso realitiesin these particular areas more
depth, rather thanstretchtheir capacitiestoo thily over a larger research argath
minimal outcomesDewathang and Orong are located eatively higler altitudesthan
Phuntshothang and Pemathamgth maize,vegetablesand citrusplanted aghe major
crops.In thelowlands ofPhuntshothang and Pemathagggvogs(also know adBangtar)
more tropical fruits, paddyrice, areca nuts, and gingare grown General infemation

and cropping patterns tiesefour gewogs are shown in Talleand Figures.

Figure 4. Research study area in Samdrup Jongkhar: Orong, Dewathang, Phuntshothang,
and Pemathang gewogs. Adapted from RRIBD9.
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Table 2. Profile of four gewogs selected for stugpdapted from RNR2009 and
TseringOm, 2010.

Dewathang Orong Phuntshothang \ Pemathang
Altitude (m) 800-1,000 1,20061,500 200-300 600-1200
Population 3,091 4,626 2,751 2,515
Area (km®) 358.1 179.0 137.2 66.1
Dryland (acre) 901.5 1843.9 745.0 478.0
Paddy (acre) 77.9 66.1 657.3 657.3
Fallow (%) 34.8 ND 15.9 11.3
Distance to
Dewathang (km) 18 62.5 68 77
Poverty ratio (%) 30 42 46 56
Irrigation channel
(km) 5 16.6 11.7 11.0
Maize, Maize, Rice, areca nuts| Rice, areca
Mandarin Mandarin | ginger, fish, goat| nuts, ginger,
Main products dairy vegetables products goatproducts
Cheese/
Butter,
Tengma, Rice, Fish, Bee
Co-operatives Milk Vegetables keeping Goat
Organic fertilizer
application (%) 4.0 ND 59.5 33.1
Chemical
fertilizer
application (%) 10.6 ND 2.3 6.5
Pesticides (%) 4.8 ND 4.9 2.4

ND: No data.
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Figure 5. Cropping pattern fobewathang, Orong, Phuntsh@ng, and Pemathang
gewogs MoAF (2010) Agricultural Statistics.

The population of Dewathang and OrosgoredominantlySharchop while that
of Phuntshothang and Pemathang are Lhotsampa. The priavagyage spoken in
Dewathang and Orong iSharchokpaand most peoplefollow Vajrayana Buddhism,
originally from Tibd. In Phuntshothang and Pemathawyjle there are som8harchop

residentsthe majority of the populatiors of Nepaleserigin andHindu religion.

3.2.Quantitative, Qualitative, and\ction-Based ResearcApproacltes
All research was basenh ethnographic methodparticipant observation, interviews, and

field notes; Bernard2006) Since 2011 foreign and local researchers conduclig®
(quantitative and qualitativefi-depth and extensive setsfafld interviewswith farmers
from Orong, Dewathang, Pemathang, and Phuntshotlspegifically in 2011, two sets
of interviews occurred with four foreign researchersThe first setwas with two
researcherand included 60 interviewsThe second sewith anothertwo researchers
included40interviews In 2012, two researchers, one foreign and one,looatucted 1
extensiveinterviews. In 201318 extensiveinterviews were conductdaly entirely local
staff as they gained proficiency in research metBodspart of the capacity building
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initiative of the organizatianin the final year, 2014hree local staff conducted 50 more
interviews Across the geowgs, since 2011, a totabbfinterviewswere conducted in
Dewathang47in Orong, 3 in Phuntshothang, and & Pemathang.

The method ofsampling farmersaried each yealms research methods evolved,
and as findings were carefully examined with a view to learn from experience and
improve both SJI practice and the research itdelf2011, because the research objective
was to monitor the transition to organic agricultud&0Os tooka O pur posi ve sam
(Bernard, 2006)f farmers based on their interest in learning @nalcticing organic
agriculture This also followedseveral training visits made by Navdars@entists and
trainers who taught farmers about organic and sustainable agriculinotuding soll
fertility management, composting, seed storagepperative, terracingand rainwater
harvesting The goas of these trainingsverethat farmers would adopte taughtorganic
practices ande monitored insubsequent yeartn 2012, farmers in Dewathang were
chosenby SJI Farmer Liaisongstaff of the SJI whdiaise betweernhe organization and
farmers) based on theiprevious training and to followup on the interviews conducted
in 2011. There were also farmers selected for interviewh 0 hadnot recei ve.
training and who wereteresedin contributing tothe studyln 2013 and 2014, farmers
from diverse socioeconomic backgrounds were chosen at ramgd &3l Farmer Lisons,
based orther recruitmenty the localTshogpgvillage head).

In 2011, 2012, and 2013, quantitative and qualitative interview qusstiere
derived from theSJl Agricultural Compositeand Qualitative Questionnaire (see
APPENDIX A and APPENDIX B) spanning the themes tdchnology adoptionpcal
farming practices, farming challenges, traditional knowledge, and economic livelihoods,
etc. In 2014, quantitative andqualitative interview questions wermerived from the
Farmer Questionnaire(see APPENDIX C)a n d attempted t o | earn
perceptions of traditional and contemporary farmiagd decisiormaking and to
document the local sties and perspectives of farmers as they wished to shaves
also hoped that by better understanding the subjectivities of farmeearchers could
better understand the reasons for technology adoption and rejddt®mworkin 2014
attempted tdnaveless of aesearch agenda and was designed to learn from farmers about

the issues important to thermmn approacho less reliable or valid from a larger research
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perspective Farmsite evaluations and participant observation were also tasgdther
data on social, environmental, and household economic condiiatiour years

Various interpreters helped translate interviefism Sharch&pad the non
written, SineTibetan language ofastern andsoutheastern Bhutédnand Nepalito
Englishwhen heldwith foreign researchersvhile the local SJI research team conducted
otherinterviews only in Sharchgaand Nepali All interviews were audio recorded and
transcribed to English for analysdsterviews took between-3 hours to complete not
including transcription.

Quantitative data analysén the studyveredone using Microsoft Excel and
SPSS. Qualitative analyses wéwgesed on openoding of the observational notes and
interview transcripts. Transcripts were induety opencoded to detedchemes Qpler,
1945). Techniques used to draw themesdncluded: looking for repetitions, identifying
indigenous typologies, metaphpand analogies, as well as similarities and differences
between interviews. Processingthé¢ da used t he basic Acut

organize the findings thematically.
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4.0RESEARCH FINDINGS
The findings reported in this sectiane organized by yeaas sampling methodolognd

the differet research questionnaires usdid not allow for yearto-year data to be
combined.Again, from the longterm perspective of theesearchershe possible loss in
capacity to produce time series results in the first four years of operation is far
compensated by the essential evolution gkaech methods and practices to suit local
conditions and need$he researchers weligerally learning from each cycle of research

and adapting both research and practice accordingly.

Resultsbelow are presented and discussedarious themes: In 201 Cropping
patternsof Dewathang, Orong, Phuntshothang, and Pemathang ge®bghenges in
Agriculture Sources of Agricultural Information and Community Organizatiofise
Adoption of the Jerseyna Jerseycross Breed of Cattl@ndAgricultural Livelihoods In
2012 Monitoring the Transition to Organicdnfluence of Religion and Traditional
Knowledge New Research Objective; New Research Methodoldgy2013: Seed
Saving and Diversity; Traditional Agricultural Knosdge; andChallenges to Farming
In 2014: Household Demographics; Life On The Farm; Training; Change in Cropping
Systems Since Childhood; Seed Saving; Maintaining Soil Fertility; Pests and Disease;
Religion and DecisioiMaking; Farmer Ceabperatives; Modernization; and Dreams For
The Futrre.

4.1 Findings from 2011
The primary goal of 2011 research was to collect baseline data Amih through

August inthefour gewogsd Dewathang, Orong, Rimtshothang, and Pemathaihgand
from September to December lteginand monitor the transition to organic agriculture.
Two sets of foreign researchers underwent the research inv2tdrl a majority of the
work was completed. From April t&eptember, 60 interviews were conducted with
farmers, and from September to DecemBé@rwere conducted. Weather wasusually
favourable during themonsoon seasothat year, making travel easy without any

restrictiors.
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4.1.1Monitoring the Transition to Organic
It was realizd, by the time the research was underway that insufficient numbers of

farmers had been trained in organic agriculture to be able to monitor their adoption rates.

In April 2011,15 farmers had been chosen to attend the Navdanya traininghrad O,

Indaand it wasndt uNavdadwad §s 20dvsitedBaedruper Negi
Jongkhar to continue the trainings. Of the 15 farmers who had received organic
agriculture trainings, only &ew had adopted them. Farmers mentioned time and other

resource Initatiors for the lack of adoptiorhowever,for many farming was not their

primary professiomnd may have also contributed to the lack of interest.

4.1.2Cropping Pattern®f Dewathang, Orong, Phuntshothang, and Pemathang Gewogs
There are two seasons for crop production; one planting in the winter (September

January/February) and one planting in the summer (Februduly/August). Summer is
characteristically very hot and humid with frequent rains and landslides. Maize and
vegdables are planted in February and harvested in June with a gap until August. Winter
is cold and dry with very little rain and frequent water shortages. Crops are planted in
August for harvest at the end of November and then there is a break in thentilcle u

February.

Crop production varies within each of the gewdaecause of different elevations,
climatic differences,availability of markets, and perhaps, farmer decistomaking
priorities. Pemathang and Phuntshothang both reported a higher nurfioiértoges and
nuts as cash crops than Dewathang and Orong. This diversification could explain the
need to diversify agricultural income in Pemathang and Phuntshothang, as likdzstgck

does not provide eeliable source ahcome as it does in Dewatlgaand Orong.

Rice and buckwheat are grown in Pemathang and Hiaih&ésg, wheravetland
predominatesthe land is flat enougland there i€nough water for irrigation durintpe
summer monthsHere, paddy land is often leasadd is paid for by giving 50% of the
cultivated rice to thdandownerin return Commonly planted rice varieties include:
Khamthi, Moshino, IR06, IR-08, IR-64, Sarkali, and Bdr. Farmers mix three to four
varieties togetherduring cultivation to avoid pest and diseases, and to differentiate
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commercial rice and that for selbnsumptionAs of 2011, n winter, paddy fields remain
fallow, whereas by 2014laincha(Sesbania bispino3glantsare planted in the winter as

a greermanure

Dewathang and Orong have frequent water shortages and aygwdryland
maize typically on steep slopsluring the monsoanSome lowland paddydoes exist
outside of Dewathang iRikheyvillage, but it is estimated to be at ~58ost cultivated
land in Orong and Dewathang occurs on land aemtirely by the farmers and around
their households. Table 3 highlights a summary of household data collectedatrthe

level in thefour gewogs.

Table 3. Averages of household datallected from selected farmers in four gewogs.
Dewathang Orong Phuntshothang Pemathang

Family members per 5.57 3.93 4.40 5.07
household

Farmers per household 2.81 2.71 3.07 3.41
Leased in (acre) 0.19 0.00 2.03 2.32
Leased out (acre) 0.00 0.00 1.20 1.00
Dryland (acre) 2.97 3.05 1.26 1.39
Paddy (acre) 0.18 0.00 3.20 2.86
Fallow (acre) 1.47 0.18 0.40 2.50
Access to farm from 9.33 1.43 13.33 6.38
house (min)

Access to the nearest 15.00 1.43 0.42 22.86
road (min)

Grassland and fallow land account for 29%itlu# total land use in Dewathang,
and 36% in Pemathangede Figure 6). Other prominent crops are mandarins, which
account for 13% of agricultural land use in Dewathang. Commonly grown commercial

vegetables inclugchillies, beans, ginger, garlic, and spinach.
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Figure 6. Total or averagerop area (acref selected households form four gewogs.

The crops listed iTables4, 5, 6, and &re whathe sample ofarmers(n) said
they produced, and do not necessarily reflect agricultural statistics frdvio#ie. It is
also important to notthat farmers did not list off everything that they produced when
asked, but needed direct questi@tsthe followingtables are only a general indication of

thecrops growrin the gewogs

Table 4. Dewathang Crop Production (n=7)
Kitchen Garden Field Other

Radish Maize Banana
Cabbage Mango
Chilli Okra

Beans Guava
Spinach Areca Nut
Cauliflower
Potato
Pumpkin
Forest Potato
Ginger
Garlic
Onion
Broccoli

Saeg
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Kitchen Garden

g Crop Production (n=8)
Field

Other
Radish Maize Banana
Cabbage Dhal Oranges
Chilli Tapioca
Pumpkin Mango
Beans Peaches
Spinach
Ginger
Cucumber
Stick Potato
Cauliflower

Radish Maize Banana
Cabbage Buckwheat Mango
Chilli Okra

Beans Coconut
Spinach Guava
Cauliflower Banana
Potato Litchi
Pumpkin Papaya
Forest Potato Sugarcane
Ginger Pomegranate
Garlic Areca Nut
Onion
Broccoli
Sac
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Table 7. Pemathang Crop Production (n=6)

Kitchen Garden Field Other
Radish Maize Banana
Cabbage Rice Tapioca
Chilli Paddy Mango
Beans Buckwheat Okra
Spinach Dhal Coconut
Cauliflower Guava
Areca Nut

Crop rotation, intercropping, and mulching are traditionallgll known and
commonly used techniques (Talde A total of 75.4% ointerviewedfarmers(n=60)are
practicing intercropping with mainly maize and beans. Some farmers are also sowing
pumpkin below the maize crop to better utilize the land and to suppress weeitie On
ridge of paddy fields, farmers in Phuntshothang and Pemathang commonly grow lentils
or peas to provide nutrients, as well as to prevent soil erosion and to preserve water.
Although 80% ofinterviewed farmergn=60) hadknowledge of composting, only haf
them madecompost. Only 56% ointerviewedfarmers know how to control pest and
diseases without using pesticides (herbicides, insecticides, and fungicides). The role of
beneficial insects is not widely known (18.4%=60. A more detailed descriptio

pertaining to farmersoé knowl8¢dge and practic

Table 8. The percentage of farmers knowing about specific agricultural practices and
whether they practice them.

Practice Number of | Knowledge Practice
farmers (%) (%)
sampled

Composting 57 80.7 53.6
Tethering 31 ND 41.9
Crop rotation 54 81.5 83.0
Intercropping 58 79.3 75.4
Mulching 54 83.3 77.8
Soil conservation 56 73.2 55.4
IPM 57 56.1 42.1
Beneficial insects 49 18.4 8.2

Trad'ltllonal 48 375 ND

medicine

ND: No data.
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Very few farmers save their seeds other tlafew maize and rice varieties.
Vegetable seeds used to be available free of costhégovernmenfvia AEOs) are now
charging for thesdt is uncertain if farmers lack experience sawsegds or ithere isno
interest due tavailability from AEOs. Severalarmersmentioned the reason they buy
seeds is that vegetable varietiesdifeicult to save and that there are seed quadisues.

Some farmers reported that traditional seed knowledge is disappearing as paddy and
maize replace the need for old croPpsly a few farmers are saving traditional crops such

as kongphu, yangra, cherra, khala, and breyirhere was specific interest by Pehang
farmers to start a seextorage facility in their gewotp preserve old, locally adapted

varieties

The application of chemical fertilizers, mainly urea, is very low in all gewogs.
Following the launch of the SJI, tradeasd AEOsin Samdrup Jongkhar agreéa no
longer sipply urea to local markets. As of 2011, only 7.5%mérviewed farmergn=60)
in Samdrup Jongkhawere still using urea. Many farmers stopped using uafer
experiencinghat it hardens their soiHowever, sora farmers buy urea in India or are
using leftover stocks from past yeafsarmershave accepted the discontinuation of
chemical fertilizers in the aredargely as a result of SJI and Navdanya influence
however, farmerdelt more reluctant to abandothe use of pesticidesThirty seven
percent ofinterviewedfarmers(n=60)used pesticides in 201 Orong and Pemathang,
almost half of the farmers edinsecticides and herbicid@snsecticides are commonly
utilized in paddyand herbicide sag is thehighest in Pemathang@hese ar@rovidedby
the AEOsand often for freeAccording to AEOs,Here seems to be an increasing demand
for pesticidesfrom farmers.It is interesting to note that most farmers who used
insecticides and herbicides considered theenl ves as practicing Onat

farming.

Dewathang and Orongppearto focusmainly on livestock and maize as sources
of incomeand supplement their income wilegetables produced from kitchen gardens.
Improved breeds of cattle represéat6% of the cattle in Dewathang and 82% in Orong,
whereas in Phuntshothang they represent 32.9% and 46.1% in Pematk@digr &ble
9). There are millco-operative in Dewathang and Orong, and Or&wilk co-operative
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alsofocuses orcheese and buttenaking, however milk is most profitabléNone of the
selected farmers in Dewathang and Orong reared goats or sheep, while most farmers in
Phuntshothang and Pemathang did. Farmers in Pemathaagitiated a goakeeping

group to be able to provide credit to farmers interested in buying goats.

The focuson maize and livestockn Dewathangmay be due to poor growing
conditions and the inability to produce enough vegetables on marginal soilsstg sat
both selfconsumption and market production. In contrast, Orong did report having a
vegetable grouphe Morong Vegetable Groupo-operative that markes vegetables to
the local school and government officials, but this was only reported by a fexerfar

and apparently was not a major source of income.

Table 9. Livestock profile from selected households in four gewdgerage values
have been transformed.

Average livestock per  Dewathang Orong Phuntshothang Pemathang
farm

Local cow 1.70 0.67 2.33 2.33
Improved breed cow 3.10 3.07 1.14 2.00
Ox 1.40 0.67 1.86 2.82
Mithun 0.00 0.00 0.07 0.00
Horse 0.00 0.00 0.07 0.08
Goat 0.00 0.00 1.14 1.23
Sheep 0.00 0.00 0.36 0.62
Chicken 3.00 0.53 126.79 3.54
Livestock unit per acre 2.24 0.74 0.65 0.56
Milk production 270.00 | 210.00 64.50 56.59
(liter/year)

Egg 299.00 15.00 568.18 50.00

AcrossSamdrup Jongkhamaize has multiple usgsowever, is primary use i$0
produce alcoholBangchhang a localwine madeby fermening maizeis alsodistilled
into Ara. A secondary use ahaize isfor food consumption. Its often ground into a
coarse powderand eaten with rice, callekharang or pressed intdlakes to make
Tengma Maize is also an important source of cattle feed. Many farmers grow tw
varieties of maize¥Yangtsipg which is an improved variety for sedbnsumption, and

Zerpais a local variety used for feeding cattle.
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In Orong and Phuntshothang, 13% and 16%ntdErviewedfarmers gew millet,
respectively Foxtail millet little millet, finger millet and amaranthare traditionally
grown for makingoangchhangara, and for ceremonigdurposesiuring pujas (religious
rituals). Buckwheat Ragopyrum spp.is grown for Putarg (traditional noodle), or
Kyaptang(traditional bread).

4.1.2 Challenges in Agriculture
Pests

The main pests and diseases are casewBaraponyx stagnal)sin paddy and citrus

fruit fly and Huanlongbing (HLB citrus greeninp diseases in mandariorchards, in
addition to various sciborne diseases in potato anthggr Commonly observed
biological control methodsaught in SJI/Navdanya trainingaciude spraying organic
pesticides such as solutions extracted fideem Azadirachta indicy Vakain (Melia
Azadirachta L), Lantana l(antana Camerg)and Artemisia Artemisia annua L see

Table 10).Other organic pesticide solutions include the usehdh, ginger, and turmeric

that are mixed with soap, ash, or oil. Cultural control methods practicddrimgrs
includecrop rotation, especially for potato and ginger, burning residues to avoid diseases
in peppers, and collecting dropped oranges to avoidrresion of diseases in oranges.
Some farmers mentionetihe importance ofplaning on auspicious dayto prevent
diseases. Some farmers use panchagd@Ame Productdé f r om t he cow: cow
urine, milk, curd and butter (ghe), providing a powerful organic fertilizeland pest
repellent) and vermiwash(a method of collection of the sky substance on the
earthworms, rich in nutrients and also acting as an insect repéllantroduced by

Navdanya earlier in 2011
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Table 10l nvent or vy

Management
Nutrient
management

Crop protection

Soil and water
conservation

Post harvest
(storage)

Farm equipment

Non Timber Forest
Products (NTFP)

of existing farmerso
Knowledge Practice
Composting CPP, Tethering and Pile compost are

panchagavya, pile

Tethering
Intercropping

Green manure

Hand picking

Burning residue
Garlic/Chilli /Ash/Soap
Mulching

Crop rotation

Seed treatment
Timing of planting
Guarding

Stone bunds

Contour planting
Tantshegslope plants)
Cover crops

Terracing

Mulching

Hanging maizen roofs
Sun drying vegetables
Pickling

Burying underground
Ox-plough

Hand spade

Milling machine

Maize grinding tool
Mushroom/Banana
Honey

Fodder production
Wild vegetables (Yam,
Fern, Asparagus)
Medicinal plants

Soap seeds
Bamboo/Rattan

compost, vermicompost)

largelyapplied(Panchagavya and
green manure are new techniques
being promoted)

Hand picking and using
ash/garlicghilli/soapfor pest control
is commonly practiced.

