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X Single-country Co-development and Transfer of fietbgy project (Window 3)
[ ] Multi-country Co-development and Transfer of Tealogy project (Windows)
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Name of Organization: Academy of Agricultural Suies (AAS)

Type of organization:_Governmental organization

Project Contact: (hame and position) Kim Hung Gyu

Senior Officer, Department of International Scie&c&echnology
Exchanges, AAS

E-mail address: __aas1948@star-co.net.kp
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GENERAL REQUIREMENTS

These guidelines have been prepared to supporicapfd in the development of full
project proposals. They describe the requiremdrds dll applicants should adhere to
when developing their full project proposal.

Please make sure you read these guidelines caréfetbre proceeding to fill in the
Project Proposal Form. The full proposal shouldpbepared taking into account the
thematic focus of the Third Call for Proposals,luding in particular, the rationale,
scope and expected outputs for each Window and\§ndeow.

Project proposals must be clear and realistic an globlem to be addressed and
objectives it tries to achieve. Project objectiawe to fit in the thematic focus of the
call and ultimately contribute to food security gmaverty alleviation. Project objectives
have to be logically interlinked with the plannedtidties, outputs and expected
outcomes. The objectives and outputs have to bsibleain terms of duration and
resources requested. The information to be provideshch section has to be focused
and straightforward, qualitatively and quantitatyveneasurable in terms of what will be
done, with what purpose, who, why and how will bealved in the activities to be
implemented, who and how many will directly and iredtly benefit from the
implementation of the project. A good full proposall have a sound, clear and logically
linked methodology of implementation and management

The full project proposal should contain no moranthfifteen (15) pages of text
(Appendixes, table of contents and cover sheetsuéed). The number of pages
allocated to each section is a guide. The inforomatequired can be less but not more
than the pages stipulated. All Appendixes shoulddbly filled in according to the
provided guidelines as they form an integral pdrthe full project proposal. Project
proposals lacking at least one Appendix, will beleded from the selection process. The
Appendixes will be provided to you in separatesfilegether with the present document.

When submitting the full project proposal, addiabattachments (endorsement letters,
funding commitments, certification of the statushod organization) can be provided.

Please ensure that the project proposal and althattents are legible in Times New
Roman 12 and provided in two formats (pdf and wokddke sure the signature of the
project coordinator is put on the signature page.

The project proposal, if approved for funding bg Bureau of the Sixth Session of the
Governing Body, will form an integral part of thentractual agreement (Letter of
Agreement) that will be signed with each applicangianization of the approved projects.
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SECTION A: EXECUTIVE SUMMARY

1. Executive summary

In the DPR Korea, the total agricultural land igireated at 1,826,000 ha, out of
which approx. 1,423,000 ha are for cereal cultoratthe per-capita arable land being as
small as 0.074ha. The total area under wheat &pavhs estimated at 70,000 ha. Wheat
and barley are grown as the first crops in doubd@ming areas, where potato, wheat and
barley are the most important crops to alleviatefthod shortage during June - August
period when rice and maize are the scantiest.

The yield of wheat and barley has gone down inldst 10 years, recording a
national average yield of 1.477t/ha in 2013. Itasnmonly agreed among scientists and
farmers that the recent fall in wheat and barelgr@ in per hectare yield by 20-30%, on
average) is due to the period of drought from lpeil to June, which has become
prolonged and more severe in recent years dudanate change across the country. In
2014, numerous crop fields planted to wheat antbpavas ploughed around the end of
May and sown again to soybean and maize at maasfacross the country.

However, wheat & barley cultivars tolerant to dybtiare not available because
drought tolerance (DT) has not been focused indangeactivities, and so wheat-barley
breeding programmes for DT-cultivars are urgentgeded to be started. But DT-
germplasm and effective selection techniques ateamailable as DT has not been
targeted in germplasm management and breeding groges. Moreover, farmers are
not convinced that drought tolerance of wheat aadelp can increase crop yields in
drought seasons.

Overall objective is to increase the national cereal production duwjlifating the
development of wheat and barley cultivars adaptedhé current and future climate
change in the DPRKSpecific objectivesare: 1) to develop a competence of exploring
and broadening genetic base and crop breedingdogtt tolerance in wheat and barley.
2) To initiate a model research programme for priomgobase-broadening, pre-breeding
and breeding activities, particularly for DT of psat genebank and agricultural research
institutions.

Main expected outputsare//Local and exotic drought-tolerant germplasceasions
of winter wheat and spring barley made available doought tolerance breeding,//
Technologies and information for drought-tolerandeeeding and germplasm
management of wheat and barley transferred froroaaidincreased capacity of farmers
and researchers to identify, on-farm conserve asdduought-tolerant wheat and barley
germplasm accessions.

The project targets at winterheat and spring barley as PGRFAencompassing
the DPRK territory .

Direct target groups and beneficiaries include a total of 65 personsé&archers
and 2 officials) of the AAS. 3 officials of MoA, ®fficials of provincial rural
management boards, 4 officials of 4 county managemmeards, 9 farm managerial staff
persons of 9 cooperative farms: 15 farmers of Jydtad farms. About 600 farmers of
the targeted farms.ndirect beneficiaries include about 500 crop-related researchers
and breeders, about 300 households( on averagerséns per household) of the 3
targeted farms, ultimately, about 4,387,000 predsiat about 3080 co-operative farms,
crop breeders, breeding institutes and seed prosluce

The proposed project was designed and will be impldged under the support from
the National Crop Genetic Resources Management G&RM), contributing to the
successful implementation of the "National Strategction Plan for the Food Crop
Genetic Resources Management to Adapt to Climasn@hin the DPR Korea" (NSAP)
as well as to the achievement of Millennium Develept Goals 1 and 7.
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SECTION B: PROJECT DESCRIPTION AND CONTENTS
2.1.  Problem definition

In the DPRK, Mountains accounts for almost 80%i®territory, and the topography
of the DPRK is characterized by a large numberilté, rivers and streams and steep
ravines. The total territorial land area is estedaat 123,138i. The population of the
DPRK was approximately 24,625,000 in 2012.

