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Executive Summary

Strawberry is one of the most desired commodities in many tourist cities
including Luang Prabang city of Lao People's Democratic Republic (Lao PDR).
Therefore, it is now offering a source of quick, high-return investment both for
farmers and travel agency because strawberry production and the tourism service
business are being integrated. Strawberries are generally consumed fresh thus a high
risk to consumer health because pesticide residues have been detected both in fresh
and processing strawberries fruits. Organic strawberries could be an alternative
production strategy for safe food. For these reasons, under the MOU between the
National Agriculture and Forestry Research Institute (NAFRI) and the Thailand
Research Fund (TRF), a collaborative research and development project has been
launched to improve and enhance organic strawberry production in Luang Prabang,
Lao PDR. Under this project, researchers from the Upland Agriculture Research
Center (UARC), Luang Prabang were trained on recent and advance technologies
needed for appropriate organic strawberry production. The trained UARC researchers
are expected to transfer their knowledge gained to farmers under UARC
responsibility.

At the beginning of the project, problems on strawberry production in Luang
Prabang areas, were analyzed by UARC and Thai researchers from Chiang Mai
University (CMU). In general, farmers face production problems including low soil
quality, unhealthy strawberry seedlings, disease-infected seedlings and several cultural
practices. In addition, inappropriate media have been using for runner and seedling
production. According to problems analysis, advance/appropriate technologies which
have been developing by CMU scientists were transferred to UARC researchers
through workshop activities. Follow up activities were performed after finishing each
workshop. Three workshops were organized and mainly operated in Chiang Mai
University, Thailand. The technologies of the workshops included 1) soil quality
improvement 2) production of high-quality disease-free mother plants and healthy
seedlings 3) postharvest, packaging and processing technologies for strawberry.

The first workshop entitles “Soil Management and High-Quality Bio-organic
Fertilizer Production for Organic Strawberry Cultivation” was organized in May 21 —
25, 2018. The presentations made in the workshop focused on the importance of soil
in crop production, the fertility status and priorities for sustainable soil management.
Participants were trained to analyze and evaluate soil fertility status using soil test Kit.
They were explained about the advantages of producing and using compost. A
practical training and demonstration on bio-organic fertilizer production process was
also made during this training workshop. The excursion to Doi Pui Research station
provided the participants opportunities to learn the activities of the station related to
disease-free strawberry plantlets production and strawberry varieties selection, and to
explore the strawberry nursery and experimental field. The participants also visited to
TNK farm, a smart strawberry farm which grown strawberry in an automated
greenhouse using computer control system for irrigation, nutrient supply and
temperature control. All the participants expressed a positive feedback about the
overall arrangement of the first workshop and had gained new knowledge for soil
fertility improvement and high-quality compost production. After the workshop, many
of them including UARC researchers started to produce compost and use in their



operations and encouraged farmers in composting of agricultural wastes. The first
follow up activity was performed during the beginning of strawberry cultivation,
September 23-26, 2018 at Luang Prabang. After attending the first workshop, UARC
researchers have been producing compost both indoor and outdoor using local
agricultural wastes i.e. rice straw and ground Job's tear husk. The composting
processes are going well after 3 months of incubation however there were some minor
points for improvement such as moisture content and the height of composting pile
etc. In this activity, CMU team also visited some farmers' fields including the
strawberry farm of Mr. Boonswaeng, a former UARC officer. From the field survey
and farmers interview, the team concluded that many areas in Luang Prabang have a
high potential to be developed as organic strawberry producing areas because the
farmers do not apply or apply low level of pesticides and herbicides. However, soil
fertility seemed to be not appropriate for organic crop therefore compost application
and crop rotation with legume(s) were recommended to improve soil quality, nutrients
status and to reduce pathogens. Most of the strawberry seedlings in the farmers’ field
showed nutrients deficiency and plant disease infection. This phenomenon might due
to low quality seedling media and that strawberry seedlings have been conventionally
propagated from >10th runner generation of infected propagated mother plants.
Production of strawberry mother plants by tissue culture technique was suggested to
established in UARC to be able to distribute a disease-free seedling to the farmers for
organic strawberry production.

According to problems found during the first follow up activity, the second
workshop was designed to enable participants to solve and/or protect existing
problems in an environmentally friendly way. The second workshop entitled
“Innovative Technology for Environmentally Friendly Strawberry Production” was
held in November 26-30, 2018. The contents of the workshop included; The
importance of plant tissue culture, tissue culture techniques for strawberry mother
plants production, transferring and acclimatization of strawberry plantlets, strawberry
runner production techniques, organic media production for raising strawberry
seedlings, good agricultural practice (GAP), and certification for crops and organic
farming practice. The participants particularly Laos researchers enjoyed learning
tissue culture techniques and they are willing to apply the techniques in UARC. The
participants found the field visit to an organic farm was interesting and inspiring.
Explanation and discussion with organic farms’ owners about Participatory Guarantee
Systems (PGS) and high economic return of organic crops were particularly useful.
The second follow up activity was performed during strawberry season, February 10-
14, 2019. After attending the 1% and 2" workshop, compost production is ongoing at
UARC. The mature compost is now available at the center and was applied for soil
improvement at UARC strawberry experimental field. After the 2" workshop,
Strawberry mother plants production using tissue culture techniques is practicing
mainly by Mrs. Nitkham at UARC laboratory. There were still several problems about
this technique i.e. contamination in culture media and mother plantlets, light intensity
and sterilization techniques for laboratory cleaning. Therefore, several solutions were
suggested to solve the mentioned problems. Plant tissue culture techniques for
strawberry is quite sophisticated and need a lot of time practicing the techniques. For
this reason, in order to enhance UARC to developed successful strawberry tissue
culture unit, a special training was organized for Mrs. Nitkham during April 22-26,
2019. In the special training, she spent the whole week practicing the skill sets of



strawberry tissue culture techniques. After the special training she has much more skill
and confidence to carry out UARC’s tissue culture laboratory. Organic strawberry
(Pharachatan 329) production was successfully grown at UARC experimental field
however there are some problems about plant diseases and nutrient deficiency. The
problems seemed to be much less than found in the farmers’ field. Strawberry
daughter plants var. Pharachatan 80 were also produced in the same field thus a high
risk for disease infection. CMU team, therefore, suggested to move the daughter plants
to a separate place. During the 2" follow up, CMU team went to visit three farmer’s
field; Mr. Buawan, Mr. Kham and Mr. Boonswaeng. Mr. Buawan was happy with an
increase of income for strawberry production although in this season the yield was
reduced due to unusual weather and problems of pests and diseases. Mr. Kham’s
strawberry fields seemed to have less plant disease compared to those of Mr. Buawan
but malformation of strawberry fruits was common through his fields. His strawberry
field has also been expanded due to an increase demand of consumer thus an increase
of his income. Mr. Boonswaeng has also expanded his strawberry field because of an
increasing demand of the tourists who came to visit his farm. He has also been
developing his farmland to be a tourist place with local food restaurant. However, his
strawberry field also have some problems with malformation of fruits and anthracnose
on leaves.

From farmers’ field visits, CMU research team realized that postharvest
handling and packaging technologies are necessary for selling agricultural products to
a wholesale market and to promote farmer-entrepreneurship. These technologies are
also needed to build the capacity of farmers to meet the burgeoning demand for
organic strawberry. However, in the farmers’ fields there were unmarketable
strawberry fruits that does not meet size, shape (e. g. malformation) or appearance
criteria but perfectly edible therefore the topic on strawberry processing was also
included in the 3" workshop to enable farmers to gain more profit. The third
workshop entitles “Appropriate Post-harvest and Packaging Technology for
Strawberry” was held within the strawberry season, from February 25 — March 1,
2019. The contents of the workshop included; postharvest technology for strawberry,
using Quick Response (QR) code for strawberry marketing, packaging technology for
strawberry, demonstration and practice of strawberry processing (juice, jam and jelly),
visit to processing house, Royal Project Foundation and visit to farmers’ fields. The
participants visited to Magic farm which grown strawberry both in screenhouse and
open field. The variety of strawberry is from Hungary. The owner of the farm also
made strawberry jam and juice which was a good example of farmer entrepreneur. The
participants also visited to organic strawberry fields at Akara Keree Resort in
Samoeng District, Chiang Mai. All participants were impressed by the taste of fully
ripe organic strawberry fruits. They were all agreed that organic strawberry was
sweeter, had better flavor than the conventional ones. The third follow up activity was
performed just after strawberry season, May 12-15, 2019. During this time, although
it’s the end of strawberry harvest season however there were some fresh fruits left in
the experimental field that UARC researcher could collected to make jam and
concentrated juice. After tasting the processed strawberry, CMU team considered
them as good and delicious products. The CMU team appreciated continuing efforts
UARC researches put into the production of high-quality compost. They have
managed to produce the compost successfully, scale up the production and has set up a
building for composting. In addition, CMU team went to visit Mr. Boonswaeng’s farm
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to evaluate his processing products which included strawberry jam, juices and some
other creative products such as mixed berry juice. He plans to bring all these products
into several market channels. Assoc. Prof. Dr. Niramon Utamaang, an expert in
strawberry processing, highly appreciated his processing products and creative ideas.
During the 3" follow up activity, a roundtable discussion on overall outcome
of the three workshops, was made among UARC researchers and CMU team. We
agreed that the trainings improved UARC researchers’ knowledge, ability and
fundamental skills needed to promote the whole supply chain of organic strawberry
production. In addition, composting techniques has already transferred to some
farmers thus considered as a beginning of technology implementation. Since UARC is
not ready to produce disease-free mother plant from tissue culture technique.
Therefore, at present, all the strawberry seedlings in Luang Prabang are still producing
from the >10th runner generation of infected propagated mother plants. Soil quality is
the fundamental foundation of successful organic strawberry production. For this
reason, CMU team suggested the continuous use of compost and rotation of
leguminous crop because soil quality improvement takes time to bring all the soil
properties to be suitable for organic crop production. In view of short duration for
technical practices in the workshops, UARC researchers still needed more time for
practicing by themselves to consolidate their skills so that they can be more confident
to transfer all technologies gained to the farmers. The present project did not just
provide necessary trainings of organic strawberry production to UARC researchers but
also, at the same time, to Thai researchers, students, young smart farmers and farmers
to maximize the benefits of the project. In addition, one farmer from Lung Prabang,
Mr. Boonswaeng was accepted to participated in the 3@ workshop due to his creativity
as a farmer and entrepreneur. From the overall outcome of the project, there are
challenges and opportunities for enhancement of organic strawberry supply chain in
Luan Prabang under UARC responsibility. In addition, UARC also have the potential
to become a major hub to produce disease-free strawberry plantlet in Luan Prabang.
Furthermore, from farmers’ interview, CMU team realized that Luang Prabang’s
farmers especially Mr. Boonswaeng also perform entrepreneurial functions that
involve the transformation of knowledge gained from various sources into goods and
services. The strawberry farms of Mr. Boonswaeng and Mr. Kham open for tourists to
pick, teste and purchase fresh and processing products in season. To enhance the
successful implementation of organic strawberry supply chain in Luang Prabang,
CMU research team suggested further and continuing collaboration, as a second
phase, on “Empowerment and Promotion of Organic Strawberry Supply Chain in
Luang Prabang Loa PDR”. This future project should include the topics related to soil
nutrients management for organic strawberry production, selection strawberry
varieties suitable for local climate and disease-free strawberry mother plant
production. In the future, CMU research team suggested that Mr. Boonswaeng could
be responsible for producing a good quality strawberry runner and seedlings whenever
UARC is ready to provide disease-free strawberry mother plants, and then the disease-
free seedlings could be distributed to the farmers by Mr. Boonswaeng. In addition,
farmer's entrepreneurship with the concept of pick-your-own (PYQ) farm aiming at
encouraging customers to visit the farm, can be used as a new approach in supporting
organic strawberry supply chain. PYO farms are expected to reduce the cost of
agricultural production and marketing and to increase farmers’ income. This proposed



concept is highly possible because Luang Prabang strawberry fields are surrounded by
mountain views thus providing a beautiful landscape and nature with strawberry farm.
The present project has created academic cooperation which led to the
application of knowledge plus experience and transferring of modern technology thus
strengthening UARC researchers and farmers ability in improving organic strawberry
production. According to increasing demand of chemical-free strawberry, several
farmers in Luang Prabang has expanded their organic strawberry fields. This
phenomenon implied that farmers could see a possible tendency of organic farming
practice that led to higher economic return whereas the input cost is expected to
decrease. Besides technology and economics benefits, organic strawberry practice also
provides safe products to consumers thus better health of the community. The use of
compost certainly reduced slashes and burn practice by the farmers led to reduction of
air pollution. Furthermore, reduction of agro-chemicals uses in agricultural practice
reduced toxic substances to public waterways and environments. In conclusion,
organic strawberry farming benefits stakeholders of upstream, middle stream and
downstream with various positive to natural resources.
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Abstract

