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Introduction

With support from USAIDOs Horticulture Collaborative Research Support Program (Hort

CRSP), Educational Concerns for Hunger OrganizationOslpict Center (ECHO

Asia), Maejo University, Thailandand the Pennsylvania State University (Penn State)

initiated efforts in 2010 to begin strengthening indigenous informal seed systems in

northern Thailand and Cambodia. irhgroject was premised on several wedtablished

facts:

¥

Informal seed systemsuch as farmeto-farmer exchanges and farmer ssdived
seed, are critical components of resoypoer farming systems in Southeast Asia.

A rich diversity of underutilized species function within these systems,
particularly among the hilltribe communitief northern Thailand and Khmer
farmers of Cambodia.

Current efforts to conserve, improve, and disseminate local species are
inadequateand the indigenous knowledge surrounding this local seed system is
threatened, and/or eroding.

To optimize these infonal seed systems we need to better understand their
characteristicandimprove local stakeholder capacity, and access to information,
technology and high quality seed.

A key project goal was the characterization of the informal seed system, including th

documentation oindigenousannual and perennial vegetable crops, seed germirainbn

vigor, and seed pathways and Ogermplasm gatekeepas@, with compiling local

knowledge surrounding the system. Additional objectives included facilitation of the

exchange, preservation and dissemination of important genetic resources identified

during farmer community surveys, and improvement of local access to quality seed and

important seed information.

Background

StudySites

Renowned Russian botanist, Nikolggvilov, included a region of Asistretching from

the Indian subcontime through Southeast Asia a®#&ey global center of originO for food



crops. More than 170 crop species originate in this geographic swath. Near the center of
this region is wherghis projectOhree survey siteare locatedTwo of the survey sites

lie near the Myanmar border of northern Thailand with the third located in the Svay
Riang Province of southwest Cambodia, adjacent to the border of Vietham.

The two northern Thasurwey sites, in the Chiang Mai ar@hiang Rai Provinces, are
both made up of clusters ofpland communities. The Chiang Mai communities are
largely ethnic Palaung with a minority of Lahesidents The ethnic composition of the
Chiang Rai survey site is semvhat more diverse, including three distinct Lahu groups
(Black, Yellow and Red) as well as the Alkdtainic group In contrast, the population of
Svay Riang study area in Cambodia is entirely Khmer.

Although language and religious differences sepdh&d hai hilltribe groups, they share
similar recent hatories and livelihoodsAll of the communities in the two Thai survey
sites were established by migrants frétyanmar, with most of theecentmigration
having taken place betweemetearly 1960s anchid 1980s.In comparison, the Khmer
survey collaborators in the Svay Riang area are native to a region that is still recovering
from the Vietnam War and subsequent Khmer Rouge regime 197%).

Along the Myanmar bordemany but not albf the hilltribe migrants have attained Thai
citizenship. Being located in a remote, mountainous region, they have limited access to
educational opportunities and other services that are more readily available elsewhere in
the Kingdom of Thailand. Howev, electricity and improved roads are being extended
into the uplandsln Svay Rieng although citizenship and documentation are not issues
for residents rural roads remain unpaved and electricity has yet to arrive in the farm

communities.

Compared to tb Thai national average 1,480 baht ($4,716xaverageannualincomes

for hilltribe families in the two Thai survey areas are approximately 28,229 baht ($941)
per year. In Svay Rieng, incomes are considerably lower with the average earnings of a
family of nine being approximately $220.

In Thailand, with both community clusters located on public land (national park and
reserve forest), there is no formal land ownership or secure land tenure. Although many



residents seek outside supplemental employmegpriculture remains the main local
livelihood with upland rice and/or cash crops such as maize and legumes grown in
rotational or permanent hill fields. Only a small minority of farmers in Chiandh&se
access to rainfed paddidowever, practically allof the households in the two Thai
survey areas tend home gardens, particularly during the rainy season, and ddther wi
vegetables from the fore$tood insecurity remains a risk for many.

In general, the residents of Svay Rieng have limited accesmttafa, mainly growing

paddy rice during the rainy season. Household food production is generally at the
subsistence level or less. Most households also tend small home gardens. Compared to
northern Thailand, there is much less forest cover in sout@zambodia, resulting in

limited access to wild foods. Malnutrition continues to be a common contributing cause

of deathamong children in the province.