Siren and guarding/noise making i
practiced for wild animals

Stone bunds are used in paddy
fields. Tangtsheis grass planted on
ridges @ slopes. Pumpkins are
grown under maize as a cover croj

Sun drying vegetables is common.
Maize is mainly stored hangirayer
smoky fires, or is crushed and
processed{harangandTengma)
Farm mechanics are hardly seen if
the district. Traditional tools such &
ox-plough wooden miller, and ston
grinders are largely used.
Community forest groups maintain
NTFP. Income generation from
medicinalplants and crafts is a
newly developed program.

Soil and Water Conservation

Soil erosionJand degradatiorand awlability of waterare serious problems Bamdrup

knowl edge

Jongkhar According to theDewathangAEO, hillside slopes are getting steeper and

steeper, with les®psoil due to soil erosion. Interviews revealed that as nzmny3.2%
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of farmers(n=60) know aboutsoil conservation methods some extertvut few go as far

as building terracesMost interviewed farmers (77.8 %) ussome form ofmulching to

protect soil from heavy rainfall and to keep moisture during the dry s€&abie 10)
however corn fields are often located on steep slopes with little soil. cdvemain soll

and water conservation practices used by farmers include: preparing stone bunds for
paddy terraces, growing cover crops such as pumpkin underneath the maize canopy, and
contouring the ridges of terraced fields wigntils and other legume$angtshe,or slope

plants, introduced free of cost by the livestock depent, are commonly known to
protect the sojland areplanted on the ridges of terraces or slopes. Fodder grasses, such
as Napier grass, Ruzi, and Para gegsare also heg usedand promotedas types of

tangtshe The forestry departmeatsosupplesbamboo free of cost to farmers.

The Imited implementation of terracingnd other soil conservation practices
prompted theSoil ConservationCase Study in Serthigewog (see published study at
www.sji.bt/). One of the main limitatian to up-scaling terracing appeared to bé¢he
labaur needed to establish theimt once informed of the benefits of soil conservation,
farmerswere more willing to investhe labaur needed to sefiture gains in soil health.
Specifically, terracing appeared to be used by only a few farmebBeimathang, Orong,
Phuntshothang, and Pemathaagd only after SINavdanyatrainings informedarmers
of the benefits Interestingly, during dield visit to Gomdar, a gewog adjacent to Orong,
in 2015 over 50% of the landvas observed to bim terrace with tangtsheof Napier
grass Why terracings not widely practiceih these four gewogs of studyut commolty
in Gomdar is uncertain This differencecould be attributabléo trainings bylocal AECs

and/or traditional practices specific to these areas

Farmers used to doubtgop their paddy in Phuntshothang and Pemathang but
have now abandoned this trfaon due to a diminished water supply during the winter
months. Instead, farmers leave fields fallow and allow cattle to graze. Some farmers
reported water shortages in winter, some in summer, and some not at all. It appears that
access to water is depemtieon the locatiorof the water source, which varies across

villages and gewogsn Pemathangiarmers are looking for support to improve irrigation
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channels and water access. Some farmers expressed that this was the biggest hurdle to

becoming food sel§uficient.

Destruction of Crops by Wildlife

The humarwildlife conflict in Bhutan is especially troubling for farmers. It is speculated
that wildlife interference in farming is the result of several factors includiveg
diminishing habitat in neighbouring Assam, as well as the wildlife corridors and
protected areas abounding in Bhutém.particular, respondents in Dewathafmg10)
reported the trouble they were having withd elephants when discussing what types of
crops they grow. Whersked about any concerns they may have, they also mentioned the
issues with animals. Many people were exasperated by the trouble that wild animals were
causing and unsure what to do. Dewathang and Phuntshditrab@) had the highest
reported incidence ofumanwildlife conflicts (Table 11). Elephants were not mentioned

as being an issue in Phuntshothang, but it was stressed that these animals do a lot of
damage to crops in Dewathang. No one in Orgrgl0) brought it up, even when asked
about major incidest Duringfield visits toPhunshothandhe hosting farmer®ok turns

getting up throughout the night toy to ward off wild boargTable 10) Their technique

was to take a flashlight and sit up in a tree stand looking out over the paddy and sing at

the top of their lungs.

Table 11. Wild animal problems for four Gewogs(n=10).

Pests Reported Frequencyreported %
Orong No major issue
Pemathang Wild Boar, Deer, Porcupine, Birds,
Monkey 30
Phuntshothang | Wild Boar, Elephants 50
Dewathang Wild Boar, Elephants, Deer 30

One reasongiven to explain thediminishing crop diversity in the region,
particularly buckwheat and foxtail milletis that they are more susceptible to wildlife
attacks. In Pemathang, many of thieotshampaspeaking participantéh=10) said that

until recently they did grow millet, however they began having problems with crows to
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the extat that their crops were almost completely decimated forcing them to stop
growing the crop and switch to rice. It is uncertain as to why traditional crops are more

susceptible to predation, but it was a common reason given.

Although they do have a sireo ward off animals in the villageas is mentioned
in Pannozzeet al., 2012as an emergingpcal technologyto address the issfigt is not
working anymore due to the animals growing accustomed to the fibisee have been
other proposed technologies ward off wild animalsuch as electric fencing anging
bees, but these were not addressed in this sitltgre were a few lucky farmers that
stated they did not have any troubles with animals, compared to others, because they
were located in town. T& problem is a relevant and even serious issue that deserves

some consideration iiuiture development projectd the region.

Post Harvest

Postharvest loss isiso aserious issuewhere moisture and temperature are especially
high during the monsoon seasddp to 43.2% (=20) of farmers experienced post
harvest lossesceoss the gewogs. Maize is the most susceptibli¢ jsadried with the cob
intact, hanging from rooftop¢Table 10). One farmer mentioned that modern rowfade

of aluminum sheets worsened the amount lost in storage compared to traditional housing
made ofbamboo or straw roofs, which control temperature and moisture better. Ear rot
caused byrusarium spp.is oneof the major causes of storage loss of maize-dAyng
storage units for maiz&ernelswere supplied bythe National Post Harvest Centre
(NPHC) to overcome this constraifiut were not well adopted in the geowgs due to the
preferred method of roof drygx Generally, the podtarvest losses for vegetables are not
ashigh, as farmers tend to sundrgd pickle tem forpreseration In Orong,the MoAF

has provided drying sheds

4.1.3Sources of Agricultural Information and Community Organizations
Findings suggest that the most common form of receiving information regarding

agriculture was from either the livestoékEQO) or the agricultural extension officers
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(AEO; see Table 4). This is an importantesearcf i ndi ng t hat hel ped
new objectiveand actionfor training AEOs in organic farminmethods, rather than the
farmers themselvedifty-five percent of participants watch agricultural programs on
television and 24% listen to the agricultural radio programs. Programs on the talevisio
or radio were also popular sources of entertainment and knowledge. One farmer reported
learning how to make compost from a radio special. Although, more often than not, the
content on television focuses on mechanization, many farmers said they weaeaiso

of organic methods from the same source. It was very rare for someone to say that they
learned about agricultural techniques from their neighbours. There were some reports that
respondents first heard about the Jersey from neighbours, or weretéttdresause they

saw what others in their community or other communities were doing and wanted to

adopt Jersegowsas well.

Table 12.Sources of agriculturahformation (n=31)

Media or Distribution Chan nel ~ Participants Reported Utilized
Newspaper 3%
TV Agricultural Programs 55%
Radio Agricultural Programs 24%
Agricultural Extension Officer (AEO) 58%
Neighbours or Friends 0%
Self or Family 6%
No One 3%

The mainco-operativegroups in the four gewogs are the milk marketing (or
livestock), vegetable, and community forgsbups(see Table 3). The vegetable group
is responsible for collecting produce, marketing, and selling it in Samdvogkhar
town. The milk group havebeenthe mostsuccessfuln Dewathang and Orongelling
milk each dayboth locallyin Samdrup Jongkh@&own, and across the border in Indg&a
widely acclaimed andoopular export item The community foresgroup was only
recentlyformedandsomepeople were not entirely sure of the benefit of participation, but
were membersnonetheless The community forestry group was responsible for
maintaining the health of the forest for future generations by restricting access at certain

times of the year.
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Table 13.Community Group Participatidoy Gewog

Groups Available

%

%

Orong (n=10) Milk Marketing,

Vegetable, Forestry
Phuntshothang (n=4) | Forestry, Fishery

Pemathang (n=6)
Dewathang (n=4)

Forestry, Goat
Milk Marketing

Member FemaldMale
Members
100% 50/50
20% 50/50
66% 50/50
50% 40/60

Farmersvho were members of a community organization spoke of the bemefit

terms of financial assistance, ease of market access and discounted milk products (milk

marketinggroup, access to forest products and protection of the forest (community forest

group), and a sense of pride and happiness in being apart of a group. It was noted that

there was a difference between farmahs participated in the groups and farmerso

did not. One participant noted that farmers not part of a group had less confidence

socially than those that did participate. Commonly, participahts werenot in a group

would say that they were uneducated, and thus not able to participate, or thep had

many responsibilities with children and family members.

4.1.4The Adoption of the Jersey and Jerseyss Breed of Cattle
Samdrup Jongkhatzongkhadhas a strong history of dairy production and reverence for

the cow. As one farmer in Dewathang said,

AEven the cow dung

can be

used i n

t he

advantage having the cow. Even a bunch of spinach needs cow manure to grow

wel |l & if there are

rich due to cowso.

no

COWwWS

[t her e

Orong has the strongest presence of Jersey cows of all the ggvesgthly

becausehe MoAF providescowshedspasture seds and training, but not pasture land
itself (Table M). Farmers across all the gewogs noted the troubles with Jassey
compared to the local breedviuch of the differenceomesdown to taste and quality of

milk and ease of care in the local breeds vetisashigher milk production in the Jersey
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or Jerseycross. One farmer discussing the differences between the Jersey and the local
breed said, that the Jersey have more diseases and eat more; whereas the local breeds
live longer, are healthier, and havetbetrichermilk. However, this farmer continued to
explain that the calf mortality rate is the same and their temperament is similar, but the
output with the Jersey is higher and provides a very good source of income. Therefore,

t he f ocus operatiohis @mgdletely omanilkeld. Other farmers refeed to

this particular farmer as an exemplar for the community and an expert in livestock.
Table 14.Livestock and Adoptioly Gewog

Span of time  Farms with Jersey
from adoption or cross (%)
Orong (n=7) Inore (local)i 2 -20 years ago 100%
Jersey Cross
Pure Jersey

Gewog Breeds Reported

Phuntshothang (n=9) | Jatsum (local) 4 years ago 33% (cross only)
Jersey Cross

Pemathang (n=9) Unknownlocal 2-15 years ago 7%
breed

Jersey Cross
Pure Jersey
Dewathang (n=9) Jatsum (local) 6-10 years ago 50.0%
Jersey Cross
Pure Jersey

The reason for adoption can be connected to the strong presence of the Livestock
Extensi on s er viigredscngtie derseNpraediéheytpromote the new
breed through governmesponsored meetings that focus on the higher milk production
of the Jersey. Participants also reported that their neighbours started transitioning and so
they decided to follow suit after seeing the benektgthemore one participant noted
that her husband went on a study tour sponsored by the government through neighbouring
dzongkhag (districts) Mongar and Bumthang to see the impact of Jersey. From direct
observationjt was noted that Orong anNagzorchiwog (or village), inWooling, were
particularly well offbased orproxy indicators such as beautiful wood and brick houses
and weltdressed people.
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Of the six farmers interviewed in Dewathang with catildy one farmer reported
having a local cowvhile the remaining five had either all Jersey or local x Jersey cross
herds. Although it was reported that having a Jersey was good overall, there was some
concern regarding the increasing cost of feed and their high mortality from falling off
cliffs, asJerseg/s aremoreprone to accidentg\so, whereas local cows can forage from
the forests, Jerseys require grain to supplement their forage feedthEinputsinto

Jersey cow production can also be highan the requirementseededor local breeds

Three farmeravho did not have any cows said that they were too old, did not
have the labour required for the additional work that cows needed, or were too poor to
afford the investment and upkeep of cowke low aoption rates for Dewathangay
have been amrtefactof purposeful samplingather than representative of the farming
population as a wholddowever, 1 does provideansight intothe roleincome age, and

family relations may have on adoption of a nawed of cow.

Phuntshothangpad the lowest adoption ratas 33% ofinterviewedfarmers had
crossbreeds. No one interviewed had a pure Jersey. One partiglpaobmmented on
the Jersey said that they were too much work, just to get sick and digld¢ogain in
milk yield. Another farmer mentioned that Jerseys are lestelligent than the local
breeds in that #y defecateright where they are standing compared to local cows that
step backwards to do sbhere may be less of a push from the government to introduce
Jersey in this r@a due tolimited pastured land. According to the District Livestock
Officer (DLO) the first step in improving productionould be to distribute cross bred
cows and secondfor the government to increasiee availabilityof pasture landThe
DLO continued to say thapeoplewould not beinterested in pastuffieedingunless they
are convinceaf the benefitsThe DLO suspected that if theneerea demonstrated need,

the government would provide more land.

The DLO noted that thee aredifferences between now and 10 years ago, one
being the management of cav40 years ago farmers were doing this as they did in their
grandparenttime. Stalifeeding in the cowshed is an improvement and pasture feeding
is new too.The DLO explained thaPhuntshothanfarmers are 80% dependent on one

crop of paddyperyear, whereas in Orong and Dewathang it is more common for income
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to beevenlydistributedthroughout the yeadue todaily milk sales The DLO believes

that Phuntshothang farmers will evealty transition to the system adopted by farmers in

Dewat hang, and that they expect this develo
can be good for livestock, but we need some new technology. We need to introduce good
farmi ng syst e nmvestobkeOffieeonotésironsRhunishothand).

Pemathang, although similar to Phuntshothang in terms of population
demographics and agroecological facttied a much higher rate of the Jerseyss and
pure Jersey adoption. Although only one farmer outiné reported having three pure

Jersey, four farmers reported havingrassbreed

The reason fortthe positive view of the Jerseybreedin Pemathangmay be
attributed togovernment promatn through garticularcommunity held meeting. As one
participant discussed, the meeting was well attended by community members of both men
and women, and 50% of those that attended adopted the new breed. The other 50% had
more than 20 cattle in their herd and did not wantadosition. One farmer said that for
the same amount of work as a local breed and with fewer cows, she would get more
production and that was what persuaded her to adopt. It is not known if there were
additional government incentives, as participants diddiszuss this aspect.

4.15 Agricultural Livelihoods
Ninety percent of the participants in Orong reported that they wersigétfient (see

Table15). Although the averageercentage of foothat people had to purchase from the
marketamounted t®0% of their needs, 90% ofterviewedfarmersreported beingble

to make those purchases. Agricultural incomes were supplemented through construction
work or crafts such as weaving. The one respondéo reported that his househalidi

not have sufficiat income described tharery wetweather conditions in summers a
contributing factor,making travelling to the market or for work in construction very
difficult, resulting in fewepurchases. However, many people described how neighbours,
friends, and dmily would help each other either by providing loans or food. The most
common purchases that people needed to make at the market were for rice, salk, olil,

powder, and vegetablegsee Tablel16). There was likely a relationship between
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participation inthe milkmarketing group and sedufficiency, as 100% of farmers
belonging to the milkmarketing groupreported that they had Jersey or Jets®gs
cows,and90%of these farmeraereself-sufficiert.

Table 15.Selfsufficiency andPurchase®y Gewog

Claim Self-Sufficiency Purchase vsProduce @vg).
Orong (n=7) 90% 40% produce
Phuntshothang (n=9) 80% 60% produce
Pemathang (n=10) 40% 65% produce
Dewathang (n=4) NA NA

Table 16.Most ReportedPurchasesit theMarketby Gewog

Orong (n=7) salt, oil, rice, vegetables

Phuntshothang (n=9) salt, oil, sugar, powdered mil&hilli, vegetables, tea
Pemathang (n=10) salt, oil, sugar, powdered milghilli, masala, tea
Dewathang (n=4) salt, oil, rice, vegetables

Phuntshothang was perceived as being the least wealthy of the four gewogs and
people from other villages and also from within the distrisb alasually mentioned this
The population g ethnically quite mixedMany of the peoplevho live there were
resettled from other areaBven thoughthey areof lower socioeconomic statu80%
reported that they were sdiifficient and able to purchase or produce everything that
they need. Two participants said that they were very poor becayseither did not own
land, or lacked many of the things that other people had. Purctmadearmers made
from the market included milk powder, sugar, saltijlli, and oil. No one reported
purchasing rice from the market because they all had rice paddy that they grow-for self
consumption withlthe excess sold at the market in the case of one farméralf of it to

his landlord.

Pemathang participants had the ma@ncern for not being able to purchase what
they need from the market. A coping strategy used by some was to borrow money from
neighboursvho were able to help out and then pay them back when they sold a cash crop
such adDoma (areca nut). Salt was reped as often not being available now that it is

imported, whereas it used to come from the highlands. Other purchases dnailide
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sugar, powdered milk, tealeanasala, anahilli. The Lhotshampgarticipants included

spices as an important purchase thatported.

Dewathang was the most difficilgewogto assess terms of seHsufficiencyvs.
reliance on market purchases, none of thaterviewedfarmersreported thepercentage
of what they had to buy versus what they were able to produce on their own, as they did
in the other gewogs. This may be attributeth® considerably greater market access and
proximity to markets in Dewathang compared to the other three ggewinwever,
Dewathangarmers did respond with concern over not being able to produce what they
need in the summer months due to the poor soil and rainy conditions. The winter was said
to be better for producing enou@r local consumptionOne participat described her
situation as being difficult and needing to purchase househol@& needs on credit.
Often, she ate poor quality food so that her children could eat better. She described the
difference between rice and maize as being a status symbdhainmaize was
nutritionally better but . Todretwvasna lot of eomeeich a s
expressed for vegetables not growing weliIDewathangdue to poor soil conditions.
However, one of the SJI model fagms has been able to improve the bjiyaof his
vegetables greatly through adoption of the Navddayght composting methods that

have significantly enhanced the quality of his soil.