Strawberry is one of the most desired commodities in many tourist cities
including Luang Prabang city of Lao PDR. Strawberries are generally consumed fresh
thus a high risk to consumer health due to pesticide residues. Organic strawberries
could be an alternative production strategy for safe food. Under this collaborative
project, researchers from the Upland Agriculture Research Center (UARC), Luang
Prabang were trained on recent and advance technologies needed for appropriate
organic strawberry production. The trained UARC researchers are expected to transfer
their knowledge gained to farmers under UARC responsibility. Analysis of strawberry
production problem in Luang Prabang indicated that there were low soil quality,
unhealthy strawberry seedlings, disease-infected seedlings and inappropriate media
have been using for runner and seedling production. Three workshops were organized
and mainly operated in Chiang Mai University, Thailand. The technologies of the
workshops included 1) soil quality improvement 2) production of high-quality
disease-free mother plants and healthy seedlings 3) postharvest, packaging and
processing technologies for strawberry. After the training, UARC researchers gained
new knowledge in soil fertility improvement and high-quality compost production. In
addition, composting techniques has already been transferred to some farmers thus
considered as a beginning of technology implementation. The participants particularly
Laos researchers enjoyed learning tissue culture techniques and they are willing to
apply the techniques in UARC. However, at present, UARC is not ready to produce
disease-free mother plant from tissue culture technique since the techniques for
strawberry is quite sophisticated and need a lot of time practicing the techniques.
Therefore, at present, all the strawberry seedlings in Luang Prabang are still producing
from the >10th runner generation of propagated infected mother plants and resulted in
problems of plant diseases remain especially anthracnose. Soil quality is the
fundamental foundation of successful organic strawberry production therefore a
continuous compost application and crop rotation with legume(s) were recommended
to improve soil quality, nutrients status and to reduce pathogens. After gaining new
skills in strawberry processing from the workshop, UARC researchers were able to
produce strawberry jam and juice which were considered good and delicious products.
In view of short duration for technical practices in the workshops, UARC researchers
still needed more time for practicing by themselves to consolidate their skills so that
they can be more confident to transfer all technologies gained to the farmers. From
farmers’ interview, CMU team realized that Luang Prabang’s farmers especially Mr.
Boonswaeng also perform entrepreneurial functions that involve the transformation of
knowledge gained from various sources into goods and services. The strawberry
farms of Mr. Boonswaeng and Mr. Kham open for tourists to pick, teste and purchase
fresh and processing products in season. To enhance the successful implementation of
organic strawberry supply chain in Luang Prabang, CMU research team suggested
further and continuing collaboration, as a second phase, on “Empowerment and
Promotion of Organic Strawberry Supply Chain in Luang Prabang Loa PDR”. This
future project should include the topics related to soil nutrients management for
organic strawberry production, selection strawberry varieties suitable for local climate
and disease-free strawberry mother plant production. In addition, farmer's



entrepreneurship with the concept of pick-your-own (PYO) farm aiming at
encouraging customers to visit the farm, can be used as a new approach in supporting
organic strawberry supply chain. This proposed concept is highly possible because
Luang Prabang strawberry fields are surrounded by mountain views thus providing a
beautiful landscape and nature with strawberry farm.

The present project has created academic cooperation which led to the
application of knowledge plus experience and transferring of modern technology thus
strengthening UARC researchers and farmers ability in improving organic strawberry
production. According to increasing demand of chemical-free strawberry, several
farmers in Luang Prabang has expanded their organic strawberry fields. This
phenomenon implied that farmers could see a possible tendency of organic farming
practice that led to higher economic return whereas the input cost is expected to
decrease. Besides technology and economics benefits, organic strawberry practice also
provides safe products to consumers thus better health of the community. The use of
compost certainly reduced slashes and burn practice by the farmers led to reduction of
air pollution. Furthermore, reduction of agro-chemicals uses in agricultural practice
reduced toxic substances to public waterways and environments. In conclusion,
organic strawberry farming benefits stakeholders of upstream, middle stream and
downstream with various positive to natural resources.
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91neilad wag JRanssumadinnlufugs) mawﬂﬁmmaummmqmaaamawl@mm R
dodndudadeddgyiugiunazisunisinensuuudunid dunsednglufuazyieasig
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(Wang and Lin, 2002; Han et al., 2006; Venkatashwarlu, 2008; Wasi-Amiri et al., 2011)
felundndu Jufleanaenizgnaszduliiiidulnsduniotng lurasiazvinlidadlaeg
NSt SWUULKRULNL (Abu-Zahra and Tahboub, 2008)

AN MYBIAY Te5aufa AnugaNaLYTalvesAY Judadendniiugiuiisiiananan
yoafias (yield limiting factors) a1nwasuddenudn lundasfiifnfudeulnsunienionin
Mnnsiinensuaulnl nanafe Auuuuds Seihlimhdeehutuuiafundsiunn dowa
Tiduanseiivesiiinisadydulalid iewinfuudunddivesinduiules Fesafans
W3AUlATadIE LTI AANNSIFUIETIUAEINA LAy anATAIIInlunsSIinvesRy
aelfanniii uagornalnaiufulddesiazidedonisdwhaiesinvedlsadia a1n
n1sfnwlundasansediuess 54 wlas wudl dAuduiusigeauseninmuliueliy
guamsInansedlueds msusuupinunmAusmenslanaudunieing Aldarnminedndld
ARuUUas uavdavesiuanseiuesindanisifiuie silvanauuiuvesiunaziilugnis
funduld venandnisugniivaquiuieuugnansoiiuesd wsdwafdenunmsnaes
anseiluedd (Moots et al. 1988; Wing et al,,1995) usnanmenmvesiuiidenlnsuinyms
wadlmsindy maedveshufideninsutuiu Fesuds anudunsadavesiuannslidendl
AullaunareesInems nanfe Ysuusmemsvanuiigeiuliihiluiianisge
Tsnemsidu venaniaudunsavesiudsilianuduvsslenivenasauiei
ANAIBENNINIY 519 T IUANTUNU A A ARAMNA NV UARNTEILUBTT N ziika
Tnensstensrurumauunuodduiisnduseninsdinvesiio fudussdarmiifsatun
ABIN13519)81M1500980 50T UB 53N 1a150 N ¥ SAUUTIIN wasAuNINHaNER A
(Sys et al,, 1991; Stenberg, 1998) n1sUSULUABLIWARTITWUUINYATOUNSE Tnefinasld
{Jovsin Jonen wazdefivan lanavaslulufiudeunisugnitvetnaties 2-3 dUn1i azaeidiy
smomnsludy Wuundsemsvesdadidinuazgaunidluiu uazdsevinlimnudunsasa
Y99AU (pH) Winzaudneie pH vesiulssunm 6.0-6.5 Previnliaudulsslerivess
pnsiilégean wardumnyautuinssuiifuuselovivesydunidlufudning feunisld
Jafonmsnanduriduenanagtieiugauifvestiumamenin uasiaiiud Siluyautinig
%amwimaLﬁymmwa’1m/ia’l8'1/1N%aﬂﬂWﬂJaaauﬁq@Lﬁalﬂmﬂa’ﬁmﬁLﬂwﬂﬁﬂﬁuﬁum%ﬂ
fe egslsfini inwmsnsnrsiienuidlauazeamu esannsiunAuiidenlnsuainnis
T¥ansadinuasunenuiutudesedeszseznainsujiiuuudunidideidemenaunis
roufinunmueshuagnduingarumazaudnedmils msldtatenanandunianldan
Yanhunaseldifiogudaluriniy (Yandunidimdeisanmaifuies uazyadad) sauriansld
ussnumssanneluaseuaia Hreliinunsnsussndadununisadn ueuduiusanegly
asauataliaty dreliinunsnsuasguruiiquaniidty wasanasivgduandew ey
#sumssturuiigunmiuds fsiiugnsiissuunniiauysel ansofufduiusiuaunid
Adulszlonilffuazanvatongy Wy sensvagansluneslsm (arbuscular mycorrhizal
fungi: AMF) Lagiuafiisedasunisiayiulneesiiy (plant growth promoting bacteria:
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dinniswdnveana wasfinainududuvesiaauazuoulnles iy vesansofivess
(Hréelova et al., 1990; Borkowska, 2002; Castellanos-Morales et al., 2010) 39¥ I LaKa
ansouesififiaunings uonand nsAnwdana gl aunsadenqdunisimanzay
fufimditeluugnideluniasld andadenimaniiiuanadl wdniluganudduesiu
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LAZNANNAN ANULTULES BATTIWIANTIATULAS TNANTENUABNITNADN YUIANEA USUI
LATAMNINHANER nnsianseiivestidunaldidlemun dutlasoundeudinginun
m‘mmuawsaiuLwaJﬂvamiuﬂWiUWamiaaLuaiiwmmwiumﬁmﬂaﬂiuﬂiummmmau Daukgl
azﬂgnuuwwqmmm muumﬂwuﬁqammwaiimLﬂu{]a%mﬂqﬂ,umimmmmamam (yield
determining factor) lgndaulunirdadunisuen nisdndenaleiugansadiuess
ansausumdivanmuindeuvesiiuiugnudazuvs nglidusednsamunananiia i
ANUATUNIUGBLSA FHNaNe ANULUNYRINERA nelanizeg1aBansAnasIRusimaneiu
nsUgnanselivessuuudunid Inslidesiamdend uaraisiediindndngity
I3 e a a6 & A % ~
n1sUgnansediuessuuudunsd lneanisuuiiungdulssmainfouieiiaiig
v & " a a o A g Y o a & e o Y I3 e A
Pmedusgneds Wesanldlywailuduniiinuesansadiuass vinlvanseiuassininy
soulmnulsanazuuas Jeiiedndudadeivinlvinanananas (vield reducing factor) 410
9971 19AU09ARTRLUBDIINNATUAINITOAS19ANULEAL YL ABn KA TU warawIninny
suussiviliduaeasls lsavasidulvgiinduileiiioaivgeguin fivdouuasolsa uaz
J2duuIndeuiaesen1sRUIaIlsANY Mewnll N15IANITAY ANINLINABY LaziINYLes
Tiwmunzauazdeliansaiuassinussulmuazidsssanisidulsatiosas n1sann1sauli
Na A W ~ A P Yo ada a a A fa P a |
TBuvseinguisanaiiioliluomsddddaluiu lnsanizadunidhusasldwousiu 9ae
muuisargvaslsafigld nalnniseivpuiliiaduain n1sgdun3didudselevii
v A & X a &1 ~ | | X A a A aAa v a ° %
i JudeujUndsiolsaiia wnawgi01msiasiuiusiiusousNienang wanideilv
fyasrgiidunuieamelsaiivla (induced systemic resistance: ISR) N13talag N
seaudunseingludu lnensldiivaguaiu Jedunid wasdendn ssviesnudaddinlufu
= ¢ v A o & A A ~ & & a Y
Wudselovlmarlld wenaind n1sugnivdulasianisivieds vyuildsuaduiy



ansoiuesiifutladedrdnlunisugnansefivesTuvudunid nsugnilvnyuiisudisan
dngity uazTvfirlundasign Wuaugauauysalliau vilvfuillasaiauagsiuge an
Msvednaimaneveiu wagdwilimsdamsiluasitusnde (Seigies et al., 2006)