The climate change in the DPRK is characterized 1pythe average annual
temperature risen by 119 in the last 100 years (1918 to 2000) with a ship in
temperature during the last 30 to 40 years, 2)gadriation in the seasonal and regional
distribution of annual precipitation in recent ygaand 3) more frequent disastrous
abnormal phenomena like prolonged drought, floodipghoon and rainstorm.

Agriculture(inclusive of forestry and fisheries)caants for the largest portion of the
Gross National Production(GNP). The total arabiel larea is estimated at 1,826,000 ha,
the per-capitaarable land being as small as 0.074ha. Out cétalele land area, 574,000
ha is occupied by paddy fields and about 1,000t@0By non-paddy fields. Rice, maize,
wheat, barley, potato have been the main traditimoa crops in the DPRK. In addition,
sweet potato, sorghum, upland rice have been gnowpecific areas.

Wheat and barley, mostly winter wheat and sprindelga are grown in different
cropping systems in diverse ecological conditiomshe whole arable land of the country
- as a mono crop in northern highlands, and asdy erop in double cropping system in
the regions with relatively high climatic tempenas, preferably as the first crop before
maize and soybean in flatlands. The total areauwtieat and barley was estimated at
70,000 ha in 2013. In the double cropping areak@icountry, potato, wheat and barley
are the most important crops which alleviate thedfgshortage during the period from
May to August when rice and maize are the scantiest

Severe drought periods were recorded between 1892@01. Drought lasted for 30
days at longest in the years before 2000, butdafsie 60 days in 2001. The drought
period occurred in 2001 was proved to be the oaedbmes every 1,000 years with a
rainfall 4% as much as the average rainfall in shme period. These severe droughts
were also recorded in the last few years. The alisntiuring the period from March to
May, a main growing period of wheat and barely,20il4 were recorded less than
100mm, much less than the annual average over Q@@-Zears(about 400mm).
Moreover, as the rainfall in April to June was tdte in 2014, numerous crop fields
planted to wheat and barley were ploughed arouacdetid of May and sown again to
soybean and maize at most farms across the country.

As for the production recorded during the last &@rg, the yield of wheat and barley
has gone down, recording a national average yield4y7t/ha in 2013. It is commonly
agreed among scientists and farmers that the réaéimt wheat and barely (a drop in per
hectare yield by 20-30%, on average) is due top#reod of drought from late April to
June, which has become prolonged and more severecent years due to climate
change across the country.

In this context, with a view to sustainable agrigtdl production and food security,
the Government has launched a national movememsagérought, which focuses on
the development of drought tolerant crops and \an$, the exploration of water
resources, and development and application of réiftetechniques for the efficient
conservation and use of water resources. Partigulluie development and planting of
drought tolerant crop cultivars has been put fathone of the important tasks in
implementing the Government’s strategy for allamgidrought damage in agriculture.

Someconstraintsshould be lifted up to facilitate the development planting of
drought tolerant cultivarskirstly, the breeders and agricultural researchers have no
experience of developing drought-tolerant crop icaifs. Secondly, Germplasm
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accessions, which have been proved tolerant togtitpand technical packages(technical
references and facilities, etc.) are not availdbtethe immediate and future use in crop
breeding for the development of drought-toleraneathand barley cultivars. Particularly,
drought tolerant germplasm and effective selectiechniques are not available as
drought tolerance has not been targeted in germplasanagement and breeding
programmesThirdly, farmers are not convinced that drought toleranfcevieeat and
barley can increase crop yields in drought seasons.

These constraints are attributable to the factdhaight has not so problematic in the
past years. Hence, farmers and researchers havwantconcerned about drought, and
drought tolerance has not been focused in the dgore breeding or research
programmes for wheat and barley as well as othgpscrThus, wheat-barley breeding
programmes for DT-cultivars are urgently needebestarted.

The germplasm and the technical packages for bnoaglegenetic base and
enhancing germplasm for DT in wheat and barley mlevant to the successful
implementation of the Action V-"ldentify the genetesources of target crops adapted to
eco-regions & stresses and improve genetic basgsr whimate change”, Action VIII-
"Accelerate the breeding of the target crops thihoagcombination of conventional &
modern breeding techniques and actively introdume warieties into crop production”,
and Action X- “Promote Germplasm and InformationcBxnge among In-country
Institutions and with International OrganizationsdaForeign Institutions.” within the
framework of the "National Strategic Action Plam tbhe Food Crop Genetic Resources
Management to Adapt to Climate Change in the DPRe&b (NSAP) which was
developed through the BSF-funded project in 2013.

2.2. Project objectives: Overall and specific objdives

The proposed project was designed to improve thgtation to climate change and
enhance the food security of resource-poor farmrethe DPRK by strengthening the
sustainable management of plant genetic resounretodd and agriculture (PGRFA),
thus ultimately contributing to the achievementMifiennium Development Goals 1(to
eradicate extreme poverty and hunger) and 7(torerwironmental sustainability)

Overall objective is to increase the national cereal production dujlifating the
development of wheat and barley cultivars adaptethé current and future climate
change in the DPRK.

Specific objectivesare: 1) to develop a competence of exploring arwadening
genetic base and crop breeding for drought toleramevheat and barley. 2) To initiate a
model research programme for promoting base-broagepre-breeding and breeding
activities, particularly for drought tolerance ofops at genebank and agricultural
research institutions.