4.2 Findings from 2012
The goals for 2012 research were to follow up with the 100 farmers intervieamedhe

four gewogsin 2011, as well as to continue to expand ttalection ofbaseline data.
These goals were ambitigusowever,considering the short time the foreign researcher
leading the researdmad in thefield (2 months) and the extreméhgavy monsoon rains
from JunéJuly that made travel by vehicte and ofen by food nearly impossiblelt
was decided that the research wouldccbefined to Dewathang, as it was easier to reach
compared to Orong, Phuntshothang, and Pemathaagtuality only 11 interviews were
conductedin Dewathand where the researcterone foreign andone local) were
stationed because of the difficulty with transportatiomhe heavy monsoon rains,

though they disrupted travel plans danntended interviews actuallyprovided a
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tremendous opportunity to build local research capasibych became the primary goal
for 2012

It was also found that farmers were more hesitant to talktivthresearch tegm
because in several castwgey hadalreadybeen interviewedn 2011. Farmerswere
becoming frustratety the presencef researcherand reuests of them to participate in
the work Because of thjsthe responses received were often very brief and several
interviews went uncompleted@herefore the quality of the research in 2012 was selyer
compromisedDespite this, théack of responsgfrom farmersn the stuctured interview
actually led toseveralvery important research findisgwhich are discussed in more
detailin the sectiond®elow (Monitoring the Transition to Organic, Influence of Religion
and Traditional KnowledgeNew Research Objective, and New Research Methodology)

In fact, as indicated belowthe research teatearned the hard way in 2012 that
the frustrations and difficulties encountered in research can actually be the most
important teaching, and can lead to the most significant and productive shifts in direction
both for the research itself and for the actamd practice agendAgain, it was decided
that a major goal of 2012 work would be to build the capacity of the local researcher to
ensure thesustainabilityof the research program so thaterviewswould be able to be
schedulednorefreely andconvenientlywith farmers(and in Sharchopvithout the need
to translate to Englishyithout the need fotoreign researchers

The researcheralso learnedrom 50% (n=6)of the interviewed farmers and by
word of mouth from several other farmers that nm@st not implemented the techniques
taught in the SJI farer trainings of previous years. As a result of thi® researchers
dedded to conducinformal interviews with farmers (n=5) livingithin a 10 km radius
of Dewathangto facilitate transportatignThe goal for these informal interviews was to
begintou nd er st a nagroetogical subgadbivities to be ableunderstandhe
agricultural decisionmaking and how this may influence the adoption and rejection of
agricultural technologies Questions in these informal intervievesldressed specific
traditional farming practices, agricultural decisimaking,the influence of religion, and

knowledge bBaring across the generations.
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4.2.1Monitoring the Transition to Organic
About half (n=6) of the farmers who had participated in some or several of the SJI

organic agriculture trainings haubt adoptedthese improvedrganic practicesMost
farmers said this was because they had no time, they had less available help on their

farms,t h e y think thepyactices wenmgecessary, or because they were not interested.

While it is certain that farmers lead busy lives and completing-fatated tasks
is more difficult these dayghan in the past due taural to urban migratignit was
difficutt o under stand why f ar, ardelt thetaughtpladices t be
were unnecessarysince many farmers reported struggling to earn enough money and
provide enough food for their familiek.is possiblethat perhapsarmerswere satisfied
with their present techniques and not enough research was conducted prior to the
trainings tounderstand the local challenges faced by farniehapsticould havebeen
the result otrainingsthatwere not culturally sensitivenoughor thatfacilitatorsdid not
acknowledgeraditional persgctives prior to or during the trainingQuite possibly ti
could alsohave been attributed to the way in which knowledge understood and
transmittedin oral vs. written cultures, éhlatter responsible for teachitige scientific,

western knowledgef@rganic agriculture to the former.

In oral cultures likein Dewathangand Orong peopletend to communicate
through narrative presentations, storytelling, and other traditionafoarts, which
operate differently from written cultures (Ong2002). Although Nepali is a written
language, many of the farmers in Phuntshothang and Pemathang are jligerétes
sugected that their information and knowledge transmission operatdarkintd oral
cultures of Dewathang and Orgnglthough this was noascertainedn this study
Dewathangand Orongfarmers (and possibly farmers in Phuntshothang and Pemathang)
use the oral tradition through active participation in and passive obsenddtiooth
formal and customary socieligious, cultural, and political institutions and events to
express ideas, values, norms, beliefs, superstition, and culture to other farmers, villagers,
and children (Penjor&003). This is not to suggest th&amdrup Jongkhdarmers are
unscientific; ratherthat there are important elements to consider when studying their

subjectivities.
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For example, a farmer from Lauri gewog was interviewed in 2011 and shated
he used urea once 5 yearsagoontheadviof t he AEO who told himt
yields. He did get higher yields the following year, but while weediny¢lae after that
found that the weeds came out in clumps rather than individually as they always had in
the past, and that the soiltferier to his touch than previously, explaining why the weeds
were now clumped when he pulled them out. Observing this, the farmer said he never
used urea agaifm.his can be considered very scientific reasonkhg.used the power of
observation to study the soil quality and characteristics and to draw conclusions about the

impact of the new inputs, on the basis of which he made a highly scientific decision.

Meyer (20@), outlines the main attributes of infornaat handling among people
used to the oral traditiorwhich can help to understand why agricultural trainings were

not widely adopted iDewathang

A'In an oral culture, information is stored in people's memories only. Therefore, people
with good memorieplay a vital role in storing and transferring information, and
so the death of a knowledgeable person may lead to valuable information being
lost.

A The manner in which information is communicated will largely determine whether the
community will react to itor not. For example if outside information is not
offered in metaphorical speech or demonstrated in a way people are used to, they
will not be able to understand it and it will not make any impression on them.

A Phrasing and repetition are used to ensuaé ¢hitical expressions are stored in the
memory. Phrasing provides the basis for consensually agreed upon interpretation,
which may go beyond what was actually said.

A A particular form of language delivered in a special way is employed in specialised
contexts for particular purposes.

A Authority structures play a vital role in storing and transferring information, the
implication being that if authorities are not familiar with a particular type of
outside information, the information will not easily be samutid, and thus will
not easily be accepted by the group.

A'In cultures with an oral tradition, information is exchanged face to face. Information
cannot be transmitted over long distances. Often, information remains within the
borders of a particular commuypi Unless people of different communities
interact, information created in other communities will remain inaccessible.

A As said above, in an oral culture, the only place to store information in, is people's
memories. Stories and myths tend to be expeakfite., based on events familiar
to the listener or storyteller).
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A Mnemonic aids such as rhymes are widely used to make the oral transfer of
information more reliable.

A Recipelike patterns or stereotypical methods of expression are also very common.
Unne@ssary repetition may be used to ensure that information is conveyed
correctly, and in detail.

Meyer (20@) argues that certain information attributes of written cultureay
render information less useful as a development resource when used aultuads.
Outside information has such a small chance of successfully crossing the boundaries
between modern and traditional societies when care is not given to understand the
communication mechanisms aimformation attributes of a particulaulture Pehaps
more attention can be placed on future agricultural traininggrésent information in

ways that are more tangible in oral cultyddse in Samdrup Jongkhar

It was also suspected that the lengthy questionnaire used to monitor the adoption
rates of farmers was too quantitative and dependent on detiatadmeasurindjinear
inputs and outputs at the farm level. In light of the realization about the different ways of
operationalizing information in oral cultures, it was suspected that the original data
collection tool was toa i gi d, expecting 6éhar do rghract a and
training initiative. It wa believed that this did not resonate well with theoagological
subjectivitiesin Samdrup JongkhafFor example, fia farmer was repeatedly asked a
particularquestion about a quantitative aspect on the fawvould often yield a diversity
of resultsand required extensive probing &scertainan accurateand encompassing
responseThis is one of the primary reasons researchers begeatdesign the research

methodology.

Of the farmers who had participated in the SJI organic agwreutrainings and
had adopted oner several of the taught orgamgricultural practicesabout half(n=6)
said that they needed more help from the SJI amdt@sto follow up and monitor their
implemented practices, to make recommendations, artdy@sganic once transitioned
Severhd farmers expressed an interest in developing farcoesperatives but felt they
needed greater support from the SJI to help establish these, to organize interested farmers,

and to coordinate the marketing of produtkese findings are not surprising givéhat
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trainings were given with little follovup on the part of the SJI, mostly digestafing
shortages and that the Dewathang AE@aspr essed to complete the
mandate for agriculture training and monitoring in the smadwas thus unavailable to

fully monitor the SJIO6s transition to organi

Thereis also a culture of dependenkythe region, with farmers heavily reliant
on theregularsupport ofAEOsand governmenb providesolutions to common farming
problemstrainings, andarm inputs, like seds, fertilizer, and pesticides, often at littte
no cost.For example, one farmer expresseédiid animals come in the night and eat our
crops and we havenodot been able to tackle thi
the goernmend ( Pe mat h an g Whila it ismprobably Bokrtirely the case,
and more a result of howesearchapproached the subject in intervieisw farmers
expressed being innovativend explained that they weranable to implement

experimentation with new methods-tarm because they weoecupied with other work.

Farmers interviewed for the first time mentioned that the primary reasons why
they had not adopted organic farming techniques were because theythmad,bey did
not know about the technique(s), or that they were not interested in them because they
prefared the methods alreadysel. One particular farmer expresséuat ARextension
agents come to us to teach us new farm techniques, but never toktwowork with the
knowl edge that wathaad farreea2€1ly. Other Yaemers febteoned
that they knew about particular organic agricultural techniques, or variations of them
from their ancestofdraditional knowledge, and that they considsing them when they
need to.There is a considerable opportunity here, for researchers and the SJI to learn
about the traditional knowledge and practices that already aaxilsto build off those in
future trainings.An attempt to make the trainings reagrassrootsparticipatory and
perhaps evefarmerled may work to combahe issues ofignorance on the padf the

trainers/facilitators, expresség some of the farmers.
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4.2.2Influence of Religion and Traditional Knowledge
One of the mosinteresting findings that may indicate a reason for why farmers are not

implementing the taught organic practices is that several farmers regard their direct
physical interaction with their agricultural environment as separate from agricultural
outcomeslin other words, religionecological spiritualityand cosmology are believed to
play a large role in decisiemaking and farming outcomes, including yield loss to wild

animals and other pests.

Since ancient timeSharchopvillagers have cultivated andglied placebased
systems of knowledge in stewardshyp their local agroecosystem3he religious
traditionin this regionhas formed from an amalgamation of Buddhism pregexisting
Bon practices that significantly influence loegjroecological subj¢iities. For example,
many Sharchopvillagers believe that all life on Earth is connected through a shared
energy, and therefore, offer great respect to all species and local deities that are thought to
reside in rocks, rivers, trees, and other natural and spiritual elements, gQa®iUra,

20049).

Specificallyin terms ofagriculture, astrology is a guiding foread helps farmers
make decisions about what days to plough theiddieplant their cropsand when to
harvest. Farmers Dewathangwill consult with the local astrologeor Tseepato find
outhe auspicious days of the yeafiGo@ado wekdys as
are usually the'® 10", 15", and the 25 of each monttof the Bhutanese calendand
when people perform pujas or c dehcctdbfallaon e t hese
the 3% 13" and 2% of the month.Thereare also fibac daysto sowseeds(often on
Fridays)that arec a | | e doorfipesbs edcitfasners so much as saweir seeds on
a infecborfipesb day, ma ny aot wildaniknaswilbpyevail. if hey saws
on eafih day (Saturdays or Mondalfteeyplacde he heat
ashes from guja around the perimeter of their field or particular crops, farmers
believe pest attacks by insects and wild animaié be averted Even the act of
performing a p theaimal apirits &nd dther déities s® theéy will not be
hungry for f ar me rChdspdartype of MdkDileatvinowis abougg
religion and is often consultedrfagriculturepurposes2012. Farmers also shared the

belief that ifcrops grow well one year and not the néxis becausether ops ar e At aki
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a r @swathang farmer 2012These viewpoints suggest that farming outcomes are

due to more than oneb6s hard woth&krimdrosort he f arr
religious rituals)and other pujas, offering to deitiesxd altars and the blessings of

Rinpoches that ensure the good fortune and merit of the farmers.

While Pema Lingpa is credited for spreading the dharma (in its Tibetan Buddhist
manifestation) throughout Bhutan in the 1% century one farmer shared that
approximately 50 years ago tdbarmawas again taught in her regiddhe explained that
beforethat time, religion existedbgte opl e di dndét have mamsters or
the correct way to practic&he continued to share thaggple werepracticing shifting
cultivation, cutting the forestand rearing and killing pigs, cattlend other animads still,
despite the abundance of fqadis believedthat peoplewere unable to feethemselves
because of the sins they were committigince the Rinpoches and other masters
reintroducedhe dharman the regionthis farmer explained th@eopleheardthat cutting
the forestpurning,ploughing the land, and killingnimals andnsects during farming are
all forms of sin bringing bad met and karma to those performing th€Royal Society
for Protection of Nature, 2006The new teachings freed farmers of their sins, but they
were also ecouraged to abandon any of the farmprgctices that lead to intentional
killing. This is not tamply thatthe knowledge of present day farmers is greater than their
grandparents, as cutting and burning the forestligsicticed in several casesottever,
this one farmer and a few othenscluding oneTsampa(a type of lamaylid emphasize a
collective shift in thinking aboutarming the natural environment and other species once
hearing the great teachingshis begs the question of whether the governmenbve to
resettlethose practicingshifting cultivaton to permanentiand settlementswas partly
influenced bythe dharma, as some farmers have noted the first attempt to ban people
from the forest EiestnYP il the eay d960B.Althaughrtiée s
government 6s c a thpreteaghing & ihaharmalsad to thd sjow phase
out of shifting cultivation practices, thigarticularfarmer assured that the dharma did
little to change traditional forms of agricultuies people still look to when the birds first
sing or when the cypress puts out nevarchesto know when to plansummer crops

andto the nine sister stars to know when kanp winter crops (Dewathang farmer 2012).
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There is an important opportunity to learn more about the agroecological
subjectivities of farmers in Samdrup Jongklaard the impacts of religion on their
agricultural decisiommaking.Special attention in the futushould bemade tdook at the
connections between Hinduism and agriculture to be more representative of the
Lhotsampa populatiorzurther insight into thesareas may shed light on how and why
farmers adopt and reject certain agricultural technolcgmespratices feeding directly

into the SJI agricultural training program

4.2.3.New Researcbjective
While the long-term project objectivebad beeroutlined in full, the research objectives

required further definitionalclarity. Oneof S J lodgmal stated goalgbefore 2013was

to see farmers adopt organic farming methods in Samdrup Jongkhar as a potential
prototype for Bhut ands 0O¥adrgamcnfaod prafdactoh. o f
However,becausahe SJI hd this very explicit stated goal ofansitioning to organic
methods, iheeded t@skwhetherits own agenda of what forward movement constdute
subtly biasedheinterview questions and the implementation of the questionbgiret
adequately taking into consideration existing conditions and circumstancesloaraoc

traditionalknowledge and understanding.

In other words,an important realization made in 20%W&s thatthe SJI had,
somewhat inadvertently, mixete training agenda (which teaches and promotes organic
farming practices) withhe research agenda (designed to assess progress towards those
training goals).This joining of training and research goalsdhproved somewhat
problematic in light othediscovery from the first two years of research results that many
farmers are not impleemting much of what they haveentrained on Especiallyt was
speculatedhatt h e t&ihihgbgeals andhe pursuitof organicagricultureinfluenced
the research in ways thatay haveobscuré issues of direct importance to the farmers
themselvesandinfluenced therainingsthat may have imited learning(oral vs. written
culture)andthe adoptionof organic technologies

In sum a key stated goal of the SJI wadransfer knowledge on organic farming

practices. However, based especially on multiple interviews and researchfresuliise
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first two years of researchit was determinedhat a key goal of the SJI agriculblir
research should be to learn from tmgriad of voices ofSamdrup Jongkhafiarmers
themselveswithout the filter ofS J Idévslopment agend#t. was thoughthatthis shift

in research focus would enable the ®Jmore effectively represent farmer voices and
interests both in the research results themselves and also to local and regional agriculture

authorities especially theMoAF.

Therefore,it was determinedhat the SJmake special efforts to ensure that the
research remaed unbiased,( account for far mer so wi shes,
knowledge) separate from training initiatives, andreflecive of the responses
(adoption/rejectionpof farmers tothe trainings. It was also decided thatich a shift in
research objectives woulaquire modification of thexisting interview tool that had
been honed, improved, and shortesed h c e t h e p rbotjhadstil rénsainedn cept i o
fundamentally within the framework of S3Hgricultural development and training
objectives(to transition to westerrgcientific organic agricultural practicgsrather than
from the perspective of what matters to the farmers themselves.

It was the hope that witlclearerresearch objectiveghat they would in turn
influence what dataeeded to beollecied in future yearanddeterminewhatwould be
done with the findings. For examplegsearchrs asked:if findings are needed to
convince the Ministry that the organic transition is working, loowld this be presented
in ways that actually serve the farmers ratii@an just the policy audiencd? was
thought that suchlarification of research objectives wouttirectly helpthe SJI identify
what interview tools (e.gquantitativeor qualitativeinterviewg best capturm the data
needed, how many (and what groups of) farmers shaulgampled, and how the data

would be analysed.

It was recognised that a shift in research objectives may well reqtive SJlto
extend the agriculture research beyond 8igear IDRC project period However,
researcherdelieval that a key function of research integrity, and of honest analysis of
initial results and of informal conversations and interviews with farsiacethe launch
of the SJ]wasto examine and question the research framework itself and to make the

required changes in research objectives indicated by the data.
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In too many caseshe framework ofdevelopment research reflects the biases of
both the resegahers and of development specialists, whiahbias results, analgs and
recommendationsThefinal recommendatianare often, therefoe, out of touch with and
not in accord with the actual needs and priorities of the research subjettis (@ase
local farmers).The researchadreached the stageparticularly through examination of
research datanononrrimplementation of what had be&sughtin trainings2 whereit had

to acknowledge honesttiis burgeoningproblem.

Ratherthan & undament al this Bndirey was egafided aa witaily,
important result and outcome of the reseaofhthe first two years thahad been

extraordinarily useful in helpintipe researcidentify the path correctioneeded.

4.24 New ResearciWethodology
Over the course of th@011 and 2012 years of research in Samdrup Jongear

researchers had x per i enced f ar nlagely Quanfitivel questioanaiieo n  wi t
anddecided to experimemtith a narrativeanterview approach that engagexdre directly

and personally in conversatiomth farmers It was determined thatsing ashortened
guestionnairealongside narrative interview questions that fecushore directly on
farmerso6 perspectives with thengtdfprmasti ve of
more effectively than would be possible witte original questionnairealonewould be

the best path forward

The ongoing dilemma of what research method to use developed not only from
the overarching issue of clarifyinge researclobjectives, as described above, but also
from an understanding that Sharkpa culture is especially unique in that it utilizes oral
rather than written methods for transmitting knowledge and information across
generatios. By using a written, quantitativgquestionnairethat articulatd well with
Western culture and ways of understandihg, researchelgarned thait was important
to ask whetherthey were missing out on understanding some of the key local
perspectives, contextualized knowledge, and the ways of kndin@ygvereinterestedn

documenting and preservingven if researcherasked farmersof their pespectives and
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insights during interviewsfarmersmight havebeen reluctant to share their valuable
knowledge ifresearchers had alreadlyitated them with an irrelevant, lengthy, can
culturally insensitive surveyrhe goal for the ensuing few month&sto redesign and
field-testthe questionnairé¢o be shorter, morencompassingf the issues that mattered

to farmers, and flexible in its structure.

4.3 Findings from 2013
The aimfor the 2013 research was similty past year@ to continue collectindpaseline

data to monitor the tresition to organic agricultureAlthough researcherdegan to
guestionthe researchobjectivesand approaches in 201there was some reluctance to
change the research strategy in final yearof the 3year funded IDRC projeatithout
sufficientapproval andsupport fromthe IDRC and other project stakeholde8nce the

SJI was to have an external reviewer to visit later in 204fére seeking a project
extensionit wasdecided to keep the research objectives and frameugatt inprevious
yearsuntil the project could beeviewedand therequestedroject extensioopefully
granted The researchers decided to focus the work in(ewathang and Orongjather

than in all four gewogs included iprevious yearsin order to avoid spreadinthe
researchefforts too thinly, and to also generate more meaningful findings, locally, that
would eventually serve as a model for future research efforts in other Samdrup Jongkhar
gewogs.This was the first year the local research team conducted interwigheut the

help of foreign researcheisa mark of the enhanced local research capacity trained and
generated the prior yeafhe reseathers were able to accomplish 18 intervieivd1

from DewathangRikhey village) and 7 from OrongAll Dewathang interiews were
collected inRikheyvillage, a unique agricultural community that cultivates upland paddy
and still follows several traditional farming practides om t hei r ancestor 6s

to say thaRikheydoes not sufficiently represent the enfirewathang gewag

Despitethe urgeto adjust theresearchstrategy the reseahers recognized the
need for ogoing baseline data collection and to inform the @ihe interestedarmers
keen to participatén future agricultural trainings and related activities (seed saecimg,

operativeforming, farmer liaison work, etc.Research in 201®&as also justified based
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on the interest of ensuring thesearctbe valid and representative &mdrup Jongkhar

farmers, in general.