Faununsnslusunoazis Wesdny uazluidemarmszuns faulanisugn
ansefiuesidunid Mmasdisuinundudenin arunsenindiuguamlunguinunans
uanani AHaansoiueiidunidan giniiansefivesTuvuunulue Ussuas 2-3 wi
fausfinunsnsvateay azsitudszaunisainnsugniivindasnansie ilennsuilaely
aisauLazn s mingluguyy nMsndnanseliuessdunidluganaed Swinesdninug
wazwalulaglunisdnnisiu wazanmadouivnzay eaglvidnsuananseiiuess
Sun3dndedu inumsnsfisluunliuezdsudunisudninuasdunidsndudesiidoyauas
waluladfmnzauildinanuanuideiduiiugiu wu neudadenisudn weluladnis
HARAUNAY ALLLIAEN1INERARTEIUETT AUNUNITNER LAZAITIANITATIUNITARAIA NS
devondeyauszmealuladfunganfiunanmanuideduiugiud ldfisausarannsatdae
diueadaulidnGn wazgeavnssuvesansefiuesidunisuinty uddiausnduay
UsrAndnmvesszuuialdguniulaesiudndae uenaini msussandldmaluladfiviuads
LAENIRRININAIABUNITANNTOYIYUTUUTINANNINVBIAATOIUBTIUALANRAU UNITHER
dlelafnufinanaldgnifuutuin udrdmaliiuiinmaransoivesiduridannsadiuiu
I¢ognamnine Faduundsneldfindnundmilsoanuasnsuagiiiisadesiassuu anua
nsfne Fiudn Vssduduguamdumguandnlunisdndulateamsdunid uay
andnuaiugunmilanuddisuriinislissamdudalurneiddadngzuiunis
Andula (Aygen, 2013) 91ANaN1TIATIZINITAAIATY TanTalTiessy Ussmalng wansli
Fiudn awdissnisanseiiueiiasnasiivldiiudu msefuilaadaunsevingiu
auam uana1nd fuilaadeidsisqmunmauanlui anuvaends wazsasifves
ansefiuest nanmsinneidl dfusuidenavemanfianusavenslddnluounan uas
mmduduidesiamriemdofiuiy dmiuinunsnstagiu wazinunsnsiisidneninly
N13HAnansaTluesIounId ludneasidla Wedval way lullewatamszuns ald. a1
lagan1zn1sANYIEmaRnIY N1TAMLY wagEsuas1alsedninin vesseuunily
UMUVBININENENTRILUBSIBUYSY
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mMsausruUaldgUnuYeInsnanansoilueds denufanisdnnislaiafind
(logistics) viaszuunsdnns msdsdudrainundsgadiiinvesingiv auiqauilnatu 3
unuwlunsadsanuldidieulunsussiululangsiaagiuduegtenn fefifteanunso
poUAUDIMNABINTYBINAlFaEsTInEITUTEAVEA ™ wazUsAvSHanLTignAFess
wagUszndnsunuliuiniign dniurldgunurewaansediuesian AUgnuuuinyns
wrulmailudentododlnldu Jsznoudae inensnsfugn siediaunats uidnauda
fusznounsulssansediesilndundsiiuiiugn uaslsanuudssanseduess inunansy
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nand wazdulngugnansedivassiugnsesoniu 80 (Mune wazllin, 2555) INWATNT
dllng) endeuszaunisalvesmuedlumsndniva nsUgn uaznnfiuifetansediueds o
dutiosildsunsevsunnidminiiduaiuninnuns uazauinisFousluiud vnisiu
HANAANBAIAUNANILYINITANLENNTAANTOTUDTILRY kadTarudiludimatndanin
Bl uazdesialuduisniudids evudwiolignidatemaiiiingamne Tluvaeng
naansoiuosTasdvumdnasilinmusnaananas Tudsinaanazgmirlusiminedle
wUsguilu wenansedess hidanseluess uavansolueitouwnis dudu Quune wag
130, 2555; Netpanya, 2013) druniswanfisdunsslulsemalnesulussozusniidmaned
paarnsUsEina desndlefuilnalulssmanseniindsdymannmuasAanndeunntu 39
iindanafivdunid omnsquain uazemnsvaesnde Widnansiesduuiniu lasi
Uanemsasndsnaivdunidludagiudnazduguesingiin uasiudmieomisaunin
wdnfuaidunidarulnaifuauduguilildiunisussy wu 91 waldl wasdnan
Hudu drundndusiuussudunisisminegliguilnaduitesnnmaendonafindunisi
Hutngiuiitiosann lifismelunsdddiflssrussuuaglifinnusedes uenanigiudn
Audvowinslstinainagie TngRudunidandsumalnouaziiluussuiiussmavoaanios
dieliulalunanmduduusgy wazanandind dnsuiildgunuvesnsudniivuuy
inunsduvdduieldinduhdsgunumaden dadundt Wudeiesdiuinnnd uazdainly
Audnuazgfuilng danudenlednddasusnnidlensSoudisuiumalsgumuvesnisnan
fwwuunuasuaulng (Kottila et al, 2006) ludiuvesiilgguniuvesnisuanansoiiuess
wuuBunds ludaniadedusdu Flaifsuuuuitaauuazduszuy iosarnniswdn
ansoivefiuuudunidusamealneiu S5 uunensnsfugniesunnisiinananlaifismour
anudesnsvesiuilna Tnefidnlngnumsnsiind e liuslaeiiundouuvasan vise
Indemuesadinesuesuilnalasnss uenanifdfuszneunsutssemmsUaonsssedos
fidstonaansoiivastanluuusgulnemss lunszurunsndnanseiueiuuudundsdlis
N3Y05UNINTFIUNYATBUNISTeenadleunandslinandntes wazlidudulunnsds
Fmhelunanszduuuiideanislususesnassiu egnslsimulunmssdeivdunidviindu 7
fnnsudsludTmamn wu 41 uagitedn Judu szueafiuszuuviildgumuiidaunia
fhegsmesvidldgunuvesmananiwuuBuriaiu (idusuivanend Téun inuasnss
Ugnim (Fuih) inFetneasdnsinunsduniduazdedu (Foulosiurh uaznansh) vedeu
na1s (na1eun) wagguslan (Ua1e11) (Kerdsriseam and Suwanmaneepong, 2015)
uenani fuilnaviesieoratedn viondndusiuuszuaindn annguinuninslaense
idlesnnnguiugnindunidinesilssdyumuduvesmuies uazuranguynisuussuinleg
nauwsit WJusiu
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M13N3EA081UN wazddevimiiBanagnsdniunianuningsy gesdnsniaigdiuriosiy
Fefunielfunuil gudifenisinunsfigs (Upland Agriculture Research Center: UARC)
aglanismivguavesaniduidenisinunsuazUalduney@ (National Agriculture and
Forestry Research Institute: NAFRI) 39la5URAYaUNIIT8 AU LagduaSunISHandia
iswgha Taufeirdunis vuituiigs voadiomananszuns alu. any 1wy fivdn waldl was
nunl Wiy egrelsAnuluraesdiBudunaud nefsueadiuin Saranisufoaaly
msinwns Lifinsifiuyac Ussansaimmanisnannen waginwnsndalifuiuiunnsgiu
seiuana fuinwnsnsmsiinisnunduiuiionsudauazniseain weliddmanaiia
waAgsdmIuRandusivowmy uenanfinuasninsinisfiugadindans dWoiduiilsuas
swldvesaiadounuies frewmaiinig NAFRI Feldilsunsunainuais Wesnsziu
aruansavendminfinasgdudesiureudelfaunsndenenssdnuiliinunansld
ogaliuszAVEnIN Wy Mevhauddedeiui uaznisdreusideufoinns ufuuiuned
Tnglfunadsyuainnatounadduniswmuidminfiniadg 19y Food and Agriculture
Organization of the United Nations (FAO) k&g Japan International Cooperation Agency
UICA) Wusu 1nuleuisveaniasy wasuuamnsuidgmbiinuasns UARC laandiunis
ALLNUENSAIARTUa NAFRI na1nfoyjaiulufinsidenuuuduly (adaptive research)
diolilddndonnamaia dolausiuy uaznadns eatuayunisinuas Uil uaznns
fuUsvan muanstmungrsaanivesuleuiswazununlviaonadesiuulouisves
$3uU1a (Ministry of Agriculture and Forestry, 2016) miﬁﬁLﬁuawuﬂwaié’qwﬁﬂﬂam§5ﬁuaa
Sowaamszuns Ao maseiamvhdddgunuresmandaiivdndunie swsanseliuess
Juvi3dine iloneuaussianufoIn1syes famians 15ausy fsesunaminvieadion uas
Hogendeiigusiluiios msmainmanss (direct marketing) vawanamnunsliiuguslna
Hunagmsitiluvennumsnsiluiiuiias uasfisugy lumssmnesandnanninunsusl
Taeil inwmsnssegessinimandnannulasndmiheimainuedmdniudios de mannnes
(Phou Sii market) lutadnila sffiiefsoges 1vesdm winauandamians Tsausy
wndelutiinasnn lurnefinuesnsselvg wesinwnsnsmedesiiegluamseunondos A3
nantiosduvesiiosnazyinisdeisnieluguyy n3eszninsyuvuoginiy
(Helvetas/Department of Agriculture, 2008) @3UN15NMUBNANENIINNEATDUNTE 3N
Jusaelugueu lnsfimantnsnunmedguesimia lnsusunndnssuuazUlsl viaranseuns
Iedaaduliiinanafivindunid Tnedeliinanitoindunds yaidriuans dstfuilananla
dinandududiiu widmiuansofivesadunidiu fusunanandntes nandnaulg)
Sheun fuilna uazdnvieadien Aindumsudesundmanios drunanadsoon dmsy
fitn walsl Ao fivesiinanuuuduriddu dudunduitimunedlaiftn esanms
nandsiluunudion dununsvudsiigs vindssiuisainuazainlunsussy viedaiiv
WAnSuTTivzan Puteiiansduaiiliensyduinasgunuesdunisiduana an
mudesNsoIsUaenfevestuslansiunainnisvieaisatanany mae UARC Iduaaiiuin
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anseliuessdunid Aladiausiuiiedu dnidean ausinunsmans uninedededln
dawaTuassdnonminuivesinitevesrudouludnaiulfinuans ngldsunisaduayu
NUNTAMTIUNUN FINNUNBMUETIUALUANTIY (@07,

yAaNg waztindde vespmuinunsmans uninedeidudual wy.) laanlunuidy
uwazauuInsiiiadsslovidundenu Tnglaniznianunsuiegssoiiles Tngldddads
Awandon Usudgananuasliaonadestunisdanisiu uazdh suieinisldveamdonis
nsinwastinAnusslovigean aneldddesiaivesaazs fisjsginunsviuasis (go for smart
agriculture) Ineinagns Tunsafuayulazduindou nsidefjautiuszuy insnsiiuarte
9115 NINTU (functional food) miﬂgjﬁﬁmqmimwmﬁﬁ (good agricultural practice:
GAP) inuAsBUNISUainuATUAeAfY J3RanYAs Msusntuazdanisiainden Tau
wisnghawaifios (afgn, 2560) dmsuansefivesiiu dnidevesnmzinvaseans e,
(111390 1) Tesdrnug wazmaluladiidutlogtu wagviualis lddaunannuidodedn
iAdeluiuiinunsns smfisUszaunsallumsiineusiinunans fMunuasdunde inuns
fafu lenseydnviuuardsndon Fasamds ssdmmdim maluladnsdanisannugan
auysalvosAuegsdadu nsuandedunidtaniw nswdaTanmnzaanIngs n1sHARdY
whiugansefiuesivaonlsnfemaiianianzdendodo msUsduiusesundmaniiv 7
fn5U A5 WA (good agricultural practice: GAP) LazaNAT§1ULNYATIUNTS
wmalulagndensifiuien sauvanisldsiaaens (quick response code: QR code) Lite
nsnandniufissainens neldlasansadl Gnide we. Whinesdauifanandeneni
nsfineusudsfuRnisliudtndeves UARC uenanid milasanise daldilaivennsid
mdeany naluladussgdasidviunisnain InAuyIMNITILALRAIMNTIY
\nwss uvninendousld uaz Inensfiiarandenaiiu welianisulsglansesivess an
AMEOAAIMNTTUNEAT UY. UI18N0ABIAAINIITLATNTTBY8s UARC 806 9100
padmuiildevenliuiindderes UARC duasfiuldiniugnesdemnuiinsounqunaen
ysltguniuresansefiueidunds (Fu nanni wagdateu) egslsfinuiiieliinide
284 UARC a1u1saunesdaauifinanluatenealviinunsnsedafivsz@nsainuay
UsgAvidna mstanusamieluszesdl 2 fumnauaiunnuduuduagnsduaiamiale
gUMuvesansoiiuessdunidlunatwszuns deasviligud UARC anansadanisseuuving
Tggunureansuanansoiivesidunidldesnadiudely Tnenissuiunuvediassmsai
Ldiigauatiunuminlidnidelne uazdnideanianulnddeainauniuudy dadununly
NstEsuaseANANTUsSuRsEnIaUsTmAlng wazansisusgusesulaeuseyivuann
Ioluegemdneie



12

L@NE1591994 (References)

A wesUyayn way 93 w3gla. 2555, mstiiudngnmuidleguniuvesansoiueian
Tudmiawedyd. MsUssgadvnmsienuimnssugnamnig Usednl wa. 2555.
17-19 A@1AN 2555 W87 LNYTY3. 1932-1937.

alg1 Insnsal. 2560. ENTANANTNITUTVNITNU AMLINYATANENS 2560-2563. 26 M.

Abu-Zahra, T.R. and A.A. Tahboub, 2008. Strawberry (Fragaria x Anansa Dutch.) growth,
flowering and yielding as affected by different organic matter sources. Intern. J.
Of Botany, 4 (4): 481-485.

Aygen, F.G. 2012. Attitudes and behaviour of Turkish consumers with respect to
organic foods. Int. J. Bus. Soc. Sci. 3: 262-273.

Borkowska, B. 2002. Growth and photosynthetic activity of micropropagated
strawberry plants inoculated with endomycorrhizal fungi (AMF) and growing
under drought stress. Acta Physiol. Plant. 24, 365-370. doi: 10.1007/s11738-
002-0031-7

Brady, N.C. and R.R. Weil 2002. The nature and properties of soils, 13th ed. Prentice
Hall, Upper Saddle River, New Jersey pp. 498-499.

Castellanos-Morales, V., J. Villegas, S. Wendelin, H. Vierheilig, R. Ederc and R. Cardenas-
Navarroa. 2010. Root colonisation by the arbuscular mycorrhizal fungus
Glomus intraradices alters the quality of strawberry fruits (Fragaria x ananassa
Duch.) at different nitrogen levels. J. Sci. Food Agric. 90, 1774-1782. doi:
10.1002/jsfa.3998

Chandrucka S., N. Tantranont and M. Suwan 2015. Green management model for eco-

farm in Thailand. Universal Journal of Management 3(8): 309-317.