The successful implementation of the proposed proydl bring about the following
benefits(positive changesio the local population:

o Local and exotic germplasm accessions which haea ppeoved to be useful in
drought tolerance breeding will have been iderdifmnserved for use in drought
tolerance breeding. The useful local and exoticessions and their relevant
information will have been made accessible botihanhe and abroad through
multilateral system.

o Technologies will have been made available for gntdolerance breeding and
germplasm management, particularly with regard teeat and barley. And a
reliable channel for the transfer of advanced tetdmies from abroad will have
been created.

0 The capacities of the national genebank and loes¢arch institutes will have
been increased to develop and implement reseactibraeding programmes for
drought tolerance, particularly in wheat and barley
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0 Local breeding programmes based on participatoprageh for the adaptation
and resilience to drought under climate changelvaille been initiated.
0 Agricultural decision-makers, researchers and fesmall have become aware of
the importance of genetic resources in adaptirdyaaght.
These benefits will lead to the development of dhdttolerant wheat and barley
cultivars that will contribute to the sustainabtaig production under climate change.

2.2. Targeted outputs, activities and related methodologof implementation

OUTPUT 1. Local and exotic germplasm accessions of wintegeavland spring barley
characterized, conserved and used for droughiataoder breeding.

Activity 1-1: To collect 20 promising exotic accessions from ®IWT and IPK,
Germany including wild relatives or species

- Pyongyang Crop Genetic Resources Institute(PE@RI contact and request
CIMMYT and IPK, Germany to provide necessary gedspl accessions before
the official start of the proposed project in Sepber, 2015. The accessions can be
chosen in consultation with CIMMYT and IPK, Germany

Activity 1-2: To characterize, regenerate, conserve 80 loc@saons and 20 exotic
accessions(including 3 accessions of promising valdtives or species) of each
of winter wheat and spring barley germplasm for am@nt traits, particularly,
drought tolerance, and conserved at the natiomsdggnk.

- 4 researchers of the PCGRI and the Field Crop Resdasitute(FCRI), and 3
farmers of each of 3 farms will be directly respbles for the trials conducted
concurrently at 3 farms for 2 crop seasons(yr. 2012017).

- In the first year, the accessions are grown ordgidbr multiplication as well as
characterization. Characterization is done withenm&fice to the germplasm
descriptor lists(including drought tolerance) ke tnational genebank, and for
important traits including drought tolerance at B#@RI and 3 targeted farms. In the
second year, the multiplied seeds are distributetbng targeted farms for
characterization, selective crossing, and furtheitiplication for multilocational
trials.

- The field trials are conducted by participatory m@eh with active involvement of
researchers and farmers.

Activity 1-3: To make 5 I progenies and 5 Fpopulations from crossings, each
between elite local varieties and drought toleexttic germplasm accessions of
each of wheat and barley.

- Researchers from PCGRI and FCRI make crossingsaalvdnce generations
during 2 periods: one from July to August, 2016Jirius Kuhn-Institut (JKI),
Federal Research Centre for Cultivated P[&RECP),and the other in May, 2017
in the FCRI and PCGRI.

- For each crop, in 2016, at least seeds of 5 loeaktes are sent to the JKI,
Germany for growing together with well-proved drbtugolerant germpalsm
accessions in a greenhouse. 3 researchers whdawi# a hands-on training in
Germany will make crosses under the supervisioG@man experts. The seeds
will be sown in the following crop season for hastieg seeds of at least 5 F
genetic populations.

- For each crop, in 2017, the local and exotic geaswmpl accessions, which have
been identified to be promising for the developmehtat least 5 F1 drought
tolerant progenies in yr. 2016 trials, will be pgkh and crossed among them
according to pre-designed schemes in PCGRI.

Activity 1-4: To multiply the seeds of at least 3 accessioreaoh of winter wheat and

spring barley for multilocational trials.
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- Researchers from PCGRI and FCRI and farmers afgétied farms jointly identify
promising germplasm accessions in the trial fighddhe crop season of 2017.

- On the basis of the evaluation done by particigaémproach in the 2 crop seasons
in 2016 and 2017, the researchers and farmerggdted farms will identify and
separately harvest seeds of promising accessiornthdomultilocation trial in the
following season.

OUTPUT 2: Technologies for drought-tolerance breeding armthgkasm management,
particularly with regard to wheat and barley, tfangd from abroad.

Activity 2-1: To conduct a hands-on practical training abrda@l researchers .

- 3 researchers(2 breeders and 1 biotechnologist) paitticipate in a hands-on
training abroad from mid-July to the end of Aug@16(45days) in Julius Kihn-
Institut (JKI), Federal Research Centre for CutadbPlant@~RCCP), Germany.

- Through the practical training, the participantdl va&arn the following knowledge
and techniques:

Marker-assisted selection technique for drougtdrésice in wheat and barley.//Procure

selected primers for local use//Collection of tleagmic data of wheat and barley and

the methodology of interpreting and using them W&&tion of reference books and

articles related to the pre-breeding, drought-tolee, wheat and barley breeding, on-
farm conservation, etc.//On-field trial method fdrought tolerance in wheat and

barley.//Methodology of using wild relatives or sjgs for pre-breeding and base-
broadening//Collection of more than 20 promisingng@asm accessions of each of
wheat and barley.

- The participants will be involved in the on-goirgsearch programmes for MAS and

pre-breeding for drought tolerance in wheat andelgarand work together with

German researchers. They will make at least 5 dgbof each crop between local

varieties(sent to Germany for planting) and prongséxotic accessions(to be chosen

through discussion with German experts before itigimbroad). The seeds of hybrids
will be harvested and sent to DPRK by German dgpadter the return home of the
participants.

Activity 2-2: To make up a joint research programme betweenfR@@&d JKI for the
pre-breeding and breeding of elite drought tolereuitivars of winter wheat
and/or spring barley.

- During the hands-on training abroad in 2016, théigpants will design for a joint
research programme, together with German expehiugh this, they will learn
how to develop breeding and pre-breeding programmes

- The joint research programme will be further imgadvhrough discussion during
the project period on the basis of experiences.