One very important research finding that was found in Bikiney and Orong
gewogis thatall interviewedfarmers reportetb not have usedny chemical fertilizesor
pesticides in their farminduringthe previous yeaiThis is a considerable change from
2011 when researchers foumdry high ingcticide use rates in OrongltAough only
7.5% of allinterviewedfarmers in Samdrup Jongkhar usgtemical fertilizes in 2011,
as of 2013none of the interviewed farmers memtal using chemicdertilizers This is
probably partly the result of the work of the SJI, working with local AEOs to ban the
distribution and use of these chemicals. It could, however, alsbebeesult of farmers
knowi ng about t Hoekingtd sabisb researshecdnoecteda theal SJI
with the i ¢ o it iseatsd possible that dhe faemers targeted in these
interviews just so happen to be organic by tradition, especialRykiney. If it is the case
that these farmers, andnaajority of other farmers not yet interviewed, are not using
chemicals (urea/synthetic fertilizers, herbicides, and/or insecticides) then a redefinition of
the problemthe SJI istargeting in reearch and training is needels many farmers
appear to be ganic by tradition, understanding those practices will be just as valuable to
work needed to transition other farmers that are using chemicals to organic agriculture
(traditional orSJI organic).

The following sectionswill summarize themajor findings found irRikhey and
Orong gewogs in 2@t SeedSaving andDiversity; Traditional Agricultural Knowledge
and Challenges tBarming.

4.3.1 Seed Savirand Diversity
Seed saving isot very widely practiced in both the gewogs. Seed is sanesdly

from maize and paddy in Dewatlta{Rikhey chiwog), and maize, beans, antillies in
Orong. Allinterviewedfarmers inRikheyshared that they only saeae \ariety of each
maize and paddy, whereas in Orong only 14%ht&rviewedfarmers save moran one
variety of their crops.In both gewogs, almost all other seeds, especially vegetable seeds

are acquired from thgovernrment through theAEO. The problem ofyetting seeds from
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the AEO is that they are not locally adapted to the microclsnaft¢he villages where
they are plantedFuthermore,since most are hybrid segdeedsaving isa challeng.

The seeds are most often porganic, as they are covered in fungicide and other
chemical seed treatment¥hey arealso procuredfrom one sourcé® Druk Seed a
Bhutan seed compangken over by th#1oAF in 2010that contracts seed growing out to
farms in India(Sonam PeldorBhutan Observe201Q http://bhutanobserver.bt/24%%-
newsaboutailing_druk_seed_loses_corporate_entity.aspEOs ugd to supply these
seeds free of cost to farmers, bstof 2013hybrid seed$10 g)now costapproximately
120 Nu (close to USD $2p considerable expense for some farmiessal seeds (nen

hybrids) are some times available for aroune205Nu.

The conservation of genetic biodiversitysitud i n f ar meéis @dmohly el d s
cited asan alternative tcex situconservatiol in seed banld for reducing genetic
erosion experienckin agricultural varieties over the past 100 years (Witcombe.get al
1996).Also, biodiversity conservationn-situ, by planting a variety of crops (especially
landraces), helps to reduce cropping system vulnerability while increasing harvest
security and resiliency in the event of environmental stresses brought bydiseesdse,
and drought, as well as climate change (Ceccarelli, 1994; Thurston, H8tgver, it
appears farmers have become relianbanmpr oved6é seeds di stri bute
leavinglittle biodiversity to be conservedr crops of economic importanc@/hile it is
difficult to say for certain how many landraces oferiand maize exist, the research
suggests therera very few if none at all in Orong or DewathangThis is quite
surprising since neighbouring Assam, Indihas an estimated 8000 landraces of rice
(Singh and Singh2000).Therefoe, there isand willbea el i ance on Bhut ano-:s
gene bank(exsitu conservationo maintain any collectedermplasm.Assessmenof
landrace diversityor all agricultural crop specieend methods to conservestill needs

to be addresseatrossSamdrup Jongkhar

An issue of increasing importance tsetcost ofseedsas full subsidizationhas
beencurtailedin the last yearand a cossharing program has been implemented to
prevent wastage seen when seeds were distributed. fhefelsmal conversatiosniwith a
few farmersindicated that they have already identifisgled saving and distribution as
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potentially lucrativeThe pre-emptive establishmenand strengtheningf theselocal seed
networksshould becoma primaryfocus in regard tin-situ conservation of crop genetic

resourcesind future development wark

4.3.2 Traditional Agricultural Knowledge
Past researctvaslimitedinuncovering far mer s fepadcngament s t

form of organic,Rangzhin(natural) farming already All farmers interviewed irRikhey

and Orongexpressed knowing about and practicing variations of organic agriculture as
their grandparentpracticed it(Table 17. Similarly, all interviewedfarmers mentioned
knowing about and practicing traditional forms of ohihg using tree leaves, uprooted
weeds, and crop residudn. Rikhey, 82% ofinterviewedfarmers expressed possessing
traditional knowledge of andracicing intercropping. InRikhey, farmers practice a
traditional method of intercroppifgpver croppingice-bean with maizeéo ensuregood

soil fertility. In fact, this method is so much depended on and produoesgood maize
yields that no other methods to promote soil fertility are used. In Omangrisingly
fewer farmers, 29%pf interviewed farmersknew about or practiced intercropping;
however, 71% of those farmers were applying cow dung directly todtogis. InRikhey,

82% ofinterviewedfarmers did not know about or practice crop rotgtishile in Orong

this was true for 86% ointerviewedf ar mer s, who also didnét pr
composting. InRikhey, 36% of interviewed farmers were practicing composting to

varying degrees (pit/heap composting, panchagavya, or ganamurt).
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Table 17.The average number of farmers who know about and practice organic farming,
mulching, intercropping, crop rotation, composting, and the influence of religion on

agricultural decision making.

Knowing Knowing Knowing Knowing Knowing Influence
about and about and about and about and about and  of religion
practicing practicing practicing practicing practicing on

organic  mulching intercropping crop composting agricultural
farming rotation decision
making
Dewathang 100% 100% 82% 18% 24% 55%
Orong 100% 100% 29% 14% 36% 71%

In Rikhey, 55% of interviewed &rmers acknowledged a connection between
religious elements and agricultural decismaking, while 71% ofinterviewedfarmers
acknowledged this inOrong. Farmers in bdt gewogs reportedconsulting local
astrologes (Tseepa) to find out the datto avoid farming and the good days to plant
their crops. It was often said that if agricultural wavles conducted on one of the
auspicious dates that cr oAuspciowsodatéscoted tveregr ow WE
the full-moon days, thad", 29", and 38' of each month of the Bhutanese calendar.
Farmers in both gewgs mentioned the sins associated with killing insects during farming
and felt they were better off avoiding the auspicidags wha many more insects are
killed as a result of their presence in the figlthe particular farmer in Orongrhen
discussing the changes observed in shifting cultivation compared to contemporary
farming onpermanentiand settlements mentioned the good merit farmers have now
accumulated because thage killing fewer insectsas they are no longer burning their
fields. This accumulatedneritis thought to bring higher crop yieldsarmers inRRikhey
(Dewathangknd Oromg noted offering pujas to localeitiesto ensure timely rainfall for

their maize crops.

Several farmers mentioned not even knowing ofgteetices their grandparents
used that they are no longer usihg.Rikhey, mostfarmersshared that ploughing with

64



oxen, exchanging laboursharing equipment, and mulchimgere traditional agricultural

practices still us ed HRamersin botiRikhey and ©Orangd par ent

mentioned that crops such asllet, mustard,finger millet, amaranth soybean bitter
buckwheat and sweet buckwheatwere flostd, whereas maize, beans, paddge bean
andgasha sai€a tradtional fruit translated as deer fruit, with a bittarter fleshand tasty

seed similartowalnuth ave been brought f or wafteththé r o m
A | ocsopsaveranentioned to benore susceptible to wild animal and pest attacks due to
the morphology of the plantas compared with maizé was also said that there was no

seed left otheseflosto crops even ifarmerswanted to preserve them

4.3.3Challenges to Farming
In Orong, 57% ointerviewedfarmers thought labour shortage was a serious problem in

their village compeed to 27% inRikhey (Dewathang) This is likely the result of the

labour exchange practice commonly use®Rikheywhere a group of farmers go farm to
farm cultivating, sowing, weeding, and harvesting togefheenty nine percent vs. 27%
of interviewedfarmers in Orong an&ikhey, respetively, thought the labour shortage

was attributedo ruraturban migration.

Many farmers discussed the challenges they observed with increasing pest
problemswith both insects and wild animads well as post harvest lossés Rikhey,
almost all (89%) interviewethrmers commented that pest problgmsects and disease)
wereworse thann the past especially in maize and paddyut were unsure whyAs
noted in previous surveys,ild elephants, boargjeer,rats,and monkeysften attack
crops, which result in large losgesometimes akigh as 100%Farmers tend to respond
to this by guarding their fields at nighand making noise to keep animals away.
Furthemore food storage losses due to insects remaaimajor problem where about 20%
to 100% of thecrop islost each yearFor maize nmany farmers irRikhey managestorage
lossby processing it intikarang (a coarse corn medbefore weevilancause damage
It is interesting to note that despite losses to insects, diseases, and wild animals, almost all
farmers mentioned thatrop yields are higher than 10 years ago, most likeg/ to the

fimproved varietiesthatthey receie from AEOSs.
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Farmers also memtned irrigation water being a majoconstrainingissue. In
Rikhey, itd 10t availablein the winter, preventing double croppingf paddy and in
summerexcess rainfalcauss flooding. It was also mentioned that the rain patterns were
changing with untimely rains arriving in the summer dndr winters than in years back.

In the summer, the heavy monsoon is responsiblebforging increased pests and
diseases and favashing away valuable topsoil. Despite this observation made by several
farmers in bottRikhey and Orong, farmers typically said their soils had improved over
the last 10 yeard.his may be explained Iithe observation of a few farmers that there is

less simmer rainfall than 10 years back

In terms of finding solutions to their farming problems, 9bt¥ointerviewed
farmers inRikhey noted that when they neédformation on farming they go agsker
AEO. In Orong, the same was true for all the farmers irgared.In Orong, all farmers
interviewedthought that having better tools would improve their farming. The same was

true for 73% ointerviewedfarmers inRikhey.

Almost all farmers in botliRikheyand Orongsaid they felthat their farns were
large enough to support their families and that they felt more fingnsecure than in
years pas{Table 1§. They almost all reported having good health and newtddo
without at anytime during the seasdrhe mesag is optmistic on the surface, but
highlights theinadequaciesf the presentguestionnaireand potentialfor proposing
skewedrecommendationsn the part of the researchefor examplethe majority of
farmersweremorefood secure and financially secure comparegears backbut most
had experiencedrop failure atsome point in the last yearhis is an example of the type
of responses receivadarrantingfurther follow-up during interviews. Thinability of the
current questionnair@ without substantial follow-up after question8 is limited in
understandinghe problems farmer$ace on their farms and in their househol@isne
limitations during interviewsare the mainreasonfor not sufficiently probing after
uncoveringcontradictinginformation Therefore, the researchers felt a strong case was
made in this yweanbesrcesthechpr ¢ overhaulstheyear 6s

questionnaire
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Table 18. Percentage of farmers reporting their farm is large enough to support their
family, they aremore financially secure than in years back, they have good health, and
they do not have to do without in any season

Farmis large  More financially = Good (\[o]s

enough to secure thanin health  having to

support family years back do without
Dewathang 36% 91% 91% 82%
Orong 29% 71% 43% 71%

4.4 Findings from2014
The research stratedgrmally changed in 2014, from a framework largely interested in

guanttative findings to one more focused on thmcesof farmers.After receiving the

support of the external reviewer and basedherecommed at i ons (see Gons
report), it was decided thaAction-Based Researctvould become the new research
strategySJ1 6 s donor, t he |1 DRC, h aadthisachasge wasp pr ov e C
included inthe proposal fothe projecb extension. This year an important emphasis was

placed on training local researchers in this new research noddiggdand about the

i mportance of note taki ngstaynlde op riaroreemgy i deuwsi.n (
agricultureresearcherBen Hunsdorferjoined the teanfor five monthsand under the

supervision of the agriculture research coordinator and de#tabr of this reportwas

responsible forredesigning the research questionnaire (B8&ENDIX C) and the

capacity building of local researchers in research methbase. primary books by H.

Russdl Bernard (Research Methodsn Anthropology: Qualitative ah Quantitative

Approaches [2006hnd Handbook of Methods in Cultural Anthropology [20D®ere

used among other resourcefy discusswith the local researchernsow to conduct

detailed interviewsIn turn, the local resachers wereresponsiblefor building the

capacity of the foreign researche the local contextualized knowledge uncovered in the

field.

Fifty interviews were conducted in the four gewogs studied at the start of the
projec Dewathandg14), Orong(15), Phuntshothan{p), andPemathangl12). Research
happened from Februatg May 2014and tried to target farmers randomBRhe village
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head (Tshogpa) of the villagesvisited helped gather the support of farmebsit the

farmers interviewed were randgnsampl& from the population.

Despiteintensive work and the best mitentions the new researchquestionnaire
was not finalized prior to its implementation in the field. Only after data collection pegan
the questionnaire was revised and adjusted by the ressawotiinator(and lead author
of this reportwho was workingrom abroad) It was too late to revanthe questionnaire
according to a style that would allow for detailed narrative responses to be coléscted
data had already been aafled intwo out ofthe four gewogs. To allow for greater
comparisons to be made in the field it was decidethe endto keep thenew narrative
stylequestionnaire awas originally designed (with few additions madee APPENDIX
C). The problendiscoveredwith this quedbnnaireduring the initial interviewsvas that
it di dnodt suf fi c-upequeastioys aradl ploloing orf ther parf ad thé o w
researchers. Although researchers waereestigating how best to do this during
interviews, the questions theme | v e shavd endughdbutin follow-up questionsand
in some cases the folleup questionsvere skippedaltogether As a result, while the
Action-BasedResearch was successfulmmnimizing farmerfatigueand allowed for the
farmers to share more openly what they wished to contribloteg the theme of the
questiors, it di dslight nuandes to be détextetbepe introspection into the
responsesandfull comparisons to be madeross thgewogs. More will be discussed on

this in the study limitations section.

The following sections will discuss the research findings for 2&ieusehold
Demographics;Life On The Farm;Training; Change in Cropping Systems Since
Childhood SeedSaving; Maintaining Soil Fertility; Pests and DiseaReligion and

DecisionMaking; Farmer Capperatives; Modernization; and Dreams For The Future.

4.4.1Household Demographics
The researchers tried to interview an emember of men and women in each gewog. In

Dewathang, howeveit was difficult to find women available to participadad 77% of
the interviews happened with mélhis is likely due to chang¢®ut alsothe factthat the

researchers did not insist baving a representative sampidnen interviews happened in
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Dewathang the first gewog where research occurrkedter, when researchers visited
Orong, Phuntshotimg, and Pemathang they knew the importance of seeking a
representative sample of the populatioomprised of almost equal numbers of men and
women.In Orong, Phuntshothang, and Pemath&#§6, 57%, and 5% of respondents

were menrespectively.

Looking at age of respondentthe average agef respondentsvas 48 in
Dewathang(n=14), 49.9 in Orong(n=15), 38.4 in Phuntshothan@m=9), and 46.1 in
Pemathandn=12; see Table 19)Across the gewogshis may beindicative ofa trend
towards araging farmer populatigrespecially ifthe next generation leaves the faamis
already happening in large and growing numb€reger the years many farmers have
shaed about their labour shortages young people move away from the villages to the
cities The fact that there are fewer numbers of young farmers engaging witimgarm
causs alarmfor the future of agriculturen the region More children are going to school
and becoming educated, acliboseto work off farm after schoalThe result ighatland
is sold or goesallow with no one to tend to iEarm sizeis alsoless thant was in 2004
(10 years back)partly due to labour shortages, but also due to the fact that land holdings
often get divided amongst childrenSJl founder, Dzongsar Khyentse Rinpoche has
recently addressed this emerging issue during villeigés in Samdrup Jongkhar

strongly advisingillagers not to sell but to hold onto their land

Aging farmers are quite experienced, having228yearsof experienceas
principle farmers They probably, howevehave moreexperienceas the majority of the
older generation is illiterate, nbtaving attendedchool as childrenand likely learned
about farmingfrom their parents throughowhildhood. Interestingly, the averagage
when farmers considered themselt@dave becoméarmers was 2And this may have
been vihen parentsformally transferredthe farmingresponsibilities tahe childrenlt is
certain that the future of subsistence farmmifj change over the next generation, as
fewer young farmers are learning the skills of their paréerigs point is also evident
when looking at the number of family members in the househatd the number
involved in livelihood generation on the farm.nAaverage of 4 people live per
household, whereas only3of them help generagarnings from the farm.
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For the moment73-100% of interviewedfarmers across the gewo{s=50) are
meeting their needs from faramd othetincome(see Table 20)in Dewathang, there is a
new and thriving Sunday ‘detable Market where farmers sdhieir local produce
explaining the greater diversity in income generating crops as compared to the other
gewogs.Orongalso hasa high diversity of income generating crops, isuturther away
from the Dewathang and Samdrup Jongkinarkets The One-Stop-Shop andVegetable
Co-operative in Orong helps to market their produtklere are alsosuccessful Milk
Marketing Ceoperatives in Dewathang and Oronwhere farmers earn a substantial
portion of their income from milk salés addition to crop sale$n Phutshothang thers i
a thriving local market where local goods are procuhedvever,in both Phuntshothang
and Pemathang majority of the farm sales coméom rice Eventhoughthere is no
local market m Pemathang perishable crops are still sold. In all geviargs gate sales
via word of mouth contribute substantially to income generaftoa.r mer sd gener at
incomeacross the gewods usedto buy aaywherebetweer82%and38% of their dietary

requirements thatannotbe produced on farrm€50; Table 19).

Table 19.Household data summarizing the average age of farmers, the number of people
in their families, the mmber of years spent farming, the acreage, the acne&@p®4(10

years back)the number of people contributing to livelihood generation, the number who
are meetingtheir needs througfarm income, and the percent of food itemschased

from the market.

Age No.of 2014 2004 No.in No. Meeting % Buy
yrs. (ac) (ac) family contributing needs
Farming to livelihood from
farm
income
Dewathang 48 274| 142 1.78 4.69 2 100%| 38%
Orong 49.9 25.4| 1.45| 2.08 4.2 2.46 85%| 32%
Phuntshothan¢ 38.4 18.1| 3.55| 3.78 6.6 3 88.8%| 35%
Pemathang 46.1 28.6] 28| 5.15 4.75 258| 72.7%| 33%
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Table 20.Type of income generating crops and work by gewog.

Type of income generating crops

Type of
income
generating
work

Dewathang Millet, maize, rice, barley, cabbage, snadilli, bigchilli, | Agriculture
Orongpachilli, radish coloured beans, local beans, long | Office
beans, peas, broccoli, cauliflower, spring garlic, garlic,
bunch onion, onion, mustard greesaag turnip, squash,
local tomata(cherry), potato, pumpkin, carrot, coriander,
ginger, oranges, mango, banana, guava, and milk.

Orong Ginger, peanuts, maize, cardamom, cabbage, broccoli, | Agriculture
cauliflower, spinach, radish, turnip, coriander, clsidlag Livestock
ginger,garlic, potato, carrot, cucumber, beans, fiddleheg Construction
orangescheese, butter, and milk Carpentry

Lumberjack,
Custodial
Shop-keeping
Agriculture,

Phuntshothang | Paddy, wheat, betel nut, potataag chilli, radish, ginger, | Contract work
poultry, horey, banana, jack fruit, guava, amhnge Road work

Construction

Pemathang Paddy, betel nut, mehroom, ginger, onions, cabbaghilli, | Agriculture

saag dhal, cheesand butter Contract work
Carpentry
Constriction
Porter worker
Weaving

4.4 2Life On The Farm

Far mer s

about

your I

in Orong,

i f e her e on t he f

Phunt s h o tChmyougpleasatalldne Pe mat h

ar m?o.

guestionnaire was implemented prior to finalization.