George A.P. and U. Boonprakob 2005. Production technologies for low-chill temperate
fruits. Reports from the Second International Workshop, 19-23 April 2004, Chiang
Mai, Thailand. Production technologies for low-chill temperate fruits edited by

Alan P. George and Unaroj Boonprakob ACIAR Technical Reports No. 61.

Ghabbour S.., ZH. Zidan, Hassan M. Sobhy, W.ZA. Mikhail and M.T. Selim. 2012.
Monitoring of pesticide residues in strawberry and soil from different farming

systems in Egypt American-Eurasian J. Agric. Environ. Sci., 12 (2): 177-187.

Gomiero T. 2016. Soil degradation, land scarcity and food security: Reviewing a
complex challenge. sustainability 8: 281; doi:10.3390/s5u8030281.



13

Han, H., S. Supanjani and K.D. Lee .2006. Effect of co-inoculation with phosphate and
potassium solubilising bacteria on mineral uptake and growth of pepper and
cucumber. Plant soil Envi. 52(3): 6-130.

Helvetas/Department of Agriculture. 2008. Organic Vegetable and Fruit in Luang
Prabang Province, Lao PDR. 14 p.

Hrselova, H., M. Gryndler and V. Vancura 1990. Influence of inoculation with VA
mycorrhizal fungus Glomus sp. on growth of strawberries and runner
formation. Agric. Ecosyst. Environ. 29, 193-197. doi: 10.1016/0167-
8809(90)90276.

Ibitoye, O.0., N.M. Nawi, N.H. Kamarulzaman, and N. Man. 2014. Consumers’
awareness towards organic rice in Malaysia International Food Research Journal
21(5): 1711-1718.

Kerdsriseam, C. and S. Suwanmaneepong. 2015. Organic Agricultural Producer
Strategies in Supply Chain of Sustainable Agriculture Network, Chachoengsao
Province, Thailand. Journal of Agricultural Technology. 11(8): 1731-1742.

Kottila M.R., A. Maijala and P. Ronni. 2006. The Organic Food Supply Chain in Relation
to Information Management and The Interaction Between Actors. Available on
the www. orgprints.org/5952/1/Kottila.pdf.

Ministry of Agriculture and Forestry. 2016. Lao PDR National Agro-biodiversity
Programme and Action Plan Il (2015-2025). 105 p.

Moots, CK.,, C.D. Nickell, and L.E. Gray. 1988. Effects of soil compaction on the
incidence of Phytophthora megasperma f. sp. glycinea in soybean. Plant Dis.
72:896-900.

Nesa, A., J.K Henriksen, G.L. Serikstad and A. Stensvanda. 2017. Cultivars and
cultivation systems for organic strawberry production in Norway. Acta
Agriculturae Scandinavica, section B-Soil and Plant Science 67(6): 485-491.

Netpanya, J. 2013. Increasing potential of logistics and supply chain for fresh
strawberry in Chiang Mai Province. Master’s Thesis, Department of Industrial

Engineering, Faculty of Engineering, Chiang Mai University.

Pipattanawong, N. 2015. Strawberry production and the Royal Project Foundation,

Thailand. Journal of Developments in Sustainable Agriculture 10: 15-18.

Rieger, M. 2005. Strawberry. In: Rieger M. (eds). Introduction to Fruit Crops. New York:
Haworth Food & Agricultural Products Press, p. 383-392.



14

Reganold, J.P., P.K. Andrews, J.R. Reeve, L. Carpenter-Boggs and C.W. Schadt. 2010.
Fruit and soil quality of organic and conventional Strawberry. Agroecosystems.
PLoS ONE 5(9): e12346. doi:10.1371/journal.pone.0012346

Suntikul, W. 2011. Linkages between heritage policy, tourism and business. ICOMOS
17th  General Assembly, 2011-11-27/2011-12-02, Paris. Available from:

http://openarchive.icomos.org/1350/, last accessed on December, 2019.

Seigies, AT., M.P. Pritts and M.J. Kelly. 2006. Cover crop rotations alter soil
microbiology and reduce replant disorders in strawberry. HortScience 41:1303-
1308.

Stenberg, B. 1998. Soil attributes as predictors of crop production under standardized
conditions. Biol. Fert. Soils, 27, 104-112.

Sys, C., E. Van Ranst and J. Debaveye. 1991. Land evaluation. Part 1. Principles in land
evaluation and crop production calculations. General Administration for

Development Cooperation, Agricultural Publication 7, Brussels, Belgium.

Venkatashwarlu, B. 2008. Role of bio-fertilizers in organic farming: Organic farming in

rain fed agriculture: Central institute for dry land agriculture, Hyderabad, 85-95.

Wang, S.Y. and H.S. Lin. 2002. Composts as soil supplement enhanced plant growth
and fruit quality of strawberry. J. of P. Nutr., 25 (10): 2243- 2259.

Wasi-Amiri, A., V. NacheGowde, S. Shymmlama and P. Vinya Kumar. 2011. Influence of
bio-inoculants on nursery establishment of strawberry 'Sujatha'. Acta Hort. 890:
155-160.

Wing, K.B., M.P. Pritts and W.F. Wilcox. 1995. Biotic, edaphic and cultural factors

associated with strawberry black root rot in New York. HortScience 30:86-90.



15

UNA 3
A5N15AL U

3.1 NTAUAMUAANITAEUIIU (Conceptual Framework)

quﬁ%ﬁﬁm’lilﬂwmiﬁq& MAINIZUN (Upland Agriculture Research Center: UARC)
Sloaarwazus auy. am Inseduliinumsnsluiiuiiugnansefivefiuntuiileneuaues
sornudasnmsvilnaanseivesiluiuiidomamssunsiifintussaeiios wasifiowiiy
elaliuniinunsns Inenie UARC Tulsuivaennaediuniasy lnglanauwnulinuasnsdgn
ansofivesdluuuinsiiduiinsduiwandon edrslsfniy luidesdunis UARC §
wnenuAnfiazatuayuliinideves UARC iiuyuesdainuiuagyssaunisaliunisadn
ansedlesidunidvesmuediiduudenion eflazannsadenenisnisliinuasnsliegnadl
Uszansnm Taenielilasensdd 9038 uninerdeidedl @e.) Suinsoulunisiam
1NI98v89 UARC

finide wv. Tesdrnuidumsudniivduysd Alddean s9u5m MnranuIden

og1sdiaiiles quanmsaimunliesdnuiivdsudumaluladiviuaty ieansalilunis
ALlunsnanansadessdunidivtuseansanle lnediutnidy v, dnseumnudnlunis
e melilasanstl e

N153A512%Un7 (Problems Analysis)

1) meszidymidegudrlunisuanansefluess Aaud UARC uazuuas
NYAINT TULDIMAINTTU ABUNITANTNUIATINGY WU BeAAUskaY
maluladfiaisiiiadnlunnide UARC sefumiiugauauysaivesiuy
MIUSuUTeAY wazTanmnzndnansediuess (Judu

2) mwneidgyiiieites lunsudn wazvnassgnanseiiue3dunid ves
N33y UARC Tuseninanisanfiuaulasenis wu watanisuanledunsdlyg
aunmuazmsuAladgmiiintu uasnandandiansedvesiuaealse s

n500nUUYlATINIT (Project Design)

1) yhnseeanuuy nseusdsufiing vuftugruvesdamildvnisinge
wawtiteliinids UARC fosdmnuifinsounay nsnananesiiuess naonsiasld
gunmudesdu Thun nsususmmn iy N1INARAULINUS AN NG IAAY
néfiudausa alulad ndamaiiuie vssedut uay msudssuanseiiveds

2) yhmshaauna Tagldnunulifidundniseusuluusasads eaiunse
ATzl vetndes guassa Tunmsuildnalulad wagarunsaunly/wugin
maudlatlgmiinduld sauisldoonuuulinisfnmunaeglurasimangaly
wiazsruzvesanalgnanseiiuess
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a

N30 %1319114)A59775 (Project Management)

1) dudumsdafineusdsufifinig awdlsoonuuuld Taginensdaulng
03 w9, uenand dWelwfidrevsy Tiflesdnrmifivarnvatsangiu i
931 malasanism Iddnsnaus 1Bynuasnsieu iuaniUdeuauiunis
HAnanselluesIdunsd warliidnausulalnunisluiirufng adaanuning
fugnanesiluesiduvidime

2) uenan ¥nid8a1n UARC Mifluypainsudniimislaseniss Sillmaneenssdy
AUAINITAUNTAUITE VUM ERUNIUVBINITHENAN TR ILUB ST BUNTEUAT
yalasanisy delduszanduiug Wifaulavily Whdhsmmsiineusudae il
el \AnUselomigagn udvianis au. a1 uay Usanalne

3) malAsins weaiuin finuasnIvalmszuns vseinanansedlueIsurid
wagvhmihfidutaneasns uazduszneums fududsslidnsafineuss ogns
ffor 1 afa el dufunneasns wazauisadeusefutndde UARC 7
vihesRAuInNsineusuluinenendununsnsiasely

NnnseumNARNIsAiunulasanse fnandieiu Jadumsduditesdaiug/
Usgaunsal flnauas/vie Selsiauysal uatnids UARC sumsnananseiiuesisunss
Tngidunsounuindiidetungnisujosauds azanunsadfindamiuaiunsaves dnide
UARC lunisldmaluladfidutlaguuasiiuate emuivasldguniuvesnisndn
ansoiueisduvsdlulawaianssunaliegadiussdnsam

3.2 3n13auiiugu (Methods)
3.2.1 msangnenuaznadaunalulad (Technology transfer and verification)
N150UsTU TR Walsnalvwigildiuladiwde (stakeholders) Tunisudn
ansoiluesTdunidlfuaniuaou welulad armduazysraunsaldeiunaziu w@3uay
Wlalupnudsduvesszuuinunsdunid uaglnoamziiosniuatuayunisimuives
aldguniuvesansadiueTBunsy

Aanssulasdunisnelalasanisilown
1) NM59UsUIUHTANT 1AeIfu nsudadedunsddinin (bio-organic fertilizer)

= [ [ =

AMAMEs dmSunisusuugnan iy dslddatuil Smiadedud Weldaiud uaz
Anousudmiingg tnide tnsmans dnideu wag dndnw

2) fufiunisdntandmiunsiisugnuazinzidssiundidunis dwiunisuan
Fuseuanseiiuess ieltlunsande uasiineusuiBsUfifng

3) fflumswaniagugndmsunmsuanansefivesilulsadou Wieldlunisansauas

Hnousudelunnis
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4) N130UTUBIUHUANS Reiu NMsHEndund1ansodluasslaonlsn wasn1snan
'3 A NeVve £ A o v oA Y] Y] = Y] v o
anTeIlueiiaunsd ladndun Jaminladua wielvaiud uag Hnsusuidmiinvessy
UNI98 LNBATAT UNLSEU LAY UNAN®W LNEINU STUUNISHARANTDILUDIIDUNIE
5) NM50UsHAUATRNS v welulagndinsiiuien wezussiamiimunzay
uvametiansuusilansedivess welulaunsgiuaina

3.2.2 N1599NLUULAEN1TUSUTEUUNITHANAR TR IURTIdUNTd Iimunsay
(Design and optimization of organic strawberries production system)

n1DRNUUUTTUUNMSHARARTe TluasTBunISldduiunndudunen Tnsdoudy
duflunsdalineusundal juanig ielvifidreusy IWesdanuiuimuissuunisuan
ansefiuesidunidiu fuinide wy. Sn1sleseitymnisndeansefiuess ugudide
mamwmﬁqa na1INTzUN (Upland Agriculture Research Center: UARC) warludiud
NRIns Woswalmszune Werunesnuuunisfinevsdeswiu udivnisdnousy
BeUfoanisadedt 1 udnisdaiineusuudafinisfinaunanded 1 iethdyw waz/mde
audnduluiifeiinisiioud moonuuuniseusudsfoRinimsed 2 wae wudeaty
wdsdeiineusuudiinsiamunandd 2 ud Aoy waz/v3e Anududuluiide
fiennsFous weenuuy MIsusBioinnsadsd 3 andeya asdand uaskaainnis
Fuduruimuarediasinig awrsndlulflunisesnuu szuunimdnansefiuess
SuvddfnzauuasiivssAninmdiniu msdgnanseiivesidunis luftufivaranszung
auy. a1 16 Taseantein ssuuiildeanuuy wasimunanuaiildvedassnistdazaninsn
tluldlAnyselowd lumsudtlym wiuaisesdanuiuasussaumsalfiioidostunis
fan1sansefiuesidunid wdmdniuasiinmaseuszuvluasnuasng ieasld
annsnszydgniidinaiieg udninluuiuusuasiannssuuliauy soiddusely

3.3 aauiinndusuifudeya
(1) medivAansuasUgienans AusnuasAEns unIne1deided
(2) Audidey andn uagineusunsinuasuiiliiey AnnYAsMEaNS WInedededinl
(3) guditonmainunsiigs nanamszus (Upland Agriculture Research Center: UARC)
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3.4 fINTsULaTNaNAININLlASU