OUTPUT 3. Information on promising germplasm accessionseding techniques and
pre-breeding for drought tolerance in wheat andlelyarcreated,
documented and disseminated both at home and abroad

Activity 3-1: To make up 2 technical protocols for the charazaéon and pre-

breeding of winter wheat and spring barley germmplasnd distribute them
among relevant researchers and farmers.

- 3 researchers and 3 breeders of the PCGRI and WillIRdrepare the protocols in
January to March, 2017, referring to the collegtédrmation and reference books
as well as the past experiences and local refelenules.

- The technical protocols will be examined by the AASientific screening
committee before publication and distribution.

Activity 3-2: To integrate the genomic data of wheat and banttythe databases of

“National Genetic Resources Information System”ready access by users.
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The genomic data which the participants in pratticaining abroad will have
collected will be integrated into the current “Matal Genetic Resources
Information System” by two PCGRI ‘s IT specialiigthe end of 2016.

Activity 3-3: To add the data(passport, characterization am$erwation) of 100

accessions of each of winter wheat and barely atilfee germplasm database.
The PCGRI will add into its current Genebank dasalsathe data resulting from
collection, characterization and conservation eatgr each of 2 crop seasons( in
June,2016 and June, 2017),
The data will be sent to Centro Internacional dgadvéemiento de Maiz y Trigo,
Internacional( CIMMYT) and IPK for their integratianto MLS in June, 2017.

Activity 3-4: To publish 2 scientific articles in public agritual journals

The researchers of PCGRI, FCRI and techniciansafeted farms will jointly
prepare 2 scientific articles, one on charactaomabf germplasm accessions for
drought tolerance by November, 2016, and the atimethe brief introduction to
pre-breeding for drought tolerance by March, 2017.

In these articles, some practical experiences aedattivities of the on-going
project will be contained.

OUTPUT 4: Increased capacity of farmers to identify, on¥faronserve and use wheat

and barley germplasm accessions with promisingstrike high yield and
drought tolerance.

Activity 4-1: To provide the 3 targeted farms with equipmenttruments and

materials essentially needed for on-farm germplasmmagement
The equipment, instruments and materials neceskaryon-farm germpalsm
conservation, seed production, and field trialgtipalarly for drought tolerance
will be provided to the 3 targeted farms from Segier, 2015 to march, 2016 .
Researchers of the PCGRI and FCRI will survey thstieg conditions to identify
necessary items for on-field trials for droughttahce and other characterization,
and germplasm conservation.

Activity 4-2: To conduct 2 workshops for the farmers of 3 teeddarms

Participants: 4 officials of 2 county rural managsinboards and 9 technicians and

15 farmers of the targeted farms

Periods and sites: thé' bne — 3 days in February, 2016 in Pyongyang, had’f
one- for 3 days in February, 2017 in Unsan county

Topics: on-farm management of wheat and barley pkxsm// participatory
approach to wheat and barley breeding// on-farnd geeduction of wheat and
barley// characterization of drought tolerance dfeat and barley// methods of
field trials

Methodology: the researchers of the PCGRI and F@RI prepare training
materials: one participant of each targeted farthpeepare a presentation on the
wheat and barley production and seed managemenmieA¢nd of the workshop,
guestions and answering will be done to evaluatiecansolidate the learnings

Activity 4-3: To conduct one national workshop on on-farm gexisip management

and participatory approach in wheat and barley glasm management and
breeding.

Participants: a total of 42 persons(3 official$vdA, 9 officials of Provincial Rural
Management Boards, 9 technicians of the 9 expetehdarms of Provincial
Subsidiary Academies, 9 technicians of 9 cooperatarms including the
targeted farms, 12 officials and researchers frbm tesearch institutes and
headquarters of the AAS)

Periods and sites: 2 days in early June in 20Pyongyang and Unsan county
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- Topics: Worldwide trends in plant genetic resoura@sinagement//on-farm
management of wheat and barley germplasm// paatmip approach to wheat
and barley breeding// on-farm seed production ofeath and barley//
characterization of drought tolerance of wheat laaudey// methods of field trials

- Methodology: the researchers of the PCGRI and R@RIprepare presentations
and training materials on the basis of the findifrgsn the past workshops: one
participant of each targeted farm will prepare @spntation on their experiences.
Participants will visit the national Genebank, #@RI and one of the 3 targeted
farms.

OUTPUT 5: Increased capacity of the national genebank s2areh institutes(PCGRI,
FCRI) and Provincial Subsidiary Academies of Aglictal Sciences to
successfully characterize, conserve and use drougl@rant germplasm
accessions of winter wheat and spring barley.

Activity 5-1: To conduct 1 workshop on molecular maker-assisébekction of drought

tolerance.

- Participants: 12 researchers from PCGRI, FCRoBRiology Research Institute

- Period: 4 days in April, 2017

- Topics: Worldwide trends in MAS in germplam chaeaization and crop breeding//
Application of MAS for drought tolerance in wheatdabarley// Interpretation and
use of Genomic data// Current status of MAS in @untry// hands-on practice of
MAS for drought tolerance

- Methodology: the information and techniques atedi from the practical training
abroad in Germany will be used for the workshopg® first and second day is for
theoretical and discussion, and the other 2 dayksdnds-on training using samples
taken from wheat and barley fields and also a glidgit to the National Genebank
and one of the targeted farms.

Activity 5-2: To conduct 2 workshops on the pre-breeding anddimg for drought

tolerance.