Several farmers meinhed the feeling of being free arking able to work
independently, yet with their familie®neOrong farmer sharetthat | féel so free being
farmer | have full powerin my life to decidewhat to do or not do. Wen | wasworking
in agovermment job | had a tough time ahddto go to duty on time andever had time

for family. Now, | getall the timeto spew with my wife and work togetheon farm. |
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finally f e e | i ke Anbddbemy f ar mer s ai cgsince@wolr ki ng

feel | am free man becagis can workwhenever | want. | am tired | can take rest and

there is no one to order naeound | am able to eat fresh organic vegetablhich are

producednys el f . So | am proud to be a farmer! o

Happiness was another factor farmersntioned when discussing about their life
on the farmFifty four percentof Orong(n=15), 44% of Phuntshothan@=9), and50%
of Pemathag (n=12) farmersinterviewedmentioned they were happy farming am
happy working here on my own f i @advahlways i | |
been anindependent farmer. Whatever | produce on my field is enough for my

livelihood. | am happy here with my family andvial ue happi ness mor e

h

(

now

t

(Orongfarmer, 2014)Anot her Orong farmer said, ndl feel

getting to e alnfaétrhe svds a seatigment expgrelssedsby several farmers
in all three gewogs. Getting to eat fresh, organic vegetables seems to besaigét/by

farmers.Selts uf f i ci ency was also discussed. As

farmer | feel happy, b e c asasdd get whatever brieed h a v e

from my f a r Fadmersin Orong and Phuntshothardso mentioned earningheugh

from vegetable sales to make their lives more comforthblein the past.

No interviewedfarmers in Orongn=15)mentioned the hard work associated with
farming but it was mentioned by 44%=9) of interviewedPhuntshothang farmers. One
farmer sharedthafi| h av e s p e nasimpigfarinar. fTiktodayd hage earrsed
just enough cash for my family, but most of the tinde it h a n d  tNo intemdewédh 0 .
farmers in Pemathan@g=12)directly said thafarming work was challengingHowever,
one farmer shared abaitlte labour exchangerocessand the gratification received from
wor king har d during tramsplahtiagr paddy gve dofiit together with
friends. We do it i ngosomam¢hermpersorsthefnexetimel We n e
work together as a team amongst friends. If you produce and sell 10 kilograimesl of d
this year and you are successful in surpassing the production the following year, then it is

gratifyingo (Pemathang far mer , 2014) .
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4.4.3Training
Fewer farmers have received government training in Dewathang compared to the other

gewogs(Table 21) This could be partly due to the fact that Dewathangoeas without
an AEO since 2012, but also partly due to the presence of thie ®& gewoghat has
held nine trainingsby experts from Navdanyaith farmers mostly in Dewathangsince
2010, 0n organic farming techniguemcluding soil fertility management, composting,
seed storageso-operatives, terracing, and rainwater harvestiiigpe trainings have been
carried out bothat theNavdanya model farm in Deadun, Uttrahkhand, India, armh
site in Samdrup Jongkhanith farmers ofDewathang and Orong (and to some extent
Gomdar) gewogNine percentof theinterviewed farmers in Dewathaifig=14) attended
the Navdanya trainings Indiathat were organized by SJI and funded by IDRGereas
farmers from other gewoggho also attended tlsetrainingswere not interviewed in this
y e ar 0 s Twenty isel/gn.percent of Dewathatm=14) and 73% of Orongn=15)
farmersinterviewed attended the Navdanya trainings hosted by theirsBamdrup
Jongkhar itself

The adoption rate of Navdanya trainings was not recorded in Dewathang gewog
because the @stionnairewithout this question wasnplemented in the fielénd later
updated In Orong, however27% ofthe interviewedfarmers(n=15) did not adopt the
techniques taught by Navdanya because they felt they were toadimeaming.On the
other hand, 55% of Orong farmergerviewedfelt the trainings were useful, particularly
in the area of compost making (colleting dung and mixing with dried leaves)nore
information on the successes and challenges of the Navdanyagsais&é the S 1 0 s

Navdanya Focus Group paper
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Table 21.The trainings received by farmers by gewog.

Navdanyatraining

Attended Navdanya

Government training in India in Samdrup
Jongkhar
Dewathang 18% 9% 27%
Orong 46% . 73%
Phuntshothang 77.70%]| .
Pemathang 66.70%] .

The greatest numbers witerviewedfarmers who received government trainings
came from Phuntshothang (77.7%-9 and Pemathang (66.7%=12. While farmers
mentioned they had previously received government training in vegetable production,
particularly onion, in addition to tree fruitops such as orangdésakplantation, betel nut
cultivation, and dairy, farmeralso said they wantettainings in seed andvegetable
productionand improed materials/tools in Dewathangggetable production, livestock,
irrigation, and machinery in Orong; new methagfscultivating crops in Phuntshothang;
and irrigation canals, highielding varieties, vegetable production, and fertilizer in
Pemathang (see Table 22).

Table 22.Farmers wanting training in the following areas by gewog.

Dewathamng Seedsyegetable production amdonitoring, materialsools

Orong Vegetable production, livestock, irrigation, machinery

Phuntshothang | New methods for cultivating crops

Pemathang Irrigation canad, high-yielding varieties, vegetable production,
fertilizer

4.44 Changeln Cropping SystemsSnce Childhood
Farmers were asked: Have you noticed a change in farming practices in your village since

you were a child? Shifting cultivation, permanent settlement, change in crops
techniques et c. ) . The prompts i n par enprovide ses
initial feedback.
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Many farmers mentioned that shifting cultivation practices have mostly been
abandonedalthoughdirect observatiorby researchersonfirmedit is still practicedin
several casesspecially in Dewathang and Oror@ne Pemathang farmer shared that,
fiThey used to practice shifting cultivation. The ash from the burnt wood (the whitish ash)
used to give good harvest. That practice is no longer used. This practicéougeld
better results than the present one. But after two years, the field had to be laid fallow and
new ones tilled. We do practice the old ways taught and given to us by our grandparents.
But ol d ways Faamems wkr Hawe el shiftiggd ctivation said the main
reason forthis was because ofgtimpact on the environmermlants, wild animals, and

insects

The abandonedtrops that were mentiodeto be previously grown in Samdrup
Jongkhar includednillet, cotton,buckwheat,and barley In Orong, farmers mentioned
that compared to the past, they now know how to properly grow vegetables and to
manage soil fertility wittcompostednanure. One padular farmer in Orong saithat in
the past, intercropping was widely practiced, whereas peaple know how to plant

single crops in welprepared garden beds

The labourexchangesystem haghangedn some of the gewogs while remaining
the same in the othermterviewed farmerin both Dewathang and Oromgxplained that
now t hey don 6 tanyraaxewith theirgnaeighdara (becall withthe exception
of Rikhey village; see 2013 findings)out actually pay wages for laboBome farmers
have eplained abandoningthis practice because now there are not so many people
available to work on the farmin Phuntshothang and Pemathang, however, labour
exchanges still a commoly relied uponpractice. Farmers go farm to farm to see that
crops argtransplantedand that weedm and harvesting are accomplisifed everyone
One Pemat hang f ar mer explained, ARWe especi
transplantation. It is calleBarma This is because there is no money to purchase the
labour. And the program has to be fixed lmw much to do at whose hogésé . Al so,
traditionally, there have been bigger families in Phuntshothang and Pemadinaing
possibly more available laboto partake in the exchangesee Table 19)
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A common response from farmers across the gewagdhatin the past people
were cultivating more landut it was yielding less. Farmers have spaied that this is
due toimproved seeds, good quality manure, and training in improved methods of
farming. In Phuntshothang@nd Pemathandgarmers explained that while they are still
using draftpoweredanimals to cultivate their fields, tractors and tillers have already
come to their areand might slowly start to displace the ox&ice threshing machines

have replaced stone grinders, afwwere standarh the past

Most farmers explained thédrming today is better than the past because they
now growenoughdiversity of vegetablesn sufficient quantitythat they are not only able
to provide for their families, they also now have surplus available to bell.
Phuntshothang one farmeaid that fin the past there were hardly any vegetables
onions cabbage antiroccoliw e r e n 0 tverything wasgatheted from the foredtut
now we sell vegetables commerciallyAs a result ofthe improvement in vegetable
growing farmers havéargely stopped foraging in the foresspecially for firewood and
water, which arenow availableon theirown landand from public water sourcesarmers
attribute the improvement in vegetable growing to improved s@addern varieties
and proper trainingiVhat they cannot produce is available in the market for a reasonable
price It was said that the newly created Dewatly Sunday Market has been a great
place forfarmers to sell their local produce without facing the competition of the town
market that sells mostly Indian produce at very cheap pr@es.farmer explained that
peoplefrom town arebecomingmore knowledgeable about the benefits of shopping and

eating locally.

Despite these changes, several farmers across the gewogs said that they are
continuing the practices used by their parents, such as ploughingxsithwveeding with
spades, broadcasting seeds at the time of sowing, and harvesting and storing harvested
grains in bambo baskets. One Pemathang farmehen talking about traditional
met hods of cr oWestsré maddy ig gothsawhiah & @ pamboo woven
baskeé. When that gets filled, we top it with rice husk and then finally we seal with a

coating of cow dung miareo .
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When askedf farmers thoughtmodern practices are replacing the traditional
ones and how farmers had various responseeveral &rmers in Orong(n=15)
explained that in thelden daygthey] usel to workon thefarm just for sefconsumption
but now [they] do it for money that farm work has become a busine€&ne Orong
f ar me r changes oughtfby modgization] are good because befqreur parents
had good fertile soibuttheyddn 6t k n ow h oitwNow ave areagetting alvice
from [the] governmen{about] how to deal with our soil by making compost and using
natural resource§that] work in harmony with naired .Another Orong farmer said,
Abefore we used to plant vegetabl e, mai ze
we make different beds for the different vegetables. Now we usie aré value added
natural manur@ Actually several farmers fromceoss the gewogs mentioned that one
noticeable change is that they used to plant vegetables all together and now they plant

them in rows in separate beds.

Phuntshothan@nd Pemathanéarmersparticularly discussedhe changes seen
with motorized machinesOn e f a r migrtradsica is dbeing dffected by the forces
of modernity in small ways. Modern ways are easier on you. Working with hands,
manual labour is now on the wane. Machines have come. Old methods are slowly making
way for the new. Another fa mer Machinky is feplacing our traditional
technology; especially oxen are replaced by power gjlleorses by motor carsAs
mentioned by this farmer the introduction of machinery is seemate things easier for
the farmer and can possibly address some ofath@ur shortages seen tre farm.One
Pemathang farmer shared his belief thridern machinery has evolved with climate
changefiNow people are using tractors. Even the harvestingig dy machines. It is
faster. The traditional way takes time. The use of the tractor is due to compulsion created
by the climate change. The rains do not come and when they do come, you have to do it
quickly. If you plough an acre of land using oxen, yall require a lot of time. A tractor
does it in a day. Two days after rain, you can do the ploughing. Now you have to wait for
the rain to come. I n the past, you didnot
The weather ¢ h an g.eOnd Grondhfarmgr enentionegl that théyomb o
longer churn milkon the farm jnsteadthey sell tothe milk group were milk is churned
by machins.
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Severalfarmers ai d t hat they no | onger plant dAor
hybrid varieties from the governmerih fact many of the modern practices were said to
involve government interventions, such @®viding improved seeds, mechanization,
irrigation channks and sourcegnd trainings on compost amdgetabléoed making all
initiatives to help famers generate more inconi@espite these governmeled
interventions 80% of Orong (n=15) 63% of Phuntshothangn=9), and 92% of
Pemathang(n=12) farmers interviewed felt that AEOs listen to local/traditional

perspectives on agriculture

In addition to these changes, several farmers across the gewogs felt that the
traditional practices were still continuing, or that this change was the result of a natural
evolution sofme of the practices of our grandparents may not be to our liking and
likewise, the way we work may not be liked by our children, change is inevitable

(Pemathang farmer, 2014).

4.4.5Seed Saving
Sixty-four percent ofinterviewed farmers in Dewathanh=14) are saving seeds

compared to 40% in Oron(@=15), 33% in Phuntshothan@=9), and67% in Pemathang
(n=12) Most d the seeds savad Dewathangare from maize, millef2 farmers) paddy,
andafew vegetabls. Thevegetable seedarmers reported saving Dewathangnclude
saag garlic, pumpkin, chilli, beangucumberyice-bean and bunching oniongn Orong,
pumpkin, chill, saag, maizewere the only reportedvarieties saved. Farmers in
Phuntshothang savdce, beans, spinach, dhabinger, eggplant, and chiliand in
Phuntshothanghey reported saving rice, black dhal, anditse Sixty-six percent of
interviewedfarmers in Dewathan@0% of farmers in Oron@9% in Phuntshotmg, and
92% in Pemathangely on theAEO for cabbage, broccolicauliflower, onion, turnip,
potato,beans,andsaag seeds n addi ti on t o Ai(Bagkamoda 88206 r i c e
and KamJa 1&p maize,and barley seeds. Seeds are sometidigtsibutedfor free,
especially when tied to governmegranted agriculturgrojecs, but most of the time they
cost~120 Nuper packe(for 10 gof hybrid see)l Farmeran Dewathag sometimes ats

buy seeds from Indjaor locally in Bhutan (1 pack costd5-20 Nu.)and exchange with
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other farmersbut exchanging was only mentioned by one farmddewathangn=12),

one farmer in Phuntshothang=Q), and one farmer in Pemathamg?2). Interestingly in
Orong, 26.6% of farmers mentioned that they exchange seedsheittneidnbours.lIt

was also mentioned by Orong farmers ttieg lo@l vegethle group is trying to save
more of its own seeds. One Orong farmer mentioned being reliant on the AEO for
cauliflower, broccoli radish andpumpkinseeds in the pgdbuthe hassince learned how

to save those seedBewathang farmers alsmentioned buying potato seeds from
Wamrong(about five hours drive distant in neighbouring Trashigang dzongktéugh

has a good climat®r producing seed.

4.4 .6Maintaining Soil Fertility
Farmers mentioned several factors when discusidertility, such agotating crops

mulching, making compostincorporating green manuresthering cattlen their fields

and intercroppinglt is clear that farmers have vast knowledge on the sul@eet farmer

i n Pemathang shared, AWe use cow dung as
properly. We also grow dainch&dsbania bispino3awhich is good for the soil. We

grow beans to ake the soil drtile. |1 also make compost lapllecting cow dung, urine

and adding the | eft ovG@neDewathangeansesO=1fO)tatkead t h e
aboutrotatingcrops, such @aspinach, beans, and pumpkins, while anoBireng farmer
discussedhis plan formaking hedgerows on his farsimce he had just learned about this
practice from the AEOOne Phuntshoting farmer mentioned it was common toJea
paddy stocks in the fieltb rot and bancorporate into the soil before the next crop.
Almost all the farmers across the gewogs said they mulch theidsvagter they are

uprooted.

One Dewathng farmer mentioned the trouble of having dung piles on steep
slopesbecause they washway during the monsoon. Anothisvo farmers talked about
protecting their cow dung piles from sunlight and watsmpically, interviewedfarmers
in Dewathang(60% n=14), Orong (73% n=15, Phuntshotarg (100% n=9), and
Pemathand93% n=12 spread and incorporate cow dung in their fields attithe of

planting or just let cows graze the field prior to planting seadéime farmers in
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Dewathangn=10) talked about composting cow dung to incresait fertility. In Orong,

eight farmers(n=15) mentioned composting, whilene ©=9) did this in Phutshothang,

andfour (n=12) in PemathangOne Or ong f ar meollectsdly dioneass, nYes,
green biomass, cow dung and urine andadpit deep 2.5 feet and length 6 feet and add

materials that | collect step by step, dry, green, danthurine, three times same and after

1 month and after 2 month ready to use. This was taught by trainer came from India, and

it i s .AMother o farmer® Dewathangnentioned using cow urirgirectly on

their soil for fertility and for keepingoests away from their cropghese methods were

taught to farmers in the SJI/Navdanya trainings.

Two farmers in Orongn=15) mentioned previously using urea but abandgni
the practiceand nitea mdlyaifsamessinRalntshothang talked
about adding cow dung armlit branches to their fields before burning to increase soill
fertility. The farmers interviewed in Dewathang and Orong mentioned that burning is an
old practice, although the researchers hatecthat burning fields prior to cultivation is
quite a common practice in DewathaBgirningis said to also occur in Orongspecially

prior tochilli cultivation

On the subject of intercropping, there seemed to also be a deep knowledge and
understanding of t his practice although a
intercropping due to labour shortages. In Dewathang, 75%ntefviewed farmers
practiced intercroppig in some capacitywhile in Orong only 53% practiced it. In
Phuntshothang 44%f interviewed farmersised intercroppingvhile 67% ofinterviewed

farmers were doing so in Pemathang.

Farmers discussed intercropping maize, soybean, andbeag or maizesaag,
and radish, or beans, radisbhilli, and maize,or paddy and dhal (especially in
Phuntshothang and Pematharaghong many other combinations. While many farmers
reported not intercropping their vegetables, they mentioned the importance of planting
legumes with cereals, like ridgean with maize, in that they providetrogenfixing
bacteria to improve soil fertit and make soi l Al ooseo. il do
beans because It makes the soil | oose and mc

look for a separate field for two different crops. For vegetables | do plant all in one field
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but in different beds because it is easy to weed and harvest them (Orong farmer, 2014).
Some farmers mentioned that weeding is easier with intercropping, while others thought
vegetables in single beds was an easier method of weeding compared to intercropping.
Several &rmers across the gewogs said that intercropping is a more efficient use of space
compared to row planting in different bed€®ne Pemathang farmer mentioned
intercropping because they had insufficient land to do otherwise. Farmeexplamed

the benetss intercroppindias on reducingest pressure®©neDewathang farmer shared,

il do intercropping of garl i c, oni on, carro
probl ems. I believe that al/l pests dondt ea
smell of one plant kiithepessthatd o n 6t eat i to. Other far mers

that intercropping helps repel pests that are specialists.

4.4.7Pests and Disease
Dewathang was the only gewog where specific questionst glests and disease were

asked, for exampléiHave you noticed an increase in diseases? Which oAesl? ihave
you noticed an increase in pests? Which obészerms of disease, the responses by
farmers were difficult to assessnce often the names of the diseasese omitted
because they were not knowand only the symptoms were givdfarmers mentioned the
yellow colourand dryingof saagleaves, rottensaagroots,the yellow base of maize and

its sudden lodginganddrying leaves and rotting stesvand root®f maize

In terms of pestsan overwhelming majority ointerviewedfarmersmentioned
cabbage worm and cut worfoalledZeeboan Sharchop}hat affectvegetables. Another
ashcoloured nsect(no one shared this naments,aphids,and catepillars all eataway
at vegetablesPests with the local nantuthmq which is red in color, anfoutshemg
with a black head and long bodiransmit dseases h a t make farmersd cro
t h ey 6 viburnbdeby firé (Dewathang farmer 2014Wild animals likeelephants,

deer, porcupindyjoar, and squirrelsvereall mentionedas serious problems

Farmers in all gewogs were asked how they @etl pests.Farmers dscribed
using ash, urine, natural pesticides, synth@isticides, and picking and throwing

insects Fifty percent of Dewathanfarmers (n=14) mentioned sprinkling ash on the
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leaves of crops to target cabbage and cut worimisty-threepercent of farmers in Orong
(n=15) used ash, whereas this was practicedl8% of farmersn Pemathandn=12)
Twenty perent of Dewathang farmers use cow urine on their crops to deter pests. One
farmer from Orongn=15) mentioned also using cow urine. Another Orong farmer said
he preparec natural pesticide from the leaves of a tree calledgshing chopped and
soaked in water for two to three days and sprinkled with water in the garden. He even
said he planted marigold flowers that act as pest repellent. Some farmers also reported
using synthetic chemicals to control pests, although this was. 1@re farmer in
Phuntshothan@gn=9) and another in Pemathang-12) saidthey used insecticideOne
Pemghangfarmersai d he was | ooking for iOtherect i ci d:
farmers(40% in Dewathangjust mentioned picking and throwing the insects at the time
of weeding.
In Phuntshothang one common methodnfi@nagingpests in paddy ialtering the
water administereduring flooding Farmers find that weed pests are less comwitn
paddy flam di n g, but al s o mseetpeststthiey knowstecut ofitheh i t e 0
water supply. When farmers see Aredo pests t
In Orong53% ofinterviewedfarmers said there was nothing theguld do &out
pests and disease&dh i | e it wa s n Ospecificpest/disedse questions, gast e s e
research has revealed that farmers have a difficult time deliberately killing jr@eces
it is considered a sin in Buddhist religiohany farmers also haveentioned their
intentions to minimize killing whenever possible, preferring to use the pick and throw
methodand natural pest repellent&deterrents, such asshand plant derived solutions
instead ofmethods that kill insectsuch as insecticidearnmers also noted the benefits

of performing pujas to reduce pest attacks.