ECHO AsiaSeedBank

The ECHO AsiaSeedBank is one service of the ECHO Adimpact Centerwhich
works closely withsmallholder farmeren Asia to be morgroductive especially in the
area of agriculture. The ECHO Asimpact Centerfunctions primarily as a technical
support organization helping community development organizations and wopaege
more effectively. One of the key goals of ECH®ia is to increase the availability of
appropriateseeds of select regionally important crops among development waiders,
encourage regional seed saving and shaangto determine the availabilitof other
plant material that may be of local
agricultural significanceThe ECHO Asia
seed banks currentlya repository of over
170 masteaccessions of locally important
species, and is located in Mae Bistrict
on the campus othe Upland Holistic
Development Project (UHDP) in northern

Thailandnearthe border with Myanmar.

ECHO Asia Seed Bank



Approach
The field research in each of the three successive locations consisted of one month of
data collection on farmer seed practices, collection amtchigation testing of farmer
saved seed, and culminated in a seed fair event among the villages involved in that
regionOs research. To complete the necessary field research, a team of American and
Thai or Cambodian field researchers lived in each vilagemunity for one month.

Household Interviews andParticipatory Activities

The research teamet with village leaders,
and held a total of 171 semistructured, F\'
observatiorbased interviews concerning
seedsaving practices and seed acquisition
with ten percent of each villageOs households

spanning  all socioeconomic strata ‘
Researchers met with womenOs groups in €
location, and invited them to participate in the e N\l

Picture card sorting in Cambodia

subsequent seddir events.

Participatory and visualechniques also proveaelpful in this research with multiple
language groups who had limited literacy. The research team compiled a set of large
picture cards of th&7 most common annual and perennial vegetables in the region, to
have a commn visual reference
point to obtainthe crop names in
local languagesand to discuss the
presence and use of those vegetables
in each village regian Participatory
maps identified households of
various socioeconomic levels, and
illustrated seed pathways amchde
networks. Gender card sting for

various activities related to the seed

Trade map from Cambodia village PRA activity



system was an enjoyable way to talk about housdkakl divisions of labor A timeline
constructed with a muljenerational groujn Cambodia traced changes in the villagersO
agricultural systenand stage of interaction with the commercial seed industry ®ner

decades.

Seed Fairs

Threeseed fais were held, one in each village cluster, in the months of January, February
' ' and March 2011. The first was llein Pang
Daeng Nawk community ofChiang Dao
province, the second ithe remote Mae &0

area of Chiang Rai province, and the third in
Svay Rieng province, Cambodia. Each seed fair
was set up as a halhy event including
registration and a brieftraining/discussion
related to improved seed production and saving

techniques.In all, more than 150 people
participated from nearby communities and

Seeds from Chiang Dao Seed Fair

brought a total of more than 500 packet$
seeds for exchange, in addition to the provision of EG${d seeds to exchange.
Participants were divided into village groupings to allow each person to introduce seeds
that they had brought. Afterward, seeds of particularly interesting varieties from each

village were described to the large group, generating much interest in segihgwa

Seed Accession Collection and Seed Viability Testing
Farmerinnovated seed preservation and storage methods were recorded in each of the
village clusters. Duringnterviews, household membergere asked to share about their
various indigenous vegdtle seeds, donate seeds to H@HO AsiaSeedBank and
describe their seed preservation and storageauettor all seed lots donatedc@ession
information for the seed lot wasllected and consisted of:

1) A reference card number from species in the sartl that the household could

positively identify andattach to donated seed,;



2) Latin binomial, if available;

3) Local plant and variety name;

4) Approximate harvest date;

5) Any seed treatments to the seed kfbbe storage;
6) Storage vessel used

7) Storagelocation

8) Thenumber of seeds received for each seed lot.

After sorting and discarding diseased or damaged seeds for each of the seed accessions
collected, 25% were stored in paper packets to be taken to the BEHSeedBank in

Mae Ai, Thailand, for further identification, evaluation, and potential gootvand
distribution; 50% were designated as seed material to be used in a seed viability
experiment; and 25% were stored in paper packets to be used in a seed vigoreskperi

at the ECHOAsia Sed Bank (Figure 1) The minimum usable number of seeds per
accession wagl0 and the maximum usable number of seeds per accession for the
viability and vigor experiments were 200 and 50, respectively. Any additional seeds
above thighreshold were added to the ECIAGIa SeedBank.

Seed viability experimest were conducted at the villaglevel to procure redime
germination data while the social surveys were being conducted and to stimulate interest
in simple research methodologies within the village. A seed germination cabinet was
constructed using an aluminum
kitchen cabinet  (12&7x41cn)
insulated with foam sheets. Constant
temperatures (280C) and high
relative humidity suitable for seed
germination were achieved by using
two 11W compact florescent bulbs in
bases attached above each simethe
cabinet andpowered with a 1@W

solar array connected to a degle

Seed Germination Cabinet



battery and DEAC inverter. A simple fifteemiminute increment timer provided
modulation of the on/off cycle for the florescent tubes to achieve constant temperature
and relative humiditySee EAN #8