- Participants: In total, 2 officials of AAS, 50deders and researchers from PCGRI,
FCRI, 9 provincial AASs( 26 persons in each of Zksbops)

- Period: the T one -3 days in September, 2016, and t@ge-3 days in March, 2017

- Topics: Worldwide trends in pre-breeding and Hneg for drought tolerance and
other abiotic stress tolerance// Wild relatives apdcies available for wheat and
barley breeding// Methodology and techniques of-lpeding for drought
tolerance// Application of MAS for drought tolerandn wheat and barley//
Interpretation and use of Genomic data// Curreatust of Wheat and barley
breeding in our country// Participatory approachciop breeding//Discussion on
the design of pre-breeding and breeding programfoesdrought tolerance//
Introduction to Genebank databases.

- Methodology: the information and techniques atedi from the practical training
abroad in Germany will be used for the workshog®e Tirst workshop is for the
target research institutes while the second ofar ithe other research institutes and
9 provincial AASs. The findings from the'vorkshop will be integrated into the
2" workshop. Questioning and answering will be enagad. The 8 day is for the
discussion on research programmes and a guidedtwishe National Genebank
and one of the targeted farms.

. Activity 5-3: To develop 2 pre-breeding research programmes l@eeding

programmes for drought tolerance in wheat and panteolving different
relevant agricultural research institutes and coatpe farms.
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- the Scientific Guidance Department of the AAS wilbanize a team of 4 experts
for the formulation of the programmes in Octobd)1@, who will be assigned to
finish the formulation by the end of May, 2017.

- The team members will lead the discussions in lal workshops to collect
necessary information, and based on it, formulageprogrammes, which will be
screened by the Scientific Screening Committee Hey énd of June, 2017 for
official approval.

2.4. Targeted PGRFA

- Winter wheat and spring barley are the targete®PA

- In the project, local germplasm accessions inolgidocal cultivars of winter wheat
and spring barley which are conserved in the natigenebank, and exotic germplam
accessions of wheat and barley including wild reést and species which have been
proved to be highly tolerant to drought and areseowed in IPK, Germany and
CIMMYT(through MLS). The exotic accessions are pregd to be able to mature by the
end of June in our country, and in case of wintbeat, need to have strong winter
hardiness, high yield potentials and good nutraldraits.

- Within one year of the completion of the projeitie information on a total of 160
local germplasm accessions of winter wheat anchgpoarley and their seeds will be
made available at national and international leaetsording to the terms and conditions
of MLS. The information, particularly the charadtation data of the exotic germplasm
accessions collected from abroad during the preybdath will result from the field trials
in the DPRK will be also made available

2.5. Target groups and beneficiaries

- Direct beneficiaries:

0 A total of 65 persons(63 researchers and 2 offiriaf the AAS. Out of which 3
researchers will participate in a practical tragnebroad, and the 62 researchers will
participate in 3 in-country workshops. They willpport or directly engage themselves
in field trials, preparation of training material&gchnical protocols, formulation of
research programmes, scientific articles. The bsntf them include knowledge and
techniques for MAS and breeding, broad-based ahdreed germplasm, equipment
and materials, and support from farmers and detisiakers.

o 3 officials of MoA, 9 officials of provincial ruramanagement boards, 4 officials of 4
county management boards, 9 farm managerial sta$ops of 9 cooperative farms: 15
farmers of 3 Targeted farms. They will participateworkshops, and support for the
involvement of target farms and farmers in the gebj They will give suggestions for
the project implementation. The benefits to thentude fermented links with the AAS
in adapting to climate change, knowledge and teples learned for on-farm breeding
activities, and drought tolerant germplasm avaddbt direct use at farms.

o About 600 farmers of the targeted farms will be dfgad from the equipment and
materials needed for on-farm germpalsm characteizand conservation of wheat
and barley germplasm as well as promising drouglerdnt accessions or cultivars
selected through field trials.

A stakeholders’ meeting with the participation oMbA official, 2 AAS officials, 3

researchers and breeders from the PCGRI and FGRinBtechnicians of the targeted

farms was held at PCGRI to work out the concepé nof this proposed project. In

order to formulate the full proposal, a stakehdtareeting was held again to discuss

about the specific activities and methodology, Pecific needs, workplan.

- Indirect beneficiaries:

o about 500 crop-related researchers and breeddrsipdate their knowledge and
techniques by use of the information collectedreated by the project
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o about 300 households( on average, 4 persons peelhold) of the 3 targeted farms.
They will be benefited from increased wheat andelyayields resulting from the
use of drought tolerant cultivars appropriate &rtlocal conditions.

o Ultimately, about 4,387,000 producers at about 308perative farms, Crop
breeders, breeding institutes and seed producdrs. OPRK population(about
24,625,000 people) through the improved food securi

2.6. Impact and impact pathways

Overall, through the project, technical packagesdfought tolerance in wheat &
barley will be put in use, replicated in other @ppvhich will facilitate the
development of cultivars of other crops as wellvdseat and barley adapted to
climate change, thus contributing to the nationdhpdation activities in crop
production under climate change. The developmedtiatnoduction of genetic base
broadening and pre-breeding is one of the imporstnategic issues considered and
integrated in the NSAP, particularly Action V, andll and X. Hence, the project
will contribute to the achievements of the expeaatputs of the NSAP, which will
in turn contribute to the national food securityheTinformation and germplasm
accessions generated/identified will be put in Mit®ational and international levels
for the use of local and foreign users.

2.6.1. Food security and poverty alleviation

Winter wheat and spring barley are important croppéch are popular among
farmers as the crops that alleviate food scaramymally occurring in May to July.
However, prolonged drought periods in recent yshegply downslide the yields of
wheat and barley crops at farms. Farmers have her aiption for adapting to
drought than to grow maize and soybean insteachebtvand barley as the first crop.
This will decrease the total grain yield and, meerothe period of food scarcity will
be further aggravated.

The project will develop a national capacity of eieping drought-tolerant wheat
and barley cultivars while empowering farmers & targeted farms to be able to
adapt to drought through the active support froemagricultural research sector. The
project results brought about in the targeted fawilsbe a model to be extended
across the country after the project.