In terms of wild animalsthis is still a major problem faced by farmers. One
Pemat hang f artmeenmbleth efshe wiid bnandls attéicking our crops is the
biggest problem of all. The squirrel can bring down ten bunches of areca nut in a day.
When you | ook at it, it is a small ani mal
Then wild boars. Andleer.And Elephants. We keep vigil in the night to ward off the
el ephants and wild boars. But t heGpinghoave becoc
the field and guarding their crops at night is still the most widely practiced method
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farmers forkeepng wild animals like boar, deer, porcupinewvay fromcrop except

with elephants, as dreaOe onfgy élaemerantsharlkedan

Other popular methods includging tin containers in fields that have iran
bamboorods attachetb them and a rope that feeds into the bedroom of the hoalted
Pang PangVia. That way when someone pulls the rope, the saunttie tinscaresaway
animals.Scarecrows are also commonly used in fie@se farmer in Phuntshothang said
they rub rottercheese on their scarecrow to deter pests and animiish works for
about 23 days In Phuntshothang, however, the problem with wild boars is really severe.
Because of the heavy rainfall and the mosquitos that carry malaria in the summer months,
farmersare unable to guard their fields at night. They lose almost all of their maize crop
to animalssotha t h &ctyalywstepped growing maize, one farmer mentioned. Other
Phuntshothang farmers take the chance of potentially getting malaria and they guard their

fields anyway.

4.4 8 Religion and Decision Making
In Dewathang, farmers were askeiHow important aretraditional practices and

religious/spiritual beliefs to your current farming practiceb? Orong, Phuntshothang,
and Pemathang, the question was changedDoes religion play a role in how you
farm? (like in what dates you plant, what crops you growatwmethods you use,
what/when you harvest, etcdd) prompts in parenthesis were given if farmers had no
initial responseA follow-up question wasiHow important is this to helping you nmak
decisions about when and what to grow, what management dedisianake, and/or
what to harvest?Out of thelO farmers who responded in Dewathgng10),30% said
theylook to the auspicious dates for planti@®% pray to the local deitie20% make
offerings to the local deitiegnd40% makeofferings to the local monasteryn Orong,

67% ofinterviewedfarmers said that they consult the local astrologer to know the good
days to plantln Phuntshothang and Pematha&tfo and 67% of interviewed farmers
mentioned this practiceespectivelyAs one farmep u t armers in ¢uf community do
believe in religion and spiritual practice like when to sow and when to harvest and offer

first yield to deiy and monastery. Because of [gb¢ belief[s] and trust it keeps away
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obstacls andbrings happ[inessh ourlife and peace in our sociéety ( Dewat hang f ar
2014)

Over the years, research has begumvestigatethe influence that religioand
beliefs play on agricultural decisiemaking. One of the primaryractices farmers have
mentioneds consulting withthe local astrologer (Tseepas)o det er mi amel t he g
A b adates for planting and harvestm.n e Or ong f ar magsomamyar e d f 1
who believe that if we plant on pest or insect day there will be more harm by pest and
insect and if we plantn awater day themain will destroy our cropd. alsoheard from
the astrologer that if we sow our seeds on earth day then it will beé gecause earth is
matclred with all elements. Wen we harvest | heard that we should harvest on fire day
because fire will burn all elements so ling will affect or harmus. We do these things
and because of our bedieor keeping faith on thigintinow we dondét have prc

agriculture work .

There is evidence, howevethat this traditional practice is changing due to
modernizationas farmers no longer have to conssidtepasRather, farmers can find out
the Agoodo and Abado dates from @&ppsdonr adi o,
their phonesTwenty percent ointerviewedfarmers in Orong (n=15) said that theprn
the auspicious dates from the radieverthelessmany farmers still meet with the local
tseepagach year. lIbewathang20% ofinterviewedfarmers mentioned that if they were
unable to meet with thiseepasthen good times for planting generallyeon Fridays or
SundaysSunday was also mentioned as a good dg@ydotice agriculture in OrongWe
go totheastrologer to look fothe date when to harvest and when to plé#rtey are not
there we plant on Sunddy itisagood day f or ag®Orongfarindrbur e act
2014).

Farmers in Pemathangho mostly follow Hindu religionmentioned not working
on A b a that arehlaoydstermined by thiseepa A On certain specifie
full moon day and no moon day, and holy day
during the harvesting time we work because
pl oughing. Rel i gi on d o e sathpng taynera2014)oAnaheri n o ur

farmer in Pemathang had a similar response:
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practice farming. We donodét di g, pl ough, trart
of our house with red soil. We offer incense to our s . We donodt eat me a
days. When it comes to harvest, jaéso] rely on our customs because of the damage that

wild animals can causeln Phuntshothang wiilar customs were mentioneéDuring
AusiandPoornima (holy days like full moon day) wd on 6t pl ough. When it
sowing, we do have a book, which tells which days are good for sowing. Not all follow

these but being a spiritual practitioner myself, | tell my wife that today is a good day and

let us plant some seeds and rice. The systehaxwesting paddy on auspicious days is

there in our community. It is practiced by all. | do get calls from people asking me when

would be a good day for harvesting the paddy crop. Then there is the auspicious day to
consume the first rice harvested frahe field. On that day, we light some incense and

offer it to the Gods. And onlthendowe consume the riceo.

Another strong factr influencing agriculture ipraying and making offering®
local deitiesi Pr ayi ng t o | oc al ingdte themi[redsceshthedoemtala k i ng o f
wild animals problenr ( Dewat hang . Thirparéculgr farthér latsQ
mentioned the importance of facingrtfowhile harvesting maize as a way to appease the
| ocal dei ty. Anbdb hteals to foealeities hecause dheyepdotect dur
crops from wild animalsandpsest 't happened to me once when
local deities where half of my crops were destroyed by wild boar. Even leftover crops
were bad quality. Thereaftdrdo believe inritusd ( Dewat h an g Another me r , 20
farmer also mentioned the issue of reduced yididfimiss rituals once that year | feel
there is decline in my product ( De wat h a n g. Oriedarnmareeven méntiohed )
that rituals were performed to seek permoissfor using the land of the deities for
far mi ng, il do ritual to | ocal dei ties becal
then | might face decline in crop productivity, increase in disease & pests, and wild

animals might destroy my fiedd

The Lhotshampa farmers also make offerings to God in Pemathang and
PhuntshothangAs onePemathandg a r me r e oftei ndw crofjswo God. It is called
Nowagi Before we consume, we offer to God. We believe that God plays a role in our
agriculture.Even i f we work really hard, wi t hout <
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Three farmers from Phuntshothang (n=9) also said they offer their first crops to their
Godk.

Making offerings to the Monastery is another way farmers try to influence the
outcome oftheir farming. Farmers often discussed the ways in which they accumulated
good merit(to bring luck and good fortune to this and subsequent lives). Offering their
first harvest to the Monastery is one way to accumulate niedit. of f er my firs;
producton of the year to monastery. | do these because | believe that if god is happy with
my offerings nothing can di st Anotherfaynercr op o (
said fiThe first yield | offer tothe monastery. Offering tthe monastery makes me feel
better and | believe that my yield increased ad harmed ledsy wild animas due to
my strong beliein the ThreeJewels and respeébr n a t uTihig garticular farmer also
mentioned the belief that during shifting cultivation times, farmers were sinful as they
were cutting and burning the forest as well as killing a lot of insects and wilthi&y
also explained that was the reason for foodtsigess during those times. Despite the vast
lands planted, because farmers were sinful, they had food shortages and had to
supplement by foraging in the fore$tis response hasomeu p el sewhere i n thi

and past yeards research.

Most farmerq67%in Orong,71% inPhuntshothang, ariD% Pemathang=36)
across the gewodsmi nus Dewat hang wh er ementibned tlptuife st i o n
they didndt get the fAgoodo days for planting
monastery that bathings would happelike losses to pests, or poor crop growth and
loweryields. OneOr ong f ar mer saiidmp dir[tterets ebeddwsd si fa

themthere is lot of harnto cropsfrom diseasegpests, anavild animal® .

A follow-up question tdhe religious questions was asked: Do you believe that
you, as a farmer, have the power to influence the outcome of your drbigs@uestion
was designed as a specific follay to research conducted in 2012 that suggested that
agriculture was influenceloly more than hard work alonke. Dewathangpne farmer said,
fil believe that all things together briggod outcome of crops, such leasrd work, good
seeds, good soil, good care, good manang having faith on god and deitidgly wife

andldo practice al/l and thatoés why owWwkis are hav
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perspective on the influence of Buddhism on farming was stismedby SJI founder
Dzongsar Khyentse Rinpochevho emphasized the importance of hard work and
religious belies and practices inontributing tofarming outcomesln Orong,5 farmers
(n=11)said their outcomes were in part to do withtre bls i n g s Thhreedem etl s & .
becaus e theThreedeawels thatal cash wo r k
f. Anotivee ©rong fartnhdr described,

yogi
work and together by blessing of lamas and Rinpoches. So whatever we ddife war
d o n § then hadhing is gossialé in our ldeln

il thi

produce good yield of product

ifa a

n k

it 6s

foll ower

should have good meritf |

Phurishothang only44% of farmers believed the outcomes of their farming were the
result oftheir faithin God. Another 44% believed outcomes were due to hard work alone.
In Phunshothang, 67% of farmers attributed the outcomes of their farming to both hard

work and God. On®huntshothanfarmer even mentioned results atéributable to the

blessings from Rinpoches.

4.4.9FarmerCo-operatives

Farmers were asked what community groups were in their gewogs and which ones they

participated in. Table 23 shows the number of farmers belonging to particular community

groups.

Table 23.The numbersf farmers belonging to the listed community groups, by gewog.

al |

of

we

(Orong

one

great

beli eve

Milk/ Community Vegetable Khamty Mechanics| Goat
Livestock Forestry (paddy)
Dewathang 9 (n=10) |1 (n=10) n/a n/a n/a n/a
Orong 9 (n=15) |10 (n=15) |13 (n=15) | n/a n/a n/a
Phuntshothang n/a n/a 2 (n=2) . . n/a
Pemathang 1 (n=8) 1 (n=8) 4 (n=8) 2 (n=8) | n/a n/a

In Dewathang, of the two farmers asked: Wogdd be interested to participate in

an organized farer co-operativein your region?Both of them said yedn Orong only
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one farmer waasked this questigibut they were also interestdd.Phuntshothang, three
farmers were asked this question and two said they are already el formed
vegetable group and one mentioned interest in the paddy dWoufarmers were asked
about inteest in participating in farmero-operatives in Pemathang.

4.4.10 Modernization
Farmers were asked: How has the modernization of Bhutan influenced you, your family,

and your village? Most of the farmers in Orong, Phuntshothang, and Pemathang
(Dewathangarmers weren't asked this question) talked about the modern conveniences
modernization has brought, such as electricity, mobile @yonee cookers, curry

cookers, water boilers, water sources, education, hospitals, transportation, and road
connectivityOne Phunt shothang farmer shared, A Muc h
carry axs and go to the forest to get firewood and cairrgn our back. Now the young

dondét have to do that. Even i f they have to
bicycle or a car. So much has changed. Earlier we had to go to the spring and get water

by carrying it on our back in a bamboo basket and now that has also changed. Now there

is water in every household. We used to light kerosene lamps but now electricity has

come. The country has developed and withiliagesardo e comi ng di f f erent t c

Sever al farmers discussed the influence
modernization had influenced our young people and villagers, as most of our youths are
thinking that after study they have to gegovernment job. Even villagers are thinking
that after study they have to work under government.dFiys thingis in their head
because of moderni zati on, I thinko (Orong f
sai d,hatvWwWe been farming but our own children
do manual work and therefore do not look at farming. [We ask], how do we bring them to
work in the fields (or how to attract them to farming)? They do go to school and even
thosewh o are not i n school they dondét want to
off-farm work and do contract work and earn some money and the land is becoming
fall ow. Maybe with machinery, there wild/ b e

dealing witht he | abour shortage by not sending the
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send my daughter and son to the school since we are getting old and there is nobody is

take care of my land. Thus, due to modeation [educated youth] have influenced my

=)}

familyad vi |l |l ageo. Another Orong farmer said,
in my family and village, our kids are educated and get to see lots of new things. Before
we were just like jungle people with no exposure and alwattseiforest, but now there

is road access everjere and vegetables dealers, vendors, and shopkeepers come to our

door to collects muchaswe cangrow ( Or ong f ar mer, 2014) .

Other changes that were mentioned were the benefits of selling vegetables due to
road connectivity. OneOOong f armer shared, that Anow [t he
parts of the country due to road connectivity. We can compare the price in different
dzongkhag through the television and sell them wherever the price isigh Anot her
Orong farmementioned the changing traditions with clothifigefore our grandparents
were wearing beautiful and flowdull gho and kira, nowadays its rare to sees¢h
thingso. a@nd aPeneat expl ai ned, AWe have come
we used to se people wearing patched clothes. There were no shoes, people wore
slippers/flip flops. The | iving standard ha
being a new thing brought by modernization. In terms of agriculture, one Orong farmer
s ai d, udgrictltere Habeocome a business. Now we compete with each other in

agriculture work so that we can earn more ca

4.4.11Dreans For The Future
Farmers from all four gewogs were asked: What is your dream for the fil8are@ of

the responses inded wanting to expand organic production systems, groworg
markets to be able to earn more, andbtik after family, as well as tmspire family to

continue farming.

One very motivated Dewathang farmer mentiohed e i r ul ttomekeg e goal |,
my farm apure organic and model farm for this country and a place where young people
can come an@vork and learn about farmifgr e e  oSeveral dasnters in Orong said
they want to expand their production to be able to sell more vegetalitesl markets,
as well as to other dzongkhadsarning more was also a dream of farmers. One Orong

f ar mer |debldike exttndngiiny vegetable field so that | can earn more money
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then | get today. | wanttb ecome f amous i n ag©Otha@dng ure f ar
farmers mentioned extendintheir vegetable productipnorange cultivation,and

increasing the number of cattlhuntshohang farmers mentioned investing in getting a

selling shedPhuntshothang and Pemathang farnaieeamt of producing enough rice to

be able to exporto Thimphu, and another wanted to expaternationally.Expanding

into poutry production was also a goal dme Phuntshothang farmers.

Other dreams mentied were to see that family members were well talee of
and that successive family members wiespired to continuéarming. One Pemathang
farmer expressediMay our children not have to toil like us. May they eat better than us.
May they far e b e tfingiring thdnexi genesatiome Qrong farmer ms o
sai d, Al am t hi wdkkiinntlgs farnotill my sortdaughterdakétroyer
from me. | want to promote my vegetable farming work and make it systematic one so
when my heis continue my work, thewill be proud of <omngfatimerAnot her
menti oned, Al want to take care of my | ands
my kids can be proud of me and follow in my stefiucation was also mentioned as an
important factor and one farmer from Orsajd il am p | admybson@ sttdp s en
in agriculture sector so that he can join us and do better workambetter production

inthef ut ur e o.

Some distinctive responses that go beyond the farm level include what one
Pemathang farmer said about Bhutéky future dreams arto live life well, brighten
the nation, push the nation forward and if one progresses, so does thedatmther
Pemathang farmer shared his dreams for pdiast there be peace in the country. Let
the economy be good. May our children not go towardsgs.Justa peaceful life. You

dondét need really big things. 0The first thin
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4.5Findings From a Seed Workshop in 2015
The outcome of a receBIseed saving workshqgebruary 27, 2015h Pazooy

Dewathangwas that seed saving isot a lost art but thriving in the chiwogs of
Dewattang and OrongAll 23-farmerparticipantssaveseedsn some capacityTable 24)

and were interested to learn more about how to improve their techniques and crop
diversity savedFewer farmers exchanged thegedsor only shared some with others.
Why this was the case was not addressed, but when asked if anyone wanted to make
money from selling their seeds every@aad yesThe majorityof farmersbuy vegetable

seeds likeonion, cabbage, broccoli, anchuliflower, which arethe main foodand cash

crops during the winteiSince these seeds come at a,db& participantsinanimously
wanted to know how to save the seed from tloespsand reduce the cost of purchasing
annually The SJI technical advisor on seed saviuggestedhata portion of the farmers

with sufficient land holding andxtra timecould specialize in oneariety and then make
these available to other farmefBhe reason fothis is to provideadequatesolation
distancedo limit crosspollination between varietie€abbage, broccqliand adiflower,

for example,all belong to the same specieBrdssica oleraceaand canintercross

producing unmarketable planfggrown in proximity.

One Orong farmeris savng and selling broccoli seedsand received training in
seed production fronRNR-Wengkhar. Anoher, farmer from Morongis selling many
kinds of seeds, among them pe&®ans,broccoli and cauliflower. One farmer i
Dewatang has alsemerged as a seed distributor his local area. These recent
devel opments are |ikely the resul't of both
distributing free seed and farmeseseing the benefits of locally produced seedociated
social alliances, and economic return Through interactions directly with individual
farmers and through workshops ithexists aapacity and plasticity acfome progressive
farmers to meethe continually evolving demands of society. Seed saving will be a part
of thisinto the future but to what extent will be determined by appropriate policy and an
informed populace. Partmatory varietal selection rather than participatory plant
breedingor broad introduction of improvedarieties(Witcombe et al., 19963hould be
encouraged irsamdrup Jongkhamclusion offarmess in selection andecisiormaking
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will help alignthe goal of locakelf-sufficiencyand the national goal dérossNational

Happiness

Table 24 Outcomes of a seed worksheld in 2015.