A5199 3.1 LEUAINTTULATHATIANAINAE LAY

i1

AANIIU (activities)

Na#iA1n31321A5U (outputs)

6 \auh 1

1) ¥nousBeUfoanis ey n1swan
Jodun3id¥anan (bio-organic fertilizer)
AMAINGS dmFunisUSuUgIRuAINAY 7
Jam¥adealng wWolvaiud uaz Hneusy
Wantilves¥gluiesiu ¥nide inunins
niseu uay Unfinw

2) fAnssufnauEa AunsHanledunid 7
AUEITENITNYATAGS 1AIINTEU (Upland
Agriculture Research Center: UARC)

1) fuimeusy annsandadedunid-tainn
AunNEsla

2) fidnsiuneusy anansawuinee warAIy
Uy Avndulunisdadanazdnnas
nsguaun1snandendn wazledunigiininluy
/iy veanuedld

3) Yyymsnumaiaieatu mssdalensinuas
Jodun3d 7 UARC arunsariunviiesauiu
waglmwmanndamlaluszninefanssy nng
fina saesuiueonuuUMIBUTIAT 2

6 \iaudl 2

1 aufluniswdnian dmiunisdredgn
LA IA I UNEIBUNSE dmTun1swan
fuspUAnTeIUBSS

2) anlluniswdndanugnainiunisuan
ansoiluessiulsasou

3) §an1sousIiBsUfiAnis tReafu nsudndy
nd1ansediweiivaonlsn wavn1suan
ansefiuesisunid datudl Yantadedlnal
Wielianwd wae Aneusy eIy sEUUNsHER
ansollueiTaunie

1) landndneidunuy Tagdwmiunisdreugn
WATINIZEEIUNANBUNTY

2) landndusiduwuy Jagdmunisdnedan
WAZINZRENAUNABUNTY

3) gidsmeusuanIandndunaansodiuess
AunNEsla

4) fiinsImoUsH ANnsaNmuTInYe LavAIw
F1uey Fsndulunsindaardanis nswan
ansallwessounila Tuaa1du/na5u v03
auodle
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Na#iA1n31321A5U (outputs)

oy a .
UN 1 wag | NANTIU (activities)
oy
un 2
6 oo | @ Aanssufamiuna arunisuanansediuess | 5) dgmsumeiadiunisndnanseiiuess
o) Fun3d NAudITen1sinunsiigs naremszu Bun3d 7 UARC annsathaunmisetiuiuuag
Trwumanndgmlaluszningfanssu ans
FANa S99 AUDDNLUUNITOUTUATIN 3
5) 99NKUUTEUUNITNANANTDIUDSIBUNTE | 6) szuuiimuizauilesiu d1m5unisndn
ansoiluasIdund
6 \Woun 3 | 1) ¥an1seusuiBeuianis Wendu malulad | 1) fidrsuniseusulasuanuiiumalulad

wdnsiiuiied weflnu §UATHId1eusy 1
Auddumaluladndenisiivifenves
ansoiveiiiviuay ednwiognisiiunaly
paeliienuiuiiagn uazinunssiununInwaly
wnzaundaAuien

2) AanssuANAIUKE suwalulagndenisiiu
e NFudiTomsinunsfias nasamssuns

3) AUATHNITTIUNGUNBATNT UaLBIUILAIY
dznanlHeIANTUTOLAYAINTILATDUI8NITHAR
Fudndunisludiinaiiiismeduaudonis
2939810 31U 19U 15Ime1Ua 15Uy way
ARMIAIS

nsdan1sndanisiiuiieivesansedluesin
Viualy

2) fiinfumseusuanunsauiuUTinsdnng
vdansiiuiies uazananudemeainnis
goudenaananseliuaiiatld

3) Yamnaumetian1sdnni1sudsnisiiuiien

I3 fala A a °
ANT0IUBSIBUNSS N1 UARC @1u15011un
n13esaudunazliuuInundeynilatu
TEWINAANTIU NSAAKE

4) '«j’ﬂu'guﬂzjmﬂwmmt.ﬁwﬁu auduanunis
FadanTetnoinuasnsiinnuudusannty
waglvilidngaingelunisdminendnnaly
UUVBINGY LLEWLﬂiﬂﬁﬁmmﬁ%@%’]ﬂﬁuéﬁ’ﬁ’]ﬂ
Tngylet
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3.5 WHUAANTTUVDILATINITUASAIWUANNS (Project Work Plan and Timetable)

A1519% 3.2 LEUNINTTUNADATLELIANNWLULATING

Aanssy

szazian (o)

1-3

4-6

7-9 10-12 | 13-15

16-18

1. 90U URNT Mandnledunsddanin aunings

2. gnfiunsudniagugnuag Janmnigna

A

v

3. 9ONLUUNITOUIUATIN 2

3. AnmunanisuandeBun3otinin Haudidenisinuynsia
NAWNIZUN ddd. an

4. TIIIUAIIUNTIVIITOU 6 1ADY

5. IN159UTTIURTANT Nefiu nsuEnfuna
ansolluesivaenlsn uazn1suanansailuessduvsy

6. 8ONLUUNITOUIUATIN 3

7. AANTSURAMIUNA AIUNISHANERTD I UBIIDUNSTE
ﬁ@uﬁ%’amimwmﬁg_jq NAWNIZUN ald. an

8. TIENIUANINAIINIITOU 12 tADU

9. MU UANMS waluladndinisiiuiien

10. daaSunssiunguinunsns lunadmszuns adyd. an

11. Aanssufnniuna sunalulagndsnisiiuies Taugide
NSINYASTEY MR INTEUN aud. an

12. 5189711398 UVaNY s8] (Final Report)
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3.6 nanAInInazldsuliadugansive
1. Wawan (Output)

1)

2)
3)
4)

Wantnvessgluvieddu inwnIns Uniseu Un3de ey dnAnwyl ag1etaesiy
15 au lasun1sindueg1ad Tunsld gansiaaeuduegede (soil test kit) vive
waz Nsuandedund

1y a + a a e
ﬂiJE)ﬂWiNaG]IJEJBUVIiEJ%’Jﬂ’]W

aMINAnTaRNIENa warTanugndmiuanseliueisaunsd

=

aIMeFanshazmAluladn1sNanansa s ounse

2. Waans (Outcome)

1)

2)

Wnthivessgluviosdu funnunsns wag Unide Nlasunsiindueg@aIuns
n15lY gansiadeuAued1941e (soil test kit) wag nsuandedunid
AUEIN0geluNTaENeneAnNITIlA luNUTN YA SNNUBITURAYOU

= D = = & A I3 s
finunsnsuazguan vensuaz/vse wWasuiuinisinuaslulgnanseiiuess
dunIdanniuy

3. wWansznu (Impact)

1

2)

Mafisturesnsnanansofluesidunis aunsniilug nisanasesnsduda
fuansrndndmgiivvesiauilnauasinunang fudulsanusadesiugunin ua
aruifuegfifvesausutiagtiuuazeuan suisuniesdauindendns
ANNIMYBIAY N1ElAN1IHERanTIlUasIBuUNIE Ae aulfniaall NI waz
Fanm azldunsusuusdliatulddonislatesund
visldgunuvesanseiiuesidunianlagnitamnuds sziuslomisgiagdlunns
Fuipdoussianisviouilen uavgiaviosdiu wu nmafunaanseiiuesiduridan
Tuvhdu way findwsududeudsaunsotondndasibunisly Dudu
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NANISALUUIUY

mnmsdniuiivgnansefieifveanumsnsluamidemarmszun fafuiuisuiisvey
KON @ué%’amimwmﬁqa na1INIz U (Upland Agriculture Research Center: UARC) (At 4.1)
WU auiuﬁuﬁﬂaﬂd’mlmﬂlﬂuﬁumﬁm LAy ABUT LY \nwnsnISaundeyaiiadiu sudu
AINRANANYTIVDIFY mmammwmwumwmmmLLa WgaNAIuN1sUTUUTIAY kagn1sInng
msﬂaﬂammLuaiaumﬂwmmmw uen NNy msmamuﬂmama'sL*ua'siui’]iuml,iaa Funa
liiaaysal wanseIn159195Me1s dlsauazuadnians (1mil 4.1) FaAnannsmzdund
Tngldauluiiud Alildumsusuusditianummnzan waeduameluladfuniswdauagiam
FanduvFdivnzandmivldidutaglunsandundranseiivess

1NMsUTEYN uazuanasuanuAniuiuinidoveaquds aguindnidevesguds &
Fosmsesdnng wazmaluladifiuiy funsufuuseiu masdadentlifinunings msnanuas
wendnansoliuess manAnansefiueiisunislidamnings uaznisdanismdsmaiuien fay
Tassmteifadithmnglunsiaun wanfiyuesdanuiuasmealuladnmandnanse fuos3dunid
vosimidvanilinntu uanfsmeifievludeneaginuasnsludiomaimszuisioly

e‘\’fl.lﬂl.lﬂﬂlﬂ ﬁn’l [2[1!1.1[]88

IUplaud Agriculture Research Center
+ [ (UAReC)

A 4.1 n) AUEITENMINEATNGY MAINTEUN B) TUUTT wazid i vesdinauneau
atuayunsIdy nieunseanansdanuminendeidedriionaudiden a) uay 9 ndanseliuess
YDUNYATNT
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4.1 nMmsaenaamaluladuasn1sinaiuna (Technology Transfer and Verification)

nsdrfinevsudsufoinanieldlasinsai iledevenmaluladiumsnanansoiiuess
TunAtnideveaqudidonisinensiigs narmszuns avd. a1n Taganiuiidniunisndn Ao
uvingrdedesival Tsunsunisfinevsy Shaniaussens n1efnUfdR waednisdididniaums
fAneusy TUFoRnu/gnu uenanuiiiineususe Tasusnainazfunseusuiiierauinidean
wamdlasanis, Sadalenalviinunsnsann druavsum sneasils Jminleddvsl waginunsns
sulnal (young farmers) imﬁyﬁL%’Mﬁwﬁmﬂwmm']umﬂ%’giuﬁuﬁé%ﬂaamﬁq wasfiuilnddes Al
anualaifinyuesdnufuazmaluladiunsudnluuumnislgnanseiveivasnde uaz/
dunIdanunsadniuniseusulanie nsdaNna Ul URnsnasnsruEIa1vedlaTnIs ta
faruslsitidaunn 3 ade InefadeiFedunsiinousy dil

1) M3dansiukaznsnaniedunsd-Tanmaunimgaiiensugnanseiiuesidumid (ol
Management and High-Quality Bio-organic Fertilizer Production for Organic Strawberry Cultivation)

2) wmaluladiBeuinnssulunisndnanseiiuesindulinsfuduanden (nnovative
Technology for Environmentally friendly Strawberry Production)

3) waluladndsmaAufguazussyfusinunzandmivanseiiuess (Appropriate Post-

harvest and Packaging Technology for Strawberry)
4.1.1 MsdnausuBfiAnisased 1

msthevenmalulaB i FneusudeUd iR adeil 1 luade “mstanisiu uazmaudete
BUNS I ﬂmqumﬁamiﬂgﬂamiafimaﬁéuw‘%é ” (Soil Management and High-Quality Bio-organic
Fertilizer Production for Organic Strawberry Cultivation) ¢ #ifiun1sdalusendns Yudt 21 84
25 WwAAN 2561 a4 ANERSMERS Wy ATINUSNTININT ivninendededal gldnsianisilineusy
ffuinidovesguiifenmainunsiigs vaswszuns ($Ade UARC) idwau 5 au inwmsnsiiudsnedert
fumsiineusufiviomn 11 au wilunamsineussfinnsia 2 au Wrsumsiineusueieou 9 au
uonanidl Aaieg warinFeuvedsafeutuienes fuauiiu Sunoutine Terimdedul aulaverd
SmseusLEn S 1w 4 ey (AaiRg 1 Ay wazinEou 3 m) esmmlsaoudfanssumsugninduisd
weelanmstsdgnanseliuesiauid surdieusieinioaudnna 18 au dedelunemuan n uas
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Aanssunsismaraiivanmszuisedasenisy ddimsdensuuanumsnsiugnanseiuess
SuvRd S 3 598 1WA At aud wes Anyguas liRnsENfihoesrmmg
wagnweaINNIsHNousgU UAn15veeindde UARC f18monginyaIng (technology
implementation) lagiazsnumsuantevsinanianainmhiues uazanimlsieluiesiy
uazdadulonalivis fudnideves uw. uay UARC dnsaaaouliymnsugnanseives3dunid
Tuutas whomtadunwalinunsng wasuuziismsdanstulsauasunsdngfimdoiy
MnmaweRefuineaIn nuinslananseivesivesnuesnslunatmszuneild
ussmlunseunudundn deuszneufunslieminiivinesiliiununisnan uassanms
sy YanBuvigandne dmiuggniaanseiuesifiiium inwasnav 3 118 Alasnduneldd
Fstuanmsugnansetiuest Fddvneuangnanse fivesiiiatudesanianufesnisan
dnveudieaiidumananludiomamezun wandledu Wity uasdsarilvigldvoun
dutulunsiduyulunlivanas lungunuasnsfimefiside I8ludeuw anngua Fuae
i 1r3%0 UARC dnenmadumadununsnsgulvml desmnanldfamniiufimanwesvenn
othwiailoafielidumamioaiiondanens uazdalsvihmindiduduszneumsde Tnelsmesd
aaSTilFnvansunaud i Asuliduauduasuing fefunadnanse fuesindentums
Dnsulsinvieadion I8fu Tu uay ToAudluggnaviaauasulsy Sadufenssuiitedaaiy
wirwghavesTianunIng Uivvieadien uassumilunanmarung AUl Dustneidae