2.6.2. Adaptation to climate change and environmeat sustainability

As drought has not been a great problem in the DiRRKe past, adaptation
measures related to drought has not come forwardott farming and research
sectors. In the context that farms try to explom@ewr resources either by digging
wells and ponds, or forming water channels(thid mult in much damage to land
resources), drought tolerant wheat and barleyvauKiwill lead to a saving of water
resources, with less disturbance of land resources.

2.6.3. Scientific impact

Through the project, advanced technologies like ecwdhr maker-assisted
selection and characterization of germplasm, peeding for base-broadening and
germplasm enhancement, genomic data interpretationapplication in wheat and
barley breeding will be transferred. These techgiel® have not been applied in
germplasm management and breeding of wheat anelybarthe DPRK.

The germplasm characterization data of wheat amié\bavill be supplemented
with a new trait-drought tolerance, and the nafiggeamplasm stock enriched with
drought-tolerant exotic accessions(base-broadenisg) that users can choose
drought tolerant accessions for breeding.

The pre-breeding programmes, the first-ever orteémational genetic resources
management, will be developed and initiated forilifatng the use of genetic
resources.
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Technical packages resulting from the project Wl directly used or replicated
in other crops as well as wheat and barley. Thengkexsm accessions and their data
will be kept in the national genebank for readyemscby local users and through
MLS.

2.6.4. Capacity development and empowerment

Base-broadening and germplasm enhancement haseaotpursued in the crop
genetic resources management. Germplasm charati@nizorogrammes have been
conducted under natural conditions, which lowethgreliability and reproducibility
of characterization data.

The project will provide technologies related toulght tolerance like MAS, elite
germplasm, field trials under artificial conditigrgenomic data, so that the national
genebank, PCGRI and FCRI will be able to activehd ascientifically pursue
investigations into wheat and barley. The techngzalkages including pre-breeding
methodology will be extended to other crops. Thé&ois of the proposed project
will be utilized through pre-breeding and breedregearch programmes which will
be designed within the project implementation aedigaically updated after the
project.

The targeted farms will be able to manage their aeat and barley germplasm
on their farms, and identify or develop promisirggrgplasm useful to the production
of wheat and barley and other crops. This will t#¥ea model for a nation-wide
extension after the project.

2.7. Relevance to national or regional prioritiesn its plans and programmes for
PGRFA

The outputs of the proposed project will be condecito the successful
implementation of the "National Strategic Actiona®lfor the Food Crop Genetic
Resources Management to Adapt to Climate ChangieeiDPR Korea" (NSAP) which
was developed through the BSF-funded project ir8201

The project is highly relevant, among others, te thllowing actions and their
specific activities:

Action V-"Identify the genetic resources of target cropgatéd to eco-regions &
stresses and improve genetic bases under Climaitiegeti.

Action VIII-"Accelerate the breeding of the target crops tlyiow combination of
conventional & modern breeding techniques and abttimntroduce new varieties into
crop production”

Action X- “Promote Germplasm and Information Exchange amongoimtry
Institutions and with International Organizationsd@Foreign Institutions.”

By contributing to the successful implementatiorthed NSAP, the proposed project
will improve the adaptation to climate change anbaace the food security of resource-
poor farmers in the DPRK by strengthening the sngbde management of plant genetic
resources for food and agriculture (PGRFA), thuimaitely contributing to the
achievement of Millennium Development Goals 1l(tadecate extreme poverty and
hunger) and 7(to ensure environmental sustainghilit
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SECTION C: OPERATIONS
3.1. Methodology of project implementation

The key elements of the project implementationtargansfer promising germplasm,
information and technologies to local conditiorisstrengthen the capacities of research
and farming sectors, and to apply the transferremikedge and technologies to develop
genetic populations for use in the pre-breeding lareding programmes for drought
tolerance and to develop pre-breeding and breeglinogrammes for drought tolerance
based on a participatory approach.

In consideration of the cropping season of wintdreat from October to the
following June, and that of spring barley from Marto June every year, the proposed
project will be officially started in September.2015 and finished in July, 31, 2017(for
23 months)

The proposed project will be implemented underghelance of and support from
the National Crop Genetic Resources Management @OI&RM) consisted of the
decision-makers of stakeholders and scientistssunoh a way as to successfully
implement the "National Strategic Action Plan foetFood Crop Genetic Resources
Management to Adapt to Climate Change in the DPRe&b(NSAP) which is now
implemented under the coordination of the NCNCGRMhwthe involvement of
different governmental organizations like ministfiacademies, farm communities. The
National coordinator will regularly report to theCNCGRM and should get support
from it whenever and whatever needed.

As no programmes have been pursued for DT in wRebarley at genebank and
breeding institutes in the DPRK, collection of pisimg germplasm and technology
transfer are of primary importance for the sucadsshplementation of the project.
Before the official start of the project(Septemii315), A no-cost pre-project activities
will be implemented for 4 months to contact withtMBMYT, IPK and JKI to check and
identify promising germplasm and necessary inforomaineeded fro the successful
implementation of the project. Linkages with thdiulki Kihn-Institut (JKI), Federal
Research Centre for Cultivated Plants(FRCCP), Geynaad CIMMYT will be made
for training, and the technical information andesxto germplasm accessions through
Multi Lateral System (MLS).

In order to collect necessary germplasm accessadsinformation, which will be
referred to in the inception phase for finetunihg project workplan, official contacts
with international institutions will be made 4 mbsatbefore the official start of the
proposed project(September 1, 2015)

The project will include one-month inception phase,which a conference of
relevant partners(AAS, MoA, targeted farms) to desc the detailed workplan and
specific responsibilities of the partners. The gcbjmanagement team and their terms of
reference will be introduced.