Farmer Chiwog Seeds Produced Seeds Purchased Seeds
Exchanged
1 Rikhey Maize, Paddy, Soya
beans, lentils, rice bean
2 Rikhey Maize, Paddy, Coriande| Vegetables Rice bean
3 Domphu Maize, Beans, Rice Vegetables Maize

beans, Orongpehillies,
Spinach seeds,
CorianderGatrlic,
Ginger, Peas

4 Domphu Maize, Coriander, Beang Vegetables | -----

Garlic (Cabbage,
Onions)

5 Rikhey Yangtsipa Maize, Paddy Vegetables
Rice bean, Garlic, (Onions)
Onions

6 Martang Maize, Beans, Coriande| Vegetables Beans
Garlic, Ricebeans
Ginger

7 Rikhey Maize, Paddy, Garlic, | Vegetables (Saag ----
Coriander, Onion, Black| Cabbage)
Dal

8 Bangtsho | Beans, Sag, Garlic, Vegetables
Ginger, Maize (Radish, Turnip)

9 Rikhey Broccoli, Beans, Peas, | Raddish, Saag | ----

Brokchi Beans, Chema
Beans, Maize

10 Bengzor Maize, Coriander, Garlic Onions, Cabbage| Maize
Ginger, Beans, Broccoli
Cucumber, Pumpkin

92



11 Morong Beans, Peas, Sag, Cabbage, Garlic
Radish, Rice beans, Broccoli,
Cucumber, Cabbage, | Cauliflower,
Naam,Lasomo, Onions, | Tomato
Soya beans, Maize,
Coriander
12 Layrong Maize, Millet, Peas, Cabbage, Carrot,
Finger Millet, Bean, Pea, Radis
Cauliflower, Cabbage,
Broccoli, Carrot, Sag,
Radish, Beans
13 Morong Pumpkin,Round Cauliflower Beans, Peas,
Chillies, Maize, Millet, Spinach,
Sweet Buckwheat, Radish
Spinat, Beans (Local,
Serbu, Pole)Naam,
Onions, Cucumber
14 Cheynari Beans, Pumpkin, Chilli, Radish
Spinach, Maize, Lettuce
15 Khesangtiri | Beans, Lettuce, Carrot, Garlic, Beans,
Coriander, Maize Beans, Radish | Cabbage,
Chilli
16 Khesangtiri | Maize, Spinach, Cabbage, Onions| Beans,
Coriander, Beans Broccoli, Chillies
Cauliflower,
Tomato,Radish
17 Pazoor Coriander, Beans, Cabbage, Beans
Pumpkin Broccoli
18 Pazoor Beans , Coriander Spinach, Garlic, | -----
Onions
19 Pazoor Maize, Beans, Peas Cabbage, Onion, | Chilli,
Garlic Spinach
20 Khesangtiri | Maize, Beans, Coriande| Onions, Cabbage| Spinach,
Garlic, Ginger, Peas Chilli
21 Pazoor Maize, Beans Cabbage, Spinach,
Broccoli, Carrot, | Chilli

Radish,
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22 Pazoor Beans, Coriander, Peas| Chilli, Cabbage, | Chilli,
Bringle Cauliflower Spinach
23 Pazoor Tomato, BringleChilli, | Vegetables Chilli,
Beans, Lettuce, Banana Bringle,
Cucumber,
Pumpkin,
Spinach
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5.0 STUDY LIMITATIONS
As explained earlier in this report, Actidased Research was chosen as the new

method for 2014 research after reseanch2011-2013 was conducted with long
guestionnaire that was inflexible amdtated farmers. The results from 202013, while
useful, did little to acknowledge the voices axistingknowledge of farmers. A change
in thinking and research strategy allowed the research to shiftdsyatting farmers in
charge of the research direction and shape, as their views should béedrtoé future
development projects and strategies in the region. The ABtissed Research method

really allowed the perspectives of farmers to be reflectéloe research findings.

Although he change in research method to Actimsed research wagen as
positive overall as it focused on what was important to farmeegpturing their stories
and perspectives without worrying about extracting speclfita it was somewhat
limited in its ability to capture detailed informatipas the questionnaicei dnoét bui | d i
it specific probes and followp questions. Even though the local research feamed
aboutthe importance of probing and following uptkviquestions to elicit more detailed
findings, for reasons unknowhbut possibly de to the difficulties in conducting research
and time limitatons t he r esear chers di dn dackeddetalays do
and meaning and was difficult to interpret. Whiletion-Based Research was seen as an
i mprovement to pr thatcanhesargugeveas 6 2t r a@tcw@idvy € b
have generated even greater results, had a detadedquestionnaie been implemented
in the field(see APPENDIX Dfor a suggestion on an improvedestionnaire for future
Action-Based Researth

With regard to the sampling methaahile the 2013 and 2014 research attempted
to solicit the participation of farmers in a random way, achieving a true random sample of
farmers in all the years was not possible. This is partly dtleetproper channels the
researchers had to go through to get permission from the gups and villageheads
conduct researatd they, along with AEO®ften suggested farmers to the research team
to interviewd as well,the researchers were happy to talk to anyone interested in
participating. The researdimdingsweret her ef ore generated. from a
According to Bernard (2006n purposives amp |l i ng you fAdecide the pt

i nformants (or communities) to serve and you
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are used f@dwi de lstdids donelbgforgrunhingta lager studly); &)s  (
intensive case studies (objective is to identify and describe a cultural phenomenon); 3)
critical case studies (communities that meet the criterion for specific research); 4) studies
of hardto-find populatioo s 6 ( B2906,pm 1889191).

It was also suspected thatthee s ear ch t ar g e tasimearber eadi ngo6 f
yearo0s research the goal was to monitor the
practices and often the persons recommending the fesiwanted to be sure to leave a
good impression on researchérbe researckvas also unable to draw conclusions about
the larger ppulation, because of the small, purposive samfpieterviewed farmers in
each gewog, each ye&or example, ione yearresearch mighhaveshown thata
majority of farmerspracticecrop rotation, while the next year, because a different
subsample of the population was chodenmajority of farmersiight not havepracticed
this. Therefore, yeato-y e ar f i ndi rkgc®ncluasmnslambut the largarafarming
populationTher e s e ar ¢ h seetlasns agrobtesfowererasthe research
gained a lot from conducting-tepth interviews with fewer farmers than more
interviews with less conterlin reporting researchers were careful omdymake

conclusions about éhsampleghopulation.

One of the biggest challenges was ttet same person did not always conduct
researchln 2011 there were four foreign researchers, in 2012 there was one foreign and
one local researcher, in 2013 there was one local researcher, and in 2014 there was one
foreign and three local researcheBuring the interviews, some researchers missed
gusstions either by accident or intentionajlyas intervigvs often have to be flexible
enough to account for the particular situations encountered by participants during
interview work. However, missedjuestionsgenerated missing values almvered the
samplenumber of farmers asked each questibrs suspected thatalring more than one
interviewerd there were eight local and foreign researchers over the yeaswell as
more than ondranslator when foreign researchers held intervieyenerated a lot of
variation in the way questions were asked and translated to generate definitive findings

that wereconsistenyear to year.
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Not only did the variability in researchers generate variability in research
findings, in the end all reseath was sent to the research coordinatorvrite-up and
interpret who at the time vas working abroad anatas absent from the field from 2013
2014. While the research coordinator was always in contact with the local team and
returned to Bhutan in 2015 feelp with the writing of this final repqriany errors in

reporting or interpretation are a consequendatefpretation of the authors, as well as of
the way research and writingeredivided.
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6.0 BEST ECOLOGICALLY FRIENDLY DEVELOPMENT OPPORTUNITIES
IN AGRICULTURE: RECOMMENDATIONS

Recommendation1: First and foremost, any future development activities in the area
should include the voices apérspectivesf local people. For example, it was uncovered
early on in the research that farmers were largely practicing organic agriculture already,
as has been practiced for generations by their ancestasriginal goal for introducing
(western scientific) organipracticescould have included attempting to learn about the
local knowledge and practices that already existed and were providing successes to
farmers in the region. There is a trove of local knowledge and wisdom that should be
incorporated into future delopmentactivitiesthat attempt tamprove onthe livelihoods

of farmers/local people. Letting local people be the primary agents in activities that
propose change will serve to empovpeople to have control over the things that most
influence their live. Not only will the development activities be more appropriate as they
will draw from the local knowledge and wisdom that already exibtsy will speak to
greater numbers of peoplsince bottorrup initiatives tend tdbe more relevant and
consider important aspects that are often glossed over or missed all togdthrergmers

and developmené e x p.d et SJlthas started to focus on the local knowledge that
already exists in agriculture through tkrganic Resources Database that hasnbe
created, but future initiatives that work to introduce new knowledge or techniques can be
more successful & participatory approach tamowledge sharing is initiated. This should
allow for a greaterdialogue about lcal perspectiveshat need considation prior to
implementing a particular projeahd how the impending change will influence peaple

the process.

Recommendation2: Almost all farmersacross the yeanmgported that their AEO is the
person they go to for agricultural information and when they lgaestions about their
farming. AEOs have already received training in orgaaigrfing techniques at Navdanya.
It is uncertain, however, if AEOs teach and reldngse trainingsto their farmer

constituents. If it is decided to pursue organic agriculture trainings or to introduce new
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information and technologies, working closely with AE@# be most necessary for the

successful adoption of thesehniques by faners.

Recommendation3: Build capacity of the emrging Farmer Promoter NetworkVith

the help of the SJleading farmerdiave stepped forwards Farmer Promoteis each
gewog. Farmer Promoters aegperienced local farmensho arewilling and able to
monitor agricultural exp@nentation and fieldork of other farmersThese Farmer
Promoters will be essential in any future agricultural training initiati@eghey can help
to see that local skills, knowledge, and perspectives rekided in development
programs Moreover, having the Farm@romoterdead the training coultielp facilitate

a farme-to-farmer approacto training(Holt-Giménez, 2006)

Recommendation4: Farmers need support regarding crop raiding by wild animals. They
have substantial local knowledge and many practices to deal with this, such as growing
different crops, keeping watch all night, scarecrows, or supplementing income lost with
off-farm work. The SJI and JNP Centre for Appropriate Technology could link with the
World Wildlife Fund that has an extensive division dedicated to dealing with Human
Wildlife Conduct in Nepal, to share information resources and best practices. The
capacities of bothgqungorganizationsare not currently situated to handle a problem of

this size. However, briefly there are many organic methods that the SJI could encourage
to protect crops and farmers. Hedgerows, thorny bushes, trees and other natural barriers
could be panted around the perimeter of crops to deter certain animals. This would also
have the added benefit of preventing erosion. Trenches could also be dug, but pose other
issues such as drawing on already overburdened and scarce labour. Other examples
include smoke bombs treated withilli (proved effective in Africa), as well as farming
menthe around the perimeter, and planting crops elephants dislike (worked to an extent in
Nepal; World Wildlife Fund, 2008
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Recommendation 5: Fifty-five percent of participants in 2011 research watched
agricultural programs on television and 24% listened to agricultural radio programs.
Programs on the television or radio were also popular sources of entertainment and
knowledge. One farmer reped learning how to make compost from a radio special.
Although, more often than not, the content on television focuses on mechanization, many
farmers said they were also aware of organic methods from the same Jtwarcell,

local governmentand partners in theagricultural communityare encouraged to
strengthenthe communicationof information with local farmers. The development of
local radio and television content focusingsustainablerganicfarming could facilitate

what some farmersalve already learned and developed interest in. The content of the
show could be used to promote geographically broader faoyfarmer communication
through Afarm tal ko radio and television
between peers. Agultural radio or television could stimulate interest in the youth, draw
attention to the goals of tH&Jl support an alternative approach to the movement, and
draw on the existing strengths of the agricultural information dissemination system. This
would require technical training and capacity development in media production that
other, noragricultural people within the community may already be interested in

learning but need the encouragement or opportunity to do so.

Recommendation6: To facilitate he exchange of information between peers through
co-operativedevelopment. As outlined in seve@llpublications there is an intentioto
supportco-operativedevelopment. The Dewathang Milk Marketi@p-operativeis a
goodexample ofa caop that benefités membersMany farmers reported that there was

a difference between thosého participatedn the milk ceop and those whdid not in

terms of position within society, income, education, and-teithg.Co-operative helped

in gainng access to capital, such as machinery, livestock, and timber, via the
government. Farmers were told that if they could gather support, the government would
provide them with a rototiller, in Pemathang, and Jersey cows in Phuntshothang. As this
structurealready exists, and if championed by the governmmmgps coutl be places

wheresustainabléarming ispromotel andwherefarmersget practical advice and tools
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As well, it could provide a platform for sharing ideas and best practices while forming
community networks and connectiorieat could possiblyaddress other social issues
(such as high rates of migration to the urban centres). Moreover, ogyaoperative

act as conduits of agricultural information (between extension, on farm reseaaciters
farmers) and could involve farmers in all kinds of collaborativéanm researchsuch as
trialing specific practices. Incentives for this could include receiving organic seeds,
access to a market (the-op could act as a distribution channel fooguce), anda
potential source of income. Such activitesild have seasonal adjustments such as, in
the off-season farmers could develop new skills, trade seeds, plan for next year, organize
cultural events like a festival, make and sell organic praedunt anything else that the
members decide. There may also be a space to discuss other issues and possible solutions
to such issues as humuaiildlife conflict.

Recommendation7: In future organicagriculturl related research and development in

the region, the role of livestock within the local farming system should be understood and

i ntegrated into supported activities. As me
there is no meaniinng tfhoer Itihtee rfaatrumeer,, O0fi lainvde st o
people to prosper in a relatively infertile

367). Livestock provide both stable income and valuable inputs for the fields, regardless
of breed. However, connting dairying with intensifying vegetable producti(the focus

of organic trainings to datejould prove to be a strain on the already severe labour
shortagesbut may also prove to be syggstic. If organic certification becomes a goal,
livestock needo be considered in the organic certification process, as deadentrates

and medicinealthoughnot specifically organic (or local for that matter), wiked tobe
included in the assessment. Complicatthg is the possible assumption that farmers
with Jersey or Jerseyross are not going to revert back to local breeds, due to the positive
impact and success that the new cattle have provided, the genetic diversity of local
breeds of livestocks at risk. In future development activities that focus on organic

production,there is a need to focums the system as a whaol€@ne way to address this
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issue is to engageirectly with the farmers through opegroup discussion, social

learning, andurther research

Recommendation8: Seed saving occurs with field crops (maize and rax®& some
vegetablesbut manyeconomicallyprofitable vegetable crogeedsare purchasedviany
farmers relied on freseed provided by thgovernment or seed purchased locally (and
from India) rather than saving sedgfforts need to be made to increase the germplasm
available to farmers, either through saving cepetinated varieties or establishing
participatory plant breedingrograns. This will require collaboration with the MdAand

the National Organic Program (NOP) as they are actively distributing free seeds to

farmers.

In future agricultural development initiatives it will be important to encourage
local seed banks and seed saviitiatives. Each gewogafideventually eaclchiwog or
village) should have i1itbds own seed bank wh
microclimates. Interested farmemsould be asketb steward particular seed varietaasd
then distribute them within their regionalseed ceoperative.If successful, community
resource shargican be initiated as desirddne example given by Negiof Navdanya
outlines how this might work: farmers interested in borrowing seed from the local co
operative cardo soat no cost, so long as they give back 50% more seed than they
borrowed.Thi s doesnoét have to be a | arge or cost
farmers able to store seed at theimtes.Start small by having only a few varieties

grown each year.

In fact,it was decided (and actually agreed back in 201®ut not implemented
by the SJI leadership) that the shedra (the monastery) itselfllvecome a seed bank for
the Dewathang area. The plan was that when farmers bring their seeds to the sldedra se
bank, the monks would bless the seeds, and at certain points even do a puja. It would be a
way for the shedra to interact nicely with the community and provide a service that also
joins spiritual practice with good agriculture metho#®llowing throughwith this
arrangementnight help provide thaitial support needed testablistotherseed bankin

the region
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Recommendation9: Find ways to reintroduce thgrowing of traditional crops irthe

area Farmers spoke about the traditional grains they used to but no longer grow.
Predation by wild animals, difficultly in threshing, and taste were reasons given for
abandoningdraditional grains and oilseeds like millet, amaranth, buckwheatnastard

Isstes like wild animal predation will need to be addressed, butgpsappropriate
technologies can hatroducedto aid in processing of traditional grains and provide value
added productdike flour, biscuits, noodles, breaglice, and jamDemonstration plots

on model farms and biodiversity fairs where people can taste different recipes prepared
from traditional cropsould help draw people to these cropghere recipes and stories
about local foods can be shard@the SJI can play a role information sharing about the
importance of crop diversitin providing food security irdrastic climate years and for

enhanced nutrition.

Recommendation 10:The main cash crops oli¢ region are mandarin and rice. Rice
diseases and pests ayenerallybelow the economic threshold for expensieleemical
treatments. Soméce farmers have voiced the need for herbicitlest would control
weeds tolerant to flooding. The System of Rice Intensificatase study addressed and
provided some cultivatiorrecommendationgnd incorporation of daincha as a green
manure is on the riséMandarin orchards, on the other hamade reliant oninorganic
inputs for longterm production. Orchard decline has become a major isgue
pesticides have been phased outm8& of the pests and diseases will become less
problematic once beficial insects and weak plants are removed, but significant change
will not be observed until the nutritional needgsloé trees are considered. Trees are often
planted onrecently clearedand that is highlyerodible Even with some attempts at
controlling erosionorchards become nutritionally limitedMost recently, AEOs have
been promotingnedgerows of napier grass to reduce erosionaaiihg amendments of
compost withtransplanted grafted mandarin saplingsil conservation practices specific

to orchards and paddy should be expanded.
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Recommendation 11: Food loss due to storage was a big probtiistussed during
interviews Some farmers lost 5000% of any given cropn storage Encouraging
inexpensive drying (i.e., in the sun and off the grgusttuld help curtail losses in the
shortterm and beforeconsidering the introduction @olar driersor other technologies
Value-added and small scale processing shoulahtseduced and encouraged (i.e., millet
into flour and biscuits, juice concentrate and jam out of local fruit, honey, etc.).
Appropriate drying and preserving options need to be expl8rdusidized kectric driers
have recently beeoffered to farmers by the governmentéaduce food spoilage.

Recommendation12: Most farmers indicated there were no seasonal food shortages in
markets and no problem fimd) what they needed (fopavhen they needed to buy from
the marketEspecially inlight of the newSunday @ganicMarket in Dewathang, there is

an opportunity for the SJI tdiscussand promote buying local producg for health,

economy, communityand food sovereignty reasons.

Recommendation 13:Farmers identified havingah enough labour, poor access to tools
and technology, and water shortages primary challenges in their farminghere is
opportunity for the Appropriate Technology sector to work closely with farmers to
develop l&dour saving devices and tookn assesme nt o f atnwaeer h8rdektiigs
project needs to bmade with farmerso determine how feasible implentation is on
individual farms.Establishingco-operativemarketing groups could help ameliorate the
labour shortages and facilitate resource shaAngovernment or SJl initiated program in
which students during their long winter breaker thedry season, could well work in
groups on farms helping with neednfrastructure workd like terracing, irrigation,
repairs, etc.for some kind of compensatiofhis could be inconjunctionwith current

programs where farmecs-operativéy constructpublicinfrastructure

Recommendation14: Continue to strengtheties between the SJI, the National Organic

Program, and the Renewable Natural Resources setttits MoOAF.This should reduce
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program overlaps and work to share resources, including training manuals, outreach

methods, and extension training programstaidtk.
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1.

Farm code:

111
Date: [/ /
Respondenrtésénpnameeeeééeéldeusehold head: Selfé. Spouseé. Father €é. Other (speci
Time: S:
E:
Farm owner é. Farm renteré. . Work on other f ar m Wasthisfarm previously owned by your parents? Y/ N
Slope: 1.Flat; 2.Gentle slope; 3.Steep; 4.Very Steep
Gewog: éééeéeéeéeéChiwog: éeééeée. . ééeéeéeée Village: ééeéoaddhéead. Almiintuckeé&eéeé. éDi
|. HOUSEHOLD AND OWNERSHIP
Please list all members in your household:
Name of family Relation to| Age | Sex| Education| Occupation | Work yearound on | Howmany | Have you had any &&rm work (indicatg Non
members respondent (year) your farm? Y/ N AN| years P or F time) and What kind of work? | agricultural

what % of their time| have you income
is spent farming farmed? (Nu/month)
Y/'N % P/ F Type:
Y/ N % P/F Type:
Y/ N % P/ F Type:
Y/ N % P/ F Type:
Y/ N % P/ F Type:
Y/ N % P/F Type:

II. LAND AND FARMING PRACTICE

2.

Please describe your landholdings:

Land

Acreage

Acreage leased in

Acreage leased out

Anyparticular notes about constraints on this land?

Dry
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Farm code:

Wet

Fallow

3. Please tell us in detail about your crops and seeds

Crops**

Acre

Seeds*

Seed
cost

(Nu/yr)

# of
varieties of
each crop

Annual Production

Cropping pattern

Yield
(kg/acre)

Self
consume

(kg)

Feed For
livestock

(kg)

Sale
(kg)

Income
(Nu)

Former
crop

Inter
crop

Next crop

Summer

1/2/3/4

1/2/3/4

1/2/3/4

1/2/3/4

Field crop
Winter

1/2/3/4

1/2/3/4

1/2/3/4

1/2/3/4

Acre/No.