[
IS4

5.3 UNUYIYaIM SNANENTDIUD ST DUNI AN 1SN AILNE IAuTIEEY
ynnsdaeasuliinsndnansoliuesidunsdveiniasy Hudnidedanmiuinnensns
Tuvamssuslaliausiuiiodusee Lﬁmmﬂf«i'guimjmmﬁﬂ%ﬁaqmmmaqmimwﬁmws
Uaandy wazueuiulonidlunsimuinisuanainaiugdiemadeainniasglaeaniz UARC
Usgnaufuguiuuaudesnmsvesuilnaiivasull Fadudladomeiudnuiiddnlunis
Tudoununsduie Tuvassiudlenunsnsinsufuasungssuuinumnsadunid o
dwmalsiianumens gueu §uslne uasdsrniiquamiidonnslduemsiivaenaaad Tud
yosmsnantunuasnsiimslfussnuneluaseuasudundn deliiaauduiusiinnely
AseUA uazinazdwarreyusuluviesdunemnzdninadendmdunuasng dnluives

Uademandndiulvgldunislddannielunisy vie uanWasuiumaununsnsluguwy villi



50

inwasnsisnauedld wasindsnniiBoomstulugmu uonaind mnmsldBemunaaiidin
Suvi3d elinguinumsnandwiendanavewiues Sadumsdndmdluiiuiivesss dUaias 2
pss Indiidiommanszuns Ssdlanudulldgeinumsnsiugnanse fiues3uns swsamngurifuy
delitimmduuddunstundeuianssusing q wWu msuandsumuiiasuszaumsal ms
A5PANAILAUDY LA NMTATNITUUNTIUTBIMUULEIUTM (Participatory Guarantee Systems)

5.4 MsnananseuasTBuNse wasaudduvesdauindou

ansofuestidunaliiflosun faufagsiunsuiuussiugiitelimnzaslumsUgnly
fufiundou fusdlivgnlutiagsuissnsesgnuuiiuiigunaseodegumgdsifisme
Tudssernamiadienssiunssensenvesansofivest fudunwnsnsfiugnansefivesiuu
wrulvivuiiuiigadenan daulvgldanaedinunsgann shlvifuuasund siud B soguuiiuiigs
ﬂuL"f’]aumiﬂmazlwaaqajLmdqﬁwawmuﬁymw miﬂ%’mﬂﬁEJugULLUUMLTJumwam
ansoiiuesIduniad lnenslitontn Jedund uasmsdamsAuiivanga vhliaanisiuesiie
Lisinsldansiaiiinues Wanmsmuauiuesvesdnielusssund wagiinnnumanraiens
Fanm wdrdswaliAwandeuimsoinia medu weenai Aussiinnudeu Sl
Hag0u inwesnadlemamszunddinsliaseiinuaslusnnidudlowiouisuiuseme
deutiu uidmnlassmsidumsanglmilyel Ansaiadumatoniugendou uassudesaly
g anssausgUssr AUl am fusudiestlussesnadulnddannsosudumsly
faufazdsmairomavsuisuasugia uiolimsldaaefinunaiutuionduld an
mmmimﬁLﬂWimﬂmﬁ’ﬁm%’gﬂizmw%u‘ﬁQﬂaamml,azmimudqﬁdwﬁu Fafumsiinisduada
wazaseudlafefulsslonivounumsduridnedunndeuliunianymens uaduilan 1
vuvisfineulinssuaninnumswadmisslidvivadeinumns wavgasunniuluadmwadese
?qLmé’aumezﬁuﬁqwawmqwazwﬁudaﬂm’L‘i‘JuLméaﬁuﬁﬁ §1515 555TR Banwasnsle
owelumamzUgn wasgumuidluuuniarludioddondeouilnn

Mniinarndau asiuldin maufiRuuunumsduidnsduaimnduudaes
seuvgmalunanefi omeiu melulad wsusia deeu wavdannden loedwmaie Annm
VDIAU AN MNTIAVDUNYATNT (¢Futin) MIMYUREUYBAATEINIUYUTY kansiulnvegsna
maeafisndanuns (hane) annmdsnedeusazamnmdinvesuilnauasgualng
(Wanend) edlsfinm mar’?mmmmmﬂﬁﬁaLLUULﬂwmﬁum%sjﬁmdnﬁ wiRntuliuaedsdus
soleiinisufanvsdiuazdaior mesidudanssumeldlasensitesiud Wudtesdmusn
vosmsimumidlggUnuansoiuesIdunisAddnngliuduss fadufiofiaslfusg
Wmnevesmsiannsyuwhdgaunuanse lluessdunsd lunamssunlivssauninudisa
fainide . laueuuzdn msfieusuiloaswiailowieluiduszesd 2 luiide “muiuaiie
eudundaznisduasuialdunuresansoiiuesidundlunaimszune Tassmslusunan
Fosil msfivdaientu nsdanssmemnslufudmivanseliuesiduns madaieniiug
anseilefinumnzaufugiiomaiesiu was MInanduLiiugUanlsn
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¥ ]
o A =

N19OUTHIBNUGUANITATIN 11589

+

AAnwan N: 1USHNINNITUTUTIUHURNT uazderidnsiunmsiinausy

msé’wmsﬁmm:mswﬁmqﬁuw‘%ﬂ—%':qummwgqLﬁ@msﬂgﬂﬂmsmmm%ﬁuw%ﬂ

(Soil

Management

Organic Strawberry Cultivation)

Fuft 21 - 25 wauAAN 2561

and High-Quality Bio-organic

Fertilizer Production for

M ASINUASAIRAS UWAY F1NAUSNSIYINIS NAIANLIRULTL9 AN

Workshop Schedule (TﬂﬁLLﬂﬁuﬂqﬁ@UﬁuL%m;jﬁ’ﬁmﬁ)

Fuunsh 21 wquaAN 2561

1281 Aanssu/iaraussens BJ‘U‘S‘SEI”IEI/’QJVIEI”I’FI‘S
08:00 - 08:30 aanzideu
08:30 — 08:45 ARdn/NaIRELSY A5, 4UR AUSNSNE
529AMLR ABZINUASANAS
svaneRedestns (we.)
08:45 - 10:00 msdansiuilentsAnfi/Ansaesnis ns. 3R Fusnne, ﬁmﬂﬁg@mimﬁﬁu
..
SINDWNTURNARTBULDTS AL FNESS Y.
10:00 - 10:15 WnnsUszgae Mg
10:15 - 12:00 MANUAIR nnsAiaanzau Tnaly A3, R dusnine
AANTIIRNBUAU (Soil Test Kit) WEesinAdeAinAne
ABMNEATANGRS 3.
12:00 - 13:00 WNNNTLT29H/BM9NA9TU
13:00 - 15:00 MsANUATR nnsAimsnzau Tnaly A3, R dusnine
AARTIIEBUAN (Soil Test Kit) WEesinATeAInAn L
ABMNEATANGRS 3.
15:00 - 15:15 WnnsUsEY/1M15919
15:15 - 16:30 NNIBBLIENAYBINITUATIZARY A5 4EF Annsne

N AAINANEN

ATUSLNEATATNAT NY.
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Fusem1sil 22 WeUAIAN 2561

1281 Aanssuiiazaussene fg‘lJ‘S‘iil”lEl/'QJVIil”lﬂi
09:00 - 10:00 MANNNTAHIU STULINEATEYES WAL 9. DF95904 SRTR
ADAINHASATARS N,

10:00 - 10:15 WnnsUszgae Mg

10:15 - 11:00 gy snanauyEguazan WAL WAL 9. D595904 SRTR
UEEEy R ADAINHASATARS N,

11:00 - 12:00 m‘su,ﬂﬂLﬂ?ﬁ'ﬂuﬂ‘ammﬁfﬁ‘jxwﬁwzjmyq%qu
Usr (Ja92n19WAR/N199ANTTANN WIS ANEAIN
AANNYTOIIBIFN)

12:00 - 13:00 WNNNFUT29H/M9NA9TU

13:00 - 15:00 UszaunsninTsUgnansesiuns3uvas LNEAVIEN UNTTAY NEATNTAAMUAIEIR §191N73
—pansdndeyrasaayafiugin aniu Tsauas | Wanndimuieinunsnsss vuefsensfmnsy
WA RATWLIAREN WA WAy QREINTA | Waniiau Uszdnd 2557

15:00 - 15:15 WnnTUsEYH/1M15919

15:15 - 16:30 NSNARARSBIUDIIBWYAE: §NEANEN UITEAE

AN9ALATIEN BANUUL LaE N199ANTT

LEAISNTALALWIAIEFY

Fuwsi 25 WgunIAN 2561

1281 Aanssuizaussene éussma/’iwmns

09:00 - 10:00 nandejsmsnanndanmdely WEANANA 5P HnAveFansinEns

M9nTLNERT e AUEAdY a1Be uazAinEUTHNSINERT Wfes
ADIANEATANEAT M Anendedealnn

10:00 - 10:15 WnnTUsEYH/E1M15919

10:15 - 12:00 AR -TanIn AaAnING WEANANA A5R5 TnAveFansinEns
iafNs IR RTLAYAINEAN AueAde a1Be uasnouanniainems uifies
ﬂug'ﬁfﬁ*ﬂmﬁu (MFUSTELAIAN L) ADIINEATANERS HANANeAeBe Ty

12:00 - 13:00 WANNFUTEYN/BMINA9TU

13:00 — 15:00 AANUALTR nnan@nensin/ WANANG 3570 HnAneAansInEns
MaHARBUYAE-F2nIW AoANTWGS WEesinATeAInAn L
AnufiiFingm) ADAINHASATARS N,

15:00 - 15:15 WnnTUsEYH/E1M15919

15:15 — 16:30 MANUGLTR nnanaEneaniin/ ugaNANA A5 sinAneAansInERS

ATHRALYBUYIE-BININ AUNTNGS

(AnufiiFingm)

pENAAINANEN

ATUSLNEATATNAT NY.
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TUNGIRUFT 24 WguAAN 2561

LIRT

v
flANSIH/MI2aUS5UTY

v
WUFTENE/ANEING

09:00 - 10:00

WTB AN NTUNTNARL 8B UYTE -

a
FINIW AUATNGS: (AANTHE])

1) qRWVELN AW (TN TagLAs
2) qAnvAgseulnsian

o

3) qAuVREaaLND AN

4) aiwviEeazats lnunades

BN Tuuedl yneindde
paaesInAquAINANEN
NANUFUIRAN1T9RANEMNFN

ATUSLNEATATNAT NY.

10:00 - 10:15 hrs.

WNNTUsTyN/aIM19979

10:15 - 12:00 hrs.

AT RUVZHFNTUNINARL B UYTE -
BN ANINGS (NARER)

(ELBENNIN)

Wgn Tunedl ganeindds
paaesIinAquAINANEN
el IRN159aBIINY M9

L4
ATUSLNERIATNAT NY.

12:00 — 13:00 hrs.

WNNTUse /M TNAN T

13:00 — 16:30 hrs.

BensnaniiTenese Foelnw:
~NINAANAERTBILDTS

O G <o
-NMANEEENHD I EaAUARTBULDTS 48

WAL A3, BIITIN BNTRF
UILFNANG F57
WNBINT Tz

pENAAINANEN

5’%@7%3‘/7' 25 WguA1AN 2561

VIR Aanssu/iagaussany é/uiiil"lilﬁ'i’lﬂ"lﬂi
07:30 - 11:00 e TNK Farm: Strawberry Chang L’*%I’]?I@QW’]‘;NLLﬂzQ;’%/ﬂﬂWiWW%N
(Korean Strawberry), ANTINATE Ny AINFN©A
Srnpunues Sonimduetin
11:00 — 12:00 IMIINANI 04 TNK Farm

12.00

WA U auN DR enau

o A o

AT N ANANEN




55

Tassmswmnnindseluaneidanisinunsfigs nasswsyuns asnsssgusyznsulnedssrnawan

dl = i (dﬁ = -
LNBNTTNRANFITBILUBIIDRNGE

N1IBUTNBNUGUAN15ATIA 2 1389

L4 Lg H o o 4
L‘l’lﬂT‘l&T@ﬁ L%\‘i‘14'3ﬂﬂiiN?%ﬂﬁﬁNﬁWﬂﬁi@?tUﬂﬁ%ﬁ L‘iﬁ‘HN AINURILIARBHN

(Innovative Technology for Environmental friendly Strawberry Production)

Fuf 26 - 30 weARNIEW 2561

o4 ABINUEASITINTS IvinanenaeFesTua (UNISERVE CMU) uay

“ o/ g an
quﬂ%@ﬁmﬂTuTaﬁ%mwwwmuﬁw (Research Centre on Plant Biotechnology: RCPB) EﬂuﬁTﬂi\iﬂ’ﬁﬂﬂ'N

Fuunsi 26 wgAIN1EY 2561

a o ¥ P
LINT A9NTIN/NIVBUTTUIY/FOTUN

23
gussma/’iwmﬂs

08:00 - 08:45 4. | awiziliew

08:45 — 09:00 4. | ARa/naInawswL

ANTHATATYIBNNITNTIZ IR DL AN

09:00 - 10:00 W. | (at UNISERVE CMU)

361 @19, INIAN ANIANANS

5p9AMUA HeBsEuazUEnIsizInTg
AMZLNEASAIERS NATINETRe TN (37.)
3. A9, INIAW ABNANANG

e figineuazlsafiy aszinuasmans s,

10:00 - 10:15 4. | WnnMUazgs/amIGans

10:15 - 11:30 4. ﬂ’]‘ﬁﬂﬁ:ﬁﬂqﬂmTﬁmﬂﬁﬂﬂ’mﬂ’l‘ﬁLW’mﬁﬂx‘l
& oA A a ‘o @ i o
LuﬂLf'JﬂLW@N@WW“LLNW“@N@‘.?@QLU@??