During the project, contacts and linkages with sieci makers of AAS and MoA,
researchers and breeders at the crop- relatedrebsestitutes & PSAASs as well as
farmers of the targeted farms will be made to ergka the information,
recommendations, experiences and also to use yoeatilable technical resources
through meetings, conferences and workshops. Thli€msure the sustainability of the
project results as well as successful implememtatidhe proposed project.

As the proposed project aimed at increasing theaaiips of both research and
farming sectors, participatory approach will be @an@ple of any conferences or
discussions in designing and implementing the pt@etivities.

For the successful implementation of the projeanioring and evaluation will be
regularly organized. the FAO Country Office willavone officer who will regularly
monitor all implementation activities. Monitoringilivbe undertaken at 4 important
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stages of the project cycle; the 1st one in Fepr2016, the %' one around the end of
July,2016, the 8 one in February 2017, th& éne around the end of June, 2017.
3.2. Partnerships and collaboration arrangements

The Academy of Agricultural Sciences (AAS) will lewverall responsibility for the
execution of the project.

The roles of the major stakeholders in the progeethighlighted as follows:

1) Academy of Agricultural Sciences, DPRK (AAS)

It will be responsible for undertaking scientifictiaities related to germplasm
collection, characterization, evaluation, worksho@d the facilitation of information
exchange, the collection, database build-up andigiom of agricultural information.

(D Pyongyang Crop Genetic Resources Institute (PCGRl)a national Genebank, it
undertakes the germplasm collection, conservati@maracterization and
information management. It provides expertise feldftrials and workshops. It
provides experts for the participatory activities én-farm germplasm management
at targeted farms.

(2 Field Crop Research Institute(FCRI): It providepertise related to the breeding of
wheat and barley for field trials and workshops.ptbvides experts for the
participatory activities for participatory breediagtargeted farms.

@ Agrobiology Research Institute: It provides exjsertfor molecular marker-related
activities, and allow its labs to be used for tragworkshops when needed.

@Agriculture Information Technology Research Cei&E'RC): It provides expertise
for the information management at the national gank, and is responsible for the
publication of technical protocols and scientifrices.

(5 Specialized research institutes of provincial #libsy academies of agricultural
sciences (PSAAS-RIs): They provide participantsvorkshops, give suggestions
and provide experiences, and conduct extensionitbesi.

2) Ministry of Agriculture (MoA)

As a government agency responsible for agricultprabuction, it governs all the
cooperative farms(basic farmers’ organizationskdséarms, and other agricultural
sectors. It is the key government agency that pntivide administrative support and
policy guidance to facilitate implementation of jeat activities through its subordinated
organizations at different tiers of administratjugsdiction.

It provides administrative support for the involvemh of targeted farms in the project
implementation, and the participation of farmersmorkshops. It is responsible for the
extension activities within and after the project.

3) 3 targeted cooperative farms: (Namsan Cooperatey Farm, Unsan cooperative
farm, and Huasong Cooperative Farm)

As the basic farmers’ organizations to which adl tarmers of the whole country are
affiliated, they provide whatever information reqtexl for the project implementation
like the information on their local climate and @agcological conditions, farmers’
awareness of genetic resources management of targps, fields for trials. They
organize a team which is responsible for the ptajaplementation, and allow the visits
of workshop participants as well as necessary omnssior project activities.

4) Food and Agriculture Organization of the UnitedNations (FAO):

It will provide technical and operational suppartgroject implementation activities
through its offices in Pyongyang, Beijing, Bangkaotd Rome.

FAO office in Pyongyang will provide the operatibrsupport to the PMT. FAO
experts will provide the required technical backgiog support to the NPC for the
implementation of the project activities througls ieadquarters in Rome and the
Regional Office for the Asia-Pacific (RAP) in Baragk The PMT will be located in
Pyongyang at the Pyongyang Crop Genetic Resounstgute of the AAS. The NPC
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will work closely with FAO Country Office and nahal experts to ensure that project
outputs are effectively delivered.

5) Julius Kuhn-Institut (JKI), Federal Research Certre for Cultivated
Plants(FRCCP), Germany.

It will be a foreign partner institute. It will pvide expertises and advanced
techniques like drought tolerance field trials, MA§nomic data, information and
germplasm, and practical training to the AAS reslears and breeders. When the DPRK
delegation visited the JKI in 2012, the project capt was discussed, and after return
home, further elaborated via email for the subrarssif the concept note of the project.
6) Leibniz Institute of Plant Genetics and Crop PlantResearch (IPK) Gatersleben,
Germany

It will provide germplasm, expertises and advanestiniques like drought tolerance
field trials, MAS, genomic data, information. Whitre DPRK delegation visited the IPK
in 2012, the project concept was discussed, amd afturn home, further elaborated via
email for the submission of the concept note ofpiegect.

7) Centro Internacional de Mejoramiento de Maiz y Trigo, Internacional(CIMMYT)

It will provide expertises for drought toleranceldi trials, MAS, genomic data,
information and germplasm.
3.3. Project management team

A full-time National Project Coordinator (NPC) whbk appointed by the AAS for the
implementation of the project. The project will iogplemented in close cooperation and
coordination with relevant agencies in the Unitetibhs (UN) system.

A Project Management Team (PMT) led by a Nationalj@et Coordinator (NPC)
appointed by the AAS will be responsible for thee@ll project implementation. The
project team will be consisted of 3 AAS official &perts, 1 MoA official and 1 farm
managerial staff person.

The PMT would seek advisory and administrative supfrom the Non-standing
Committee for the National Crop Genetic Resourcasdgement (NCNCGRM), which
was organized in 2012 and is now in operation.