1/2/3/4

1/2/3/4

1/2/3/4

1/2/3/4

TXITGT TG
n

garden | orchard

Summ
er

1/2/3/4

1/2/3/4

112
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Farm code:

1/2/3/4

1/2/3/4

1/2/3/4

1/2/3/4

1/2/3/4

1/2/3/4

Winter

1/2/3/4

1/2/3/4

1/2/3/4

1/2/3/4

1/2/3/4

1/2/3/4

115
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Farm code:

114
1/2/3/4
1/2/3/4
1/2/3/4
*Seeds: 1= saved; 2= locally acquired; 3= distributed by AEQO; 4= purchased**Number crops to indicate crop rotation
4. Please explain (draw) yorapping calendar for the year
Crop | January | February | March April May June July August September| October | November | December | Bare soil

days

X= seeding=harvesting=fertilizer application; soil cover: bare soil days (day/365)

5. Do you know about tfidlowing practices? How did you come to know about these? Which are used on your farm? What do you think the bemgfitbese poactices? If
you are not using these practices, explain why not.

Practice Do you | How didyou come to know about this Do you | What do you think the benefits are to using | If you are not using this
know practice? use this | practice? practice, explain why not.
about practice
this on your
practice? farm?

Organic farming Y/ N Y/ N

Crop rotation Y/ N Y/ N
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Farm code:

115

Intercropping/companion | Y/ N Y/ N
planting

Mulching Y/ N Y/ N
Composting (pit/pile, how | Y/ N Y/ N
this prepared?)

Vermicomosting Y/ N Y/ N
Direct application of FYM { Y/ N Y/ N
tethering animals in field

Increasing numbeend Y/'N Y/'N

types of beneficial insects
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Farm code:

Monitoring pest population Y/ N Y/ N =
Natural pesticides Y/ N Y/ N

Rotational grazing of Y/'N Y/'N

livestock

Preventing soil erosion Y/'N Y/'N

Rain water harvesting Y/ N Y/ N

Beekeeping Y/ N Y/ N

6(a). In which crops do you get the most weeds?

6(b). When do you get the most weeds?
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Farm code:

7(a). Do you or did you use chemicals Y/ N?
IF YES,7(b). When did/do you use them?

7(c). Have you ever noticed any effects from the
use of inputs (fertilizers, pesticides) to your water (e.g. less potable), soil (e.g. fertility, dryness, compaction,
colour of soil), crops and livestock (e.g. taste), or your health
(skin and/or respiratory problems, etc.)?

7(d). If you stopped using chemicals, why did
you stop?

8. Do you apply manure to your crops? To which crops? When and how much manure do you apply?

9(a). What are the traditional practices¥ledne/crops that your grandparents used thatidlresed? 9(b)Why are thestill used?

10(a). What are the traditional practices/knowledge/crops that your grandparents usead tbagaraised? 10(b).Why are they no longer used?

11. Do gu use plants from the forest (fodder, timber, medicinal herbs, mushrooms, bamboo, etc.)?

12(a). Have you or your parents or grandparents ever practiced shifting cultivation? When and for how long? Vepy ekgltiry st

IF YES, 12(b). How doe#tsty cultivation compare to your current farm production (i.e., are there differences in soil quality or crop prtzd)ttivity,

13(a). How does your religion affect your agricultural practices (traditional calendars, planting dates, knoveeitlgeestasheork habits, etc.)? 13(b). Who do you talk to befor
the season about what to grow, how to manage crops, and when to harvest (GomcHezad/ikag¢? Please explain in detail:
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14. What inputs do you use per season?

Farm code:

Name of Input

What

Quantity/ Frequency/Hou

Source /whehired plus
family labour)

Financial Cost

Seed

Answered in Q.3

Answered in Q.3

Answered in Q.3

Answered in Q.3

Cultivation (oxen, rotatiller, etc.)

Fertilizer (urea kg/acre /[FYM (baskets per acre) /
compost/ Vermicompost etc.)

Irrigation (times)

Pesticide (both natural and chemidalludes
insecticides, herbicides, fungicides, etc.

Labour

for cultivating

11¢€
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Farm code:

11¢
for sowing
for weeding
for composting
for fertilizing
for harvesting
for threshing
for sorting
for storing
Harvest machinery
Thresher/Miller
Total Cost
15. Do boys and girls do similar farm work?
16. Which crops require the least amount of labau® .1é 26.66 éFE 6 é . M & 6 56 € €. 66.6é6 . 7. 666 . 8Bé&t.é é .
17(a)On your farms the labour local/ volunteer/ hired/ exchanged/ or self?
17(b). If there are labour shortages, have these resulted from, or increased due to, young members chimg fdmmifarda and moving to the city?
IIl. NATURAL CHALLENGES
18. Please explain the challenges youdve experienced with your farming:
Pest Pest Which crops are How much of How doyou deal with this problem (method, quantity Has this pest problem gotten better or worse ov
specifics affected? your crop do yoy solution applied, etc.)? the years?
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Farm code:

12C
(names if loose each year
known) (%)
Insects
Disease
Weeds
Wwild
animals

19. Have there been changes in your crop yieldthevast ten years? Decreased/ Same/ Increased

20. Have there been changes in soil fertility over the last ten years? Decreased/ Same/ Increased

21(a). Do you have problems getting sufficient irrigation water?

IF YES, 21(b). When are the water shortagggroblematic? 21(c). How do you deal with these problems?

22(a). Have there been any changes in the monsoon rains over the past ten years? Decreased/ Same/ Increased/ Erratic?
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22(b). Have there been any changes in winter rains/snow over theypassfeDecreased/ Same/ Increased/ Erratic?

22(c). Have there been increases or decreases in the size of the natural forest?

IV. STORAGE

23. Do you have any spoilage (insects, humidity, moisture, etc.) or food storage problems?

24(a). What percentageyofir crop is lost in storage each year?

24(b). How do you deal with spoilage and storage problems?

25. What methods do you use to save your seeds?

V. LIVESTOCK

26. Please explain your livestock farming

Farm code:

121

Livestockbreed) Number| Main Purpose ¢feeping Animals Initial cost | Income (Nu/yr| Grazing | Grazing where
of : — (Nu) hr/d (fallow field,
animals Manure Draft | Producion (month X12 = _ (hr/day) forest, etc.)?

Producion/yr

Cow(local) Y/N Y/N Milk (L)

Cow (Jersey) Y/N Y/N Milk (L)

Buffaldox Y/N Y/N

SheepGoat Y/N Y/N Milk (L)

Pig Y/N Y/N

Chicken(egg birds) Y/N Y/N Eggs (no.)
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Farm code:

122

Chickenmeat birds)

Y/N

YIN

Other, specify

) YN

YIN

27. Fodder and consumption

Feed source

Fodder (green material/purchased feed)| Concentrates

Amount(kg/month)

Grown on farm or purchased?

Price (Nu)

28. Has the number of livestock changed on your farm over the last ten years? Decreased/ Same/ Increased

29. Do you haxany problems with your local cows, crossbreeds, or Jerseys (disease, productivity, etc.)?

VI. SECONDARY FARM PRODUCTION AND MARKETING OF PRODUCE

30.Please explain if you make any cheese, butter, jam, juice, pickles, alcohol and/or dry any vegetaidésy, fish for your selbnsumption or for selling:

Raw product (e.g. milk) | Value added product | Quantity |Sel f é. / Income (month/Nu) | Who makes it | Who helps
Sel fé./
Sel fé./
Sel fé./

31.1f you have any surplus produce, where and how do you sell this surplus?

122




Crop/Product Direct

Wholesale | Restaurants | Market
farm sale | dealer

Cooperative | Others,
specify

32. Which dhe above marketing options do you prefer? And why?

Farm code:

33. How do you transport farm products to the market? How do you do this in the different seasons, especially in orghsoon seas

34. Which crops are most profitable foryobl2 € . 26 & é . 6 € é 6 6 é6é 56é&. . é66 € é é é/écé é .

VII. MARKET AND NUTRITION

35. What food must you purchase from the n?arket

Imported food

Amount (month/ kg)

Price (month/ Nu)

Purchase origin (i.e. market/villagers)

Rice

Maize (Tegma/Kharang)

2 e. éee.

12¢
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Farm code:

124

Maize (Fdivestock)

Vegetables

Fruits

Meat

Egg

Milk

Oil/Sugar/Salt

Other, specify (

36(a). Who cooks in your family?.........ccccccceviiiiiiiii 38(b). Who in your family deeitfes.whatta..............................

37(a). What did your grandparents eat that you no longer eat?

37(b). Why do you not eat these foods?

38(a). Are there any times that you dondt have enough food? When?

IF YES, 38(b). How do you manage?

39(a). Are there some foods (or other things) youtandahen? or need to buy that

VIII. HEALTH

40. How much do you approximately spend, both in time and money, acquiring health care during the year?

41(a). Is there a local healer in your village or gewog?
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Farm code:

12¢

IF YES, 41(b). Do you visit that healer or does the healer visit you?
42(a)Do you know any local medicinal plants?
IF YES, 42(b). Are they cultivated? Do you use them?
42(c). Wén do you use them? How are they used?

43. Have the medicinal plants that were here at the time of your grandparents since disappeared?

44. Do you use any plants (or plant parts) other than the ones you intentionally cultivate for food andfacticdtsiréle., seeds, weeds, herbs, trees, [essential oil, incense],
etc.)?

IX. HOUSEHOLD AND GENDER ROLES

45. What agricultural decisions do men make and women make? Are there differences?

46. What do women and girls do for household work?

47. Whatlo men and boys do for household work?

X. HOUSEHOLD ECONOMY

48. Do you have enough money at present to feel comfortable, feed, and look after your family?

49(a). Do you feel you are generally better off or worse off than last year?

49(b). Do you feel yate generally better off or worse off than 2 years ago?
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50. In your opinion, is your farm large enough to support your family?

51. Please explain your financial situation

Nonfarm income Loan *Source Are you able to save

ings?
(Nulyear) (Nulyear) (1/2/3/) any earnings”

*Source: 1=govt.; 2=bank; 3=relatives; 4=other

52(a). Who handles/keeps the money at the farm (husband/wife)?

52(b). Do women have the same access to money in the house as men?

XI. MIGRATION
53(a). Have any members of yannily left your farm/village for the city? Who?

53(b). Have any of your neighbours had family members move to the city? Who?

53(d). When these people leave what happens to you, your neighbours, and your village? Please explain:

53(e). Do those who lediviel good jobs and send money back to support the family?

54. Has the number of people farming changed over the last ten years? Decreased/ Same/ Increased

Xll. COMMUNITY COOPERATION

Farm code:

12¢
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Farm code:

55. Where do you go when you have questions about, or face chaltengms farming? Please check all that apply and circle the primary source.

Ot her farmerséé. Gomchens headé¢derGuepééei Newspapgei sormagarihésager ot her publ
groupsCooperative ¢ € Tr adi ti onal prayers, rituals, etcéé. . Other (s.pec.i.f.y).eéeéceeéeéeécé.

56. In what ways do you work together with other farmergeigg, your produce to market, sharing farm equipment, helping each other during harvest season, sharing bull
for ploughing, giving each other advice, etc.)?

57(a). Are there any community groups in your village or gewog (e.g. vegetable, seedklivestwo mends, communi ty forest, etc.)?

57(b). Are you a member of any of these groups?

58(a). Do you thinkca-operativeor farmers group could help with your marketing, seed saving, storage, sharing bullocks, etc.?

IF YES, 58(b). Have you talked withryeighbours about forming growgusbperative?

59. What do you like the most about farming?

XII. TRAINING
6 0. Previous training attended: SJI | aunch/ OFAI /RNNa&te.gpaciiyya Study Tour/ Neg

What Was tAUQGNT IN @S IFAININGS?. . ...uuueitiiiiiiiiiiieiiiiieii et eee e reeer e e e e emeeemmee=eseeeemmemmea st st sssesesssssssnsssesssssssssssnseesessssseseessssssseeeeeeeseeteteeteeeeeenreneeennmeeteeeeeen

61(a). Did you receive any training in organic farming? Y/ N

IF YES, 61(b). How have these trainings helped or hindered your farming?

62(a). What are the biggest problems you have with your farming?

62(b). What do you need to make your fatyeitey (tools, seeds, pest control training, etc.)?
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Farm code:

12¢
64(a). What is important in your life that makes you happy?
64(b). What makes you unhappy?
65(a). What do you think your village needs most to move forward?
65(b). What do you think Samdrup Jongkleatsrmaost to move forward?
66(a). Have you heard of the SJI? Y/ N IF YES, 66(b). What have you heard?
67(a). Are you currently, or are you interestedd”¥YN participating in train

IF YES67(b). What type of participation/training are you interested in? 67(c) Would you be willing to share your sucdesseeandtteother farmers?
Direct Observation

1 What is the condition of housing?

1 What are toilet facilities like?

1 Is there eletricity? Y/N; If no, what are the main sources of energy/ lighting?

1  Where does water come from (tap in or outside the home )? Where is the source?
91 Do individuals/households filter or boil water before drinking?

1 Describe what household assets do iddals/households own:

- furniture,

- refrigerator,
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- television,
- bicycle, etc.

- other

How many rooms does the house have not counting the kitchen and bathroom?

Farm code:
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QualitativeQuestionnaire

1.) Adoption
-how long have you had Jersey?
-what did you have before?
-for what reason(s) did you decide to adopt? (factors, most important, concerns?)
-how did you come to a decision? who did you discuss it with?
-who did you learn about the Jersey from?
-what was the role of tHdoAF?
-did you attend any meetings about Jersey? what did you learn?

2.) Communication
-if you have an issue or questions about your maize (rice, oranges etc), who do you call for help?
-in general, where do you look for information about crops and livestock?
-is there anyone in the community that is more knowledgeable than others?
-who are the experts?
-does anyone try new things, experiment?
-how often do you use your mobile and what for?
-Doyou havea TV, radio,Internet get the newspaper? (if obvious, or as a follow @ you
watch /listen to the farming programs? Wisatctions do you like in the newspaper?)
-do you find these useful? Have you seen or heard anything that you currently use on your
vegetables or livestock?

3.) Networks and Organizations
-are you a member of the community forestry program, milk marketing group or vegetable coop?
-are there any other community organizations here?
-who has the leadership roles?
-what is your role as a member? What are the benefits? Are there anyaks®vba
-are there many women participants?
-is there a difference between farmers that participate and those that do not?
-how do you become a member?
-how do you feel as a member (pride?)

4.) Livelihoods
-are you organic? **
-production of crops? Livestock? Tree fruit, nuts? Gakdenash crops?
-Sellvs..keep for yourself?
-off farm income (gender)
-forest products?
-do you have money left over at the end of the year?
-savings or a loan?
-remittances?
-migraton for work?
-Buy vs. produce?
-Doyou consider yourself to be wealthy, poor or something else? *[is there a better way to get at
this?]
-are you every worried that you will not be able to afford or find at the market what you need? /
ableto produce what you need?
-hire labour or exchange?
-this time of year, what activities do you do in a day? (wife / husband)
-who do you rely on for support? Who works together?
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-you purchased x for the farm, is there anything else you would like to purchase? Is there
anything holding you back? Would you receive any support?

-what are your main concerns? What do you worry about the most?
-if you had more money what would you prchase?
-what are your food staples? What are luxuries?

-what do you feed your children? If you had more money what would you feed your
children?

-would you rather purchase food from the market or grow it yourself?

-do you have any land that isdllow, fertile, but not being used?
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Farmer Questionnaire

Background

Name: Village:

Number of family members living at residence:

Number of years farming:

Area (Acres) of land undercultivation:

10 years backPresently-

Socioeconomic Information

Could you please tell me about your life here on the farm?

-Number of family members participating in livelihood generation:

-Type of work and percentage of income generated by each:

(Agriculture/cash crops) (Crafts) (Off farm labor/Work) (Government Service)

-Types of income generating crop/s:

-Are women in your household engaged in farming activitiesMow?

-Are you able to meet your economic needs throtngfarm income?Y/N

134
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-Are you receiving any support in the form of support, training, or information¥ /N

-If yes, from where are you receiving the support?

-If no support is provided, what kind of support would you like to receive?

-How much food are you able to produce for household consumption, and how much do you need to
buy? %

Management Practices

Have you noticed a change in farming practices in your village since you were a child?

(shifting cultivation, permanent settlement,change in crops, etc.)

Where do you get your seeds from?

How do you maintain soil fertility?

Do you practice pit composting? Heap composting?

Do you weed your crops? When?

Have you noticed an increase in diseases? Which ones?

Have you noticed an inrease in pests? Which ones?

How do you deal with diseases and pests?

Do you practice intercropping or polyculture?
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Do you use Irrigation systems?

Environmental/Climate Perceptions

Have you noticed a change in weather patterns in the past 10 yeard>d, explain:

Have you seen a decline in your crop productivity?

If YES, what do you believe is the reason for this?

Linking the Past and the Future

How important are traditional practices and religious/spiritual beliefs on your current farming
practices?

Do you believe that you, as a farmer, have the power to influence the outcome of your crops?

What are some ways you are doing this?

Are you involved in any farmerco-operatives groups?

Which ones?

What activities do you do?

If not, would you be interested to participate in an organized farmeco-operative in your region?

Explain:

What is your dream for the future?

Thank you for your time!
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SJI Narrative-Style Interview Questions

1. Can you tell us bit about what you farm (crops, livestock) and the methods you use? What
sorts of inputs do you use and when (during which season, or on which crops, etc.)? Where do you
get your seeds?

2. How long have you farmed? Do you enjoy farming? What susessand challenges do you
experience? What do you do to address particular challenges?

3. What sort of help do you have on your farm and from within your village? Who does what type
of work, when?

4. What sort of help/support do you receive from outide your farm? Are you supported by
extension agents, farmer groups, or other programs? How do these help you? How could they help
you better? Who do you consider farmer experts? Why?

5. Can you please explain about the significance of traditionajr&culture in your family,

community, and/or village? What are the practices you use that are guided by traditional
knowledge? Do religion/spirituality play a role in how you farm, like in what dates you plant, what
crops you grow, what methods you useyhat/when you harvest, etc.? Do these things influence
older generation farmers? How? Please explain these in as much detail as possible.

6. Do you visit anyone to get advice about your agriculture (village heads, spiritual teachers,
AEOs)? What so of advice do you get? How important is this to helping you making decisions
about when and what to grow, what management decisions to make, and/or what to harvest? Do
AEOs and other authorities listen to local/traditional perspectives on agriculture?Are
local/traditional agricultural practices being used in your village and are thriving? Or are they
being replaced by modern practices?

7. Can you please explain how agriculture has changed in your village since you were a child (e.g.
shifting cultivation, permanent settlements, agricultural technologies, seed varieties saved and
grown, environmental quality, etc.)? What are your detailed thoughts about these changes?

8. Have you adopted the use of chemicals in the past or present? How have tipesitively or
negatively impacted your farming?
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9. Do you produce enough food for your family, or are there shortages in any seasons? How much
crop do you lose each year to pests and storage? How much food do you need to buy from outside
your farm and how often? Where do you get the money to purchase these goods? Do you ever
trade goods, labour, or other resources, etc., with villagers? Do you sell your crops/produce? If so,
where?

10. What foods does your family consume? Does this change with geasons? During meal time,

who eats first and what do they eat? Does this differ from what others in the family eat? Do you
AAEAT CA EITAO xEOE 1 OEAOO O1 AANOEOA Ei T A0 OEAO
exchange? What do you sell?

11. Do you think you have enough support for your farming? What could be better done by the
government or outside (development) groups? What perspectives of yours would you share to
these bodies if you could?

12. Have you participated in any farm traiings? Which ones? How were thegeinformative,

helpful, not helpful? What could be done to improve these trainings? Were local ideas considered?
What was taught? Were the techniques adopted and utilized? Which ones? Why? Were the
techniques rejectal? Which ones? Why? Are you interested in participating in any future farming
training? Are there any particular topics/methods you are interested in? Would you be willing to
share your successes and personal farming methods with other farmers in theea? In what ways?

13. Did you attend any of the Navdanya agriculture trainings? What did you learn from these
trainings? Do you continue to apply what you learned?

14. How has the modernization of Bhutan influenced you, your family, and your villagdX you see
modernization as positive or negative for Bhutan? Have GNH or modernization changed your
traditional perspectives of agriculture? Have they changed how farming is practiced in your village?
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