(at UNISERVE CMU)

WNFIFBHA Tz 130798 RCPB
praesIinAquAINANEN

ATHLNERIATNAT NY.

11:30 - 13:00 W. | WnN9Uaey/mm1INae T

13:00 - 14:30 ¥, | NI997EA “UUABRNITHFTLNDINNG
R A
LRSI EaNY

(at RCPB CMU)

WNFIFEHA Tz 130798 RCPB
praesIinAquAINANEN

ATUSLNEATATNAT NY.

14:30 - 14:40 W, | innNTUaAN/B1A19979

T
a

14:40 - 16:30 W. | N198788 “wAdANISNENANEBTIRY

I09BUFIRL” (at RCPB CMU)

WNFIFENA Tz 130798 RCPB

HENEUNITHAINANET AMINEATATERAT NY.
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Fusemrsii 27 WA 2561

IR Aanssu/iaraussune é/‘U‘S‘SEl'IEIFJ'i’IEI"IﬂS

09:00 - 10:00 %. | MUTTENIFEN WA F3gNINT AgNA WNA9y RCPB
“mﬂﬁmmiﬁ@Lfimﬁﬂw‘%iyéqwmmm éﬁqgﬁﬂﬁé’g/ﬁﬂﬁﬂm
ARTDALDTS” ADIZLNEATANEAT 3,
(at UNISERVE CMU)

10:00 - 10:15 %. WnnTUsEYH/1M15919

10:15 - 11:45 1. nnasBe “waliantadniitedeaiaom W9EN7 F3gNNG AgNA sInA9e RCPB
U EUDIARTDIILDTS” WeinAdenAnE
(at UNISERVE CMU) ADLZNEATANERT N,

11:45 — 13:00 W. WANNFUTZEN/BMINA9TU

13:00 - 15:00 . | n1aAnUALTR (nqa) Wglia Ferde Wn3de RCPB
m‘aﬁqﬁiuuﬁuﬁ:mﬂﬂzgmm:m‘amémmyum;q JINA9e/4INANEA
AMTB2LB53 (at RCPB CMU) ADLLNEATAEAT N,

15:00 — 15:10 1. WnnTUsEY/1M15919

15:10 - 16:30 4. -§7UNN9ILTH (DN-ADU) Wi Fenuy WnRey RCPB

4 Y A S g
~@gnrnvasuuRnismnzideilede
gueATamaluladdan wniemiie

HAUDLAT9NTI9Ma (ot RCPB CMU)

UNA98/ANFNEI

ATUELNEFTATNAT NY.

Funs7 28 waasn1EM 2561

1281 Aanssu/izaussene éussma/’iwmm

09:00 - 10:00 %. | MILITELLUAZANBA (304 wuaNANA A5 SN AERSINERS
MIHAPUAZRRLNTRAINZNAT LA NEINANT Az grasinAduninAnu
TRUgNaRTaILnTs AN ADIANEATANERT M AnenAedealnn
(at UNISERVE CMU)

10:00 — 10:15 4. WnnsUszgae Mg

10:15 - 11:30 W. AR TANLGNARTTNLDTAAMNINGS | WA A5, DII5304 AATATI
(at UNISERVE CMU) UNSEINANT AL graelinAdesinAne

11:30 - 13:00 %. WNNNTLS29H/BM9NA9TU

13:00 - 15:00 . waflananaRmasRTaIIIeTS 19FHTT MA1ET A
(at UNISERVE CMU) aonAdunnee dondndeslng

15:00 - 15:15 W. WnnsUszgae Mg

15:15 — 16:30 4. NNSNARARSBIUDTIAMNTNES 19FHTT MA19ET A

(at UNISERVE CMU)

aoiiAdennuyy Sondn@eelny
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TungWRuAT 29 WeAFn1EY 2561

IR Aanssuiazausseny éussma/’iwmm
09:00 - 10:00 %. naUsnfinsUTBIwaINRaRY 7ifinns WefiRa YeyRe InATnsinEnstunynig
ﬂg‘jﬁ’ﬁmﬂmimwmﬁﬁ (good agricultural | FInASELATRAWINTSINEAT AT 1
practice: GAP) wa n1aUfiifuuuduvds | suneides Smindesdn
(organic farming practice)
(at UNISERVE CMU)
10:00 - 10:15 %. WnnTUsEYH/1M15919
10:15 - 11:30 w. mmgmﬁuhyﬂmwm WefiRa YeyiRe 1InATnsinEnstnynIg
AN AT HLRENAWINSINEAT AT 1
(at UNISERVE CMU) gunadles Fmdmidaslna
11:30 - 12:00 . ARnpUYALRLNYIINBUTNBUATRNNT | 27 A9, 1N98u ABNdNAINS
s99AtUF ieAdeuazUBnTATINIg
ACMLANEATANERS N TANE R BesTnn (4e.)
12:00 - 13:00 W. | WnN19Uszga/a1mMNTNanadu
13:00 - 16:30 .. | Benmnulasgninduyas WefiRa YeyRe 1InATnsinERstIynIg

flan195usasninsgineasduae

(at a farmer field)

o A

PTI98 N ANFANEN

Fuemnsil 30 wgaEnEu 2561

IR Aenssn/iaaussans éussma/’iwmns
07:30 — 11:00 . BN NN A LA RN E RS WiefiRn Yoy sInATnIsinEnstnmynig
wadt 1 Saniadeotin ANTINATE N AINFNEN
11:00 — 12:00 W. AIMNINA NI
12.00 . W e nduifunenay ANUNITY W AHNFNEN
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Tassmswmnnindseluaneidanisinunsfigs nasswsyuns asnsssgusyznsulnedssrnawan

dl a i a‘dﬁ = -
LNBNTITNRANFITBIILUBIIDRNGE

N1IEUTNBNUGUAN1TATITA 3 1389

a o & A 'Y A o a =
Lﬂﬂiui@ﬂ”@\i 1113250 Lﬂﬁl'm,’élz‘uii'@qﬂ%’?’l‘l’lt%ﬂ’l:ﬂﬂﬂﬁﬁﬁﬂﬂﬁﬁﬂ a9

(Appropriate Post-harvest and Packaging Technology for Strawberry)

uN 25 qnmﬁ'uﬁ — 1 fiu1AN 2562

£ The Kantary Hills Hotel Chiang Mai

Workshop Schedule (ltsunsanisauss@elfifnig)

I4TUNTH 25 QHNANWE 2562

IR Aanssu/iaussans/dand ;‘Jl”ussmﬂﬁmmﬂs
08:00 - 08:45 . | awziden
08:45 - 09:00 %. | ARIA/MAIIADHIL
ADIANEATFERE HnTAnendedelnn (1)
AHAN ARSI LAY | A9, AR1Tas Adan
09:00 - 10:00 1. | (at The Kantary Hills Hotel Chiang Mai) | sansidvenmansuazmabilad smnanande@eslms
10:00 - 10:15 1. | sinnMTUaz/BIA19979
10:15 - 11:30 w. | waluladndsniafiudeadimiy A. A3, AdE Yoeiiesh
AMIBNUDTS uay resinAduinAnn
(at The Kantary Hills Hotel Chiang Mai) ADIINEATATARS N,
11:30 - 13:00 W. | WANNFUITEH/@MIINANTH
13:00 - 14:30 5. | 1150 OR code #1M3UN"TMAA 961, A5, INIRU ABNANANG
anTBILeT way KEaelinATe N AneN
(at The Kantary Hills Hotel Chiang Mai) ADILINEATATARS N,
14:30 - 14:40 3. | WnnUazgs/amngans
14:40 - 16:30 1. | 1190 QR code #1M5UNTAAA 6. A5, NIRY ABNANAINE

NRSDILDSS

(at The Kantary Hills Hotel Chiang Mai)

uay pEaesinddeAInFnEl

AUSINHATATNRAT NY.
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IWBIATA 26 fgwmw”uﬁ 2562

1287 Aanssuiiazaussene é/ussmﬂﬁwmns

09:00 - 10:00 1. | iBesmnlassmyngaunynans Beshan \anapslaasmy
(@FAn"sYiusUanTeduns?) ANNATY N dnfnuen

10:00 — 10:15 4. WnnsUszgae Mg

10:15 - 11:45 1. Benmnlannynguinemnans el \anapslaasmy
(@3AN"suUsUaRTILDSS ) ANNATY ddnfnuen

11:45 - 13:00 W. WNNNFUSZ9H/DM9NA9TU

13:00 - 15:00 4. e Ts9finussq gaislasenianans L;ﬂiﬂﬁﬁﬁﬁdﬂﬁ% ATNITNAN
aaedn musifley snewles dmdndealnn | waeainAdusinAnen

ADMNEATANGRS 3.
15:00 - 15:10 1. WnnTUsEYH/EIMN5919
15:10 - 16:30 4. e Ts9fimus9q yafilasenianans L‘\;/’Tiﬂ‘l:’]ﬁ?dﬂﬁ% ATINITNND

o ! = o =} o/ o/ !
ABYAT FLILNLES BTNBLNEN QQMQWL%EN?ﬁN

pENAAINANEN

ATUSINEATATNAT NY.

5’%73«57‘/7 27 qunﬁw”uﬁ 2562

VIR ﬁ‘-}ﬂiiﬂ/ﬁ”}"ﬂyﬂ‘U‘i‘if—J’Tﬂ éussma/’iwmns

09:00 - 10:00 . | “malulaBussgsiomamsunananness | 9. as.ale Woedy
ﬂm@%mﬂ%@mquw AMZIFINTIHUNE JRANTININEAT
(at Faculty of Engineerubg and Agro- wﬁﬁwmﬁml,ﬂ’;
Industry, Mae Jo University) uay &Jﬂfﬂﬂﬁﬂﬁ%/ﬁﬂﬁﬂm

10:00 - 10:15 %. WnnTUsEYH/E1M15919

10:15 — 11:30 u. “mﬂTuTﬂﬁm‘ﬁfyﬁmeflﬁm%’ummmfﬂ’ﬂm 8. A9.A%91a W
Nﬁlﬁﬂémﬂ%%@mﬂﬁwzgﬂ” AMZAFINTIHURE AFIMNTTHINEAT
(at Faculty of Engineerubg and Agro- NMﬁVImﬁﬂLLQT’;
Industry, Mae Jo University) A éﬁ%ﬂﬁﬂﬁ@/ﬂ/ﬁﬂﬁﬂwﬁ

11:30 - 13:00 %. WNNNTLT29H/DM9NA9TU

13:00 - 15:00 4. LWﬂﬁﬂﬂﬂ‘ﬁLLﬂ‘ﬁgﬂﬂm‘iﬂ’;mﬂ% 6. AF.554R @qq]mlw
(at Faculty of Agro-Industry, CMU) éﬁ%ﬂﬁﬂﬁ%/ﬁﬂﬁﬂm

AMZARFTNNTTHINEAT .
15:00 - 15:15 W. WnnsUszgae Mg
15:15 — 16:30 1. LWﬂﬁﬂﬂﬂ‘ﬁLLﬂ‘ﬁgﬂﬂm‘iﬂ’;mﬂ% 6. AF.554R @qq]mlw

(at Faculty of Agro-Industry, CMU)

pENAAINANEN

ADZHANTNNTTHINRAT HY.
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(pH) EC (OM) | (avail. P) | (exch. K)
AIDYNNAULNEATATRAIINITSUN 1:01 d4S/m (1:5) % me/kg me/kg
AT 5.67 0.03 3.5 6.5 73.97
ARUAN 5.28 0.03 3.1 4.2 48.55
ANUEUAN 5.12 0.04 3.4 23.7 51.08
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Faculty of Agriculture, Chiang Mai University

This certificate is hereby presented to

Mr. Khamla Phanthaboun

has successfully completed the workshop on
Soil Management and High-Quality Bio-organic Fertilizer Production
for Organic Strawberry Cultivation