No Nam | Position/o Responsibility Field of Experience
| e | ccupation
National Project Coordinator -Currently,
Senior | -Coordination of the overall project | coordinator for
officer, implementation. international
Departme | -Collection of International cooperation
KIM nt of _ inform_atiqn, ger_mplasm accessions. projects related to
Hun Internatio -Org.a.n!zatlon of |nter'nat|onal ITPGR, FAO,
1| g r_1a| activities for the project. UNEP, EU and
Gyu Science | - Finalizing the specifications of the | BIOVERSITY.
n and project equipment/supplies, - Formerly,
Technolog| - Bookkeeping. coordinator for the
y - Organization of workshops and CFC cooperation
Exchange,| meetings. project for
AAS - Issues related to International law | rehabilitation of
and regulations. potato production.
Technical Coordinator - Responsible for
KIM Team -Advising/'Coordir.]a'ti'on of scientific cor!sultancy for the
2 | Sang leader anc_j f[e_chnlcal activities. natlonal crop
I PCGRI, | -Activities related to Fhe germplasm | genetic resources
AAS management , particularly management
characterization, conservation, - Head of germpalsn
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information management, molecular conservation and
maker selection., workshops analysis.
- On-farm field trials - Formerly,
- Activities related to capacity Technical
building of the PCGRI. coordinator for the
formulation of
NSAP
- Activities related to field trials, - Currently, involved
T crossing and workshops. in programmes for
eam . :
RI - on-farm field trials wheat/barley
leader, L . X
3 | Jong ECRIAA - Activities related to capacity breeding.

Su S' building of the FCRI - Head of wheat and
barley breeding
team.

. - Support for mission trips to farms, | - Responsible for
RIM Senior " L . .
. on-farm activities and training national variety

Bon | Officer,

workshops. release and seed
4| g Seed ¢ field trial quct q
Hyo | Departme| on-farm field trials. _ production an
- Activities related to capacity distribution of food
k nt, MoA o
building of targeted farms. crops.
Farm -Activities related to workshops, field -Managing a farm
KIM | Manager, | trials, germpalsm selection, and - Formerly a
5] Song| Unsan capacity building of targeted farms.| researcher in
Kil | cooperativ germplasm
e farm management sector.

3.4. Sustainability

Sustainability of the project

The proposed project activities will be implement@dh a main objective of
ensuring the long-term sustainability of the expdaesults.

The proposed project was designed and will be implged under the guidance of
and support from the National Crop Genetic Resaufdanagement (NCNCGRM)
consisted of the decision-makers of stakeholdeis soentists. The NCNCGRM is
mandated to successfully implement the proposej@grand consolidate and extend the
outcomes of the project.

- The trained researchers and farmers will be tlagnnactors for the technology
transfer to the individuals of the partner instdos, target groups and stakeholders,
constituting an integral part of the tangible impan the target group of the project.
Germplasm and information resulting from the projeit! be integrated into the national
genebank germplasm as well as into the MLS foryeadess by users.

- The installations, equipment and technical imfation, research and training
which will be provided by the project will constituan important condition for the
continued research and extension activities witlimad after the project. thus being
another part of the tangible impact on the targetgs.

- The partnership with IPK, Germany and CIMMYT whiwill be cemented through
the project will facilitate the technical supporbrh not only from them but also from
other international and other regional institutitm®ugh their mediation.

Financial Sustainability

As the project implementation is within the framekaf the NSAP, financial
support will be given from the government as wallthe NSAP during and after the
project.
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In the context of the substantial negative impdatlionate change like drought , the
DPRK Government is actively committed to solve thed problem by its own efforts
and gives importance to the adaptation to climhgnge in agriculture. In its endeavour,
the Government has given strategic assignmentsidoAAS to develop and extend
adapted cultivars and cultural techniques.

Institutional Sustainability

In the DPRK, the research institutes of the AAS-GRI(national genebak) and
FCRI are the two institutes directly responsible fbe wheat and barley genetic
resources management and wheat and barley breélhegy. coordinates and organize
such programmes across the country.

PCGRI, FCRI, and breeding and research teams efrmial subsidiary academies
of agricultural sciences which are engaged in wleeat barley breeding across the
country will participate in the project activitiéige workshops and formulation of pre-
breeding and breeding programmes under the codioinaf the Department of
Scientific and technological Guidance of the AAB.these programmes, experimental
farms and cooperative farms will be involved. Thegpammes will be multi-partner
programmes involving research and farming secténsd the physical capacities
provided by the project will be used by relevarsieachers and breeders when needed.

Relevant officials(decision-makers)of the Ministf/Agriculture and provincial and
county rural officials will participate in the trang workshops, conferences and
discussions in the project.

The technology provided by the project will be exted across the country through
the Nationwide Agricultural Technology Extensionsg&m which is regularly organized
at national, provincial and county levels. The ¢hegl farms will serve as model farms,
and the physical capacity.

Policy level sustainability

Green revolution is a Government’s strategic polioy the national agricultural
development. Drought-tolerance breeding is condudor the implementation of this
national policy. With a view to sustainable agriawhl production and food security in
the context of harder drought phenomena in receatsy the Government has launched a
national movement against drought, which focusestren development of drought
tolerant crops and cultivars, the exploration otewaesources, and development and
application of different techniques for the effitieconservation and use of water
resources. Particularly, the development and pigrdf drought tolerant crop cultivars is
regarded as one of the important tasks in implemgrthe Government’s strategy for
alleviating drought damage in agriculture.

The AAS is mandated to provide scientific and techl consultancy and support to
the MoA, and the officials of the AAS and MoA wilk involved in the project activities.
Hence, decision-makers at the AAS and MoA will beeoaware of the needs and
possibilities of adapting to drought through acgieg the enhancement and utilization
of crop germpalsm.
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SECTION D: APPENDIXES

By signing this submission form for full proposal, the applicant confirms that all the
above statements, including the attached Appendixes, are true to the best of his/her
knowledge. Any deliberately untruthful response will lead to the automatic exclusion
from the further screening and appraisal process, and may lead to the denial of awarded
grants from the Benefit-sharing Fund.

Lee. 1, 201¢ Wyﬁ”j.

Date and location
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