Organized by
TRF Project: Strengthen the researcher in Upland Agriculture Research Center (UARC),
Luang Prabang, Lao PDR for organic strawberry production
Supported by The Thailand Research Fund (TRF)

May 21-25 2018 at Chiang Mai University, Chiang Mai, Thailand

(Assoc. Prof. Dr. Nuttha Potapohn) (Asst. Prol. Dr. Arawan Shutsrirung)
Dean Laculty of Agriculture Project Head
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Faculty of Agriculture, Chiang Mai University

This is to certify that

Mr. Khamla PHANTHABOUN

has successfully completed the workshop entitled
“Innovative Technology for Environmental Friendly Strawberry Production

L

Organized by
TRF Project: Strengthen the Researcher in Upland Agriculture Research Center (UARC),
Luang Prabang, Lao PDR for Organic Strawberry Production
Supported by Thailand Research Fund (TRF)

November 26-30, 2018 at Chiang Mal University, Chiang Mai, Thailand

{Assoc. Prof. Dr. Muttha Potapohn ) {Azsl Prof. Dr. Arawan Shatsrirung)
[rean Faculty of Agriculiure Project Head

@\

2
2
v

4
q
1

AMTLNEASAIEAS ANIINY1a 8T aaluy

= o L v A !
IAUUATRU VU Nﬂﬂﬁlﬂlw BUTAIIN

HIAIININT A UZD UM

I8k UM so U algianisiog

=Y w A 4 o ' =Y o A
“ualulagiFautanssulunsnaaaasodues s n i UTATHUT WIadou”

moldTasamisdauninddolugud T don1ainuas i ga varanszung
asrus pUszndlasilszviruain i enisndndasediuessounsd
aduayunuide Tasdninauneanuaduayunsde (@n7)

o N a ' o a a a @ ]
Tuil 26-30 WHAINIOU 2561 & AVZINHATAIOAT Uag @a1UNUINITIYINIG wnInerdmFealnu

(s99A1a0519138 As.aign nsnsal) (§wAaA319178 03.991950 dRTETY)

- P
ANUAAMZINEATANART Wandnlasanis




73

Y

o ' aw o v Y iy a a wa & A
AMANUIN R : maEJ']~‘1'gGu‘uﬁiwmﬂﬂix‘imiﬂlﬂuaﬁlmtf\NL‘lni'JZJa‘UiaJL‘Ux‘i‘lJQUﬁmiﬂiWI 3

U

Faculty of Agriculture, Chiang Mai University

This is to certify that

Mr. Bounsaveng Phengsatip

has successfully completed the workshop entitled
“Appropriate Post-harvest and Packaging Technology for Strawberry

"

Organized by
TRF Project: Strengthen the Researcher in Upland Agriculture Research Center (UARC),
Luang Prabang, Lao PDR for Organic Strawberry Production
Supported by Thailand Research Fund (TRF)

February 25 — March 1, 2019 at Chiang Mai University, Chiang Mai, Thailand

(Assoc. Prof. Dr. Nuttha Potapohn) (Asst. Prof. Dr. Arawan Shutsrirung)
Dean Faculty of Agriculture Project Head
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n) MmsUszyiothiauenuinmiiveslasainsidoseu 9 Wou serdvthitsefugsues National
of Agriculture and Forestry Research Institute (NAFRI) Eﬁé”lmamiﬁl’mmwm An7. wag E:\TU%‘M’]?
and. o NAFRI Liaalesduns aud. am

Tentative Program
Research Progress Meeting and Develop the New Projects
8-10 November, 2018
NAFRI Head Quarter, Vientiane, Lao PDR

Thurs, Nov 8, 2018

06.15 Delegates from Chiang Mai (WE177 CNX-BKK)
11.20 Delegates from Chiang Mai (TG570 BKK-VTE)
18.00 Dinner
18.35 Delegates from Bangkok

TG574 BKK-VTE (18.35-19.45)
20.00 Check in Chanthapanya Hotel

Fri, Nov 9, 2018
09.00 Opening remarks
09.30 Presentation on-going projects
1. Collaboration for conservation and development native chicken Breed
in Lao People's Democratic Republic
By Assoc. Prof. Dr. Amonrat Molee
2. Strengthen the researchers in Upland Agriculture Research Center (UARC),
Luang Prabang, Lao PDR. for organic strawherry production
By Assist. Prof. Dr. Arawan Sutsrirung

12.00 Lunch

13.00 Presentation New Projects (1 Strategic Plan for Mountain Agriculture : SPMA
and GAP vegetable in Laos)

16.30 Conclusion and draft the next steps

18.00 Dinner

Sat, Nov 10, 2018

09.00 Field/site visit
12.00 Transfer to VTE airport for returning flight to Bangkok
13.25 Return to Bangkok via TG2571 (13.25-14.30)

17.20 Return to Chiang Mai via TG116
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National of Agriculture and Forestry Research Institute (NAFRI) ﬁéﬂuaaﬂﬂiﬂ’laLﬂwmi ana. ey
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2
Tentative schedule for March 25 - 26, 2019
N, Mar 19
0735 QV441 BKK-VTE Mr. Khamphone MOUNLAMAI,
NAFRI's Deputy Director General
0840 Arrive BKK and transfer to TRF-HQ
1200 Lunch
1330 Welcome and Remarks Prof. Dr. Suthipun Jitpimolmard, TRF's Director
1345 Remarks Mr. Khamphone MOUNLAMAI
1400 Overview of MOU Assoc, Prof. Dr. Apisak
1415 Native chicken report Assoc. Prof. Dr. Amonrat and Mr. Sugun
1435 Organic Strawberry report Asst. Prof. Dr. Aurawan and Dr. Bounthanh
1500 Break
1530 Invitation letter presentation DDG, NAFRI to DG, TRF
1600 Closing
1700 Check-in at Century Park Hotel
1800 Dinner

2100 Adjourn

TUE, Mar 26, 2019

0900 MNew collaboration projects

1000 Break

1100  Prepare to join 20th NAFRI event

1200 Lunch

1300 Transfer to Suwannabhum airportMr. Khamphone MOUNLAMAI
1845 PG 949 (BKK-VTE) Mr. Khamphone MOUNLAMAI

E3L3LEFEHC



76

2) Project Summary MiauslunussyuiiiainausnuiIviin 1aelasinisidy

A

3

4a
an
L

Strengthen the researcher in Upland Agriculture Research Center (UARC),
Luang Prabang, Lao PDR for organic strawberry production

O \ 12 O

Soil Management and High-Qnuality Tonovative Technology for Approprate Post-harvest and
Bio-organic Fertlizer Production Eunvironmental  fiiendly Packaging  Technology for
for Organic Strawbeny Cultivation Suawberry Production BEskei]

Farmers
Reduce agro-chemicals

ik

merchant middleman,
upermarket, Restaurant

Travel Agency

Local Market m’.&m Clean Air, Water

DESEERE Consumers

DESHSEES: Green Ciy

Local Economy
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The International Seminar on Agriculture and Forestry Research Fadn %uiummaﬁuaa@d
ASUTOU 20 U9 NAFRI (20th Anniversary of the National Agriculture and Forestry Researuch
Institute) 5evIN Tufl 25-26 lwwiou 2562 u n3adeaduns auv. a1 Taeflenansiiiendes fadl

1) a8y N National Agriculture and Forestry Research Institute (NAFRI)

Lao People’s Democratic Republic
Peace Independence Democracy Unity and Prosperity

National Agriculture and Forestry Research Institute

Nongviengkham Village, Saythany District 8 il
Vientiane Capital, Lao PDR. Ref. no.:..........NAFRI]

@ (856-21) 770074; = (856-21) 770047 15|

08 APR 2013

Assistant Prof. Dr. Aurawan Shutsrirung
Project leader

Faculty of Agriculture, Chiang Mai University,
Chiang Mai, 50200, Thailand.

LETTER OF INVITATION
Dear Assistant Prof. Dr. Aurawan Shutsrirung;

Subject: 20" Anniversary of The National Agriculture and Forestry Research Institute (NAFRI)
Reference: The Memorandum of Agreement signed on February 22, 2017 at NAFRI headquarter,
Vientiane Capital, Laos PDR.

The National Agriculture and Forestry Research Institute (NAFRI) of Lao PDR and her partners will
jointly organize an important event in Vientiane Capital, Lao PDR during April 25-27, 2019, The
main objective of this event is to commemorate the upcoming 20" Anniversary of NAFRI.

Based on the MOU, our organizations became very active to achieve our common goals
through research projects and learning visits of both parties. [ would like to invite you and
Mr. Somsak Jeerat to present and share your research findings, jointly with Dr. Bounthanh
KEOBOUALAPHA. Your research experience is an excellent model to strengthen our collaboration
in various research projects in the future.

I'am looking forward to see and learn from you in the 20™ Anniversary event in Vientiane. Please let
me know in case you need more information.

Khamphone MOUNLAMAT

Deputy Director General of NAFRI
Vientiane Capital, Lao PDR.

CC:
Prof. Dr. Attachai Jintrawet, Coordinator, TRF-PA.
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Improving Productivity and Quality of Organic Strawberry in
Luang Prabang: A Lao-Thai Research and Development Collaboration

Arawan SHUTSRIRUNG'', Somsak JEERAT®. Kawiporn CHINACHANTA! Khamla PHANTHABOUN?,
Don DUANGDEN?, Somvang CHANTHAMALY?, Khamla SOUKKHY?, Nitkham INTHAVONG?, Latdavone
KITHAVONE?, Malay SOUKKHY?, Oneseng INTAPOU? and Bounthanh KEOBOUALAPHA?

! Department of Plant and Soil Science, Faculty of Agriculture, Chiang Mai University, Chiang Mai, 50200, Thailand

’Mae Hia Agricultural Research Demonstration and Training Center, Faculty of Agriculture, Chiang Mai University,
Chiang Mai, 50200, Thailand

3Upland Agriculture Research Center, Houaykhot village, Xiengngurn District, Luangprabang Province, Lao PDR

“Corresponding author: Email address: arawan.s@cnu.ac.th

Strawberry 1s one of the most desired commodities i many tourist cities including Luang
Prabang city of Lao PDR. Therefore, it is now offering a source of quick, high-return investment both
for farmers and tourist agency because strawberry production and the tourism service business are being
mtegrated. Strawberries are generally consumed fresh thus a high risk to consumer health due to pesticide
residues. Organic strawberry could be an alternative production strategy. For these reasons, under the
MOU between the National Agricultural and Forestry Research Institute (NAFRI) and the Thailand
Research Fund (TRF), a collaborative research project has been launched to improve and enhance organic
strawberry production m Luang Prabang. Under this project, researchers from the Upland Agriculture
Research Center (UARC), Luang Prabang are responsible for educating farmers about organic strawberry
production. At the beginning of the project, problems on organic strawberry production were analyzed
by UARC and Thai researchers from Chiang Mai University (CMU). In general, farmers have face
production problems include low soil quality, unhealthy strawberry seedlings and disease-infected
seedlings. In addition, inappropriate media have been using for mother plants and seedling production.
Incidence of many disease-infected seedlings (mainly anthracnose) might be due to that strawberry
seedlings have been conventionally-propagated from >10% runner generation of micro-propagated
mother plants. Based on problems analysis, advance/appropriate technologies developed by CMU
scientists were transferred to UARC researchers through workshop activities. The technologies included
1) soil quality improvement 2) production of high-quality mother plants and healthy seedlings 3)
postharvest and packaging techmology for strawberry. In addition, topics on certification for organic
crops, application of QR code for strawberry marketing and strawberry processing (juice, jam and jelly)
were also included. UARC researchers successfully implemented and applied the technologies gained
from the workshops, in the center, as well as extended their knowledge to farmers. Compost production
is ongoing both in UARC and farmers fields using agricultural wastes. To improve soil quality, the
mature compost produced from rice straw and/or job’s tear husk was applied in the UARC experimental
fields and in the farmers’ fields. Production of strawberry mother plants by tissue culture technique has
been practicing in UARC and will be able to distribute a good/healthy seedling to the farmers for organic
strawberry production in the near future. Unmarketable strawberry fruits from experimental and a farmer
fields were processed to make concentrated juice, jam and/or jelly. The present project has created
academic cooperation which led to application and transferring of modern technology thus strengthening
UARC researchers and farmers ability in improving organic strawberry production. According to
increasing demand of chemical-free strawberry, several farmers in Lunga Prabang has expanded their
organic strawberry fields. This phenomenon implied that farmers could see a possible tendency of
organic farmung practice that led to higher economic retinn whereas the input cost is expected to decrease.
Besides technology and economics benefits, organic strawberry practice also provides safe products to
consumers thus better health of the community. The use of compost certainly reduced slashes and bumn
practice by the farmers led to reduction of air pollution. Furthermore, reduction of agro-chemicals uses
m agricultural practice reduced toxic substances to public waterways and environments. In conclusion,
organic strawberry farming benefits stakeholders of upstream, middle stream and downstream with
various positive to natural resources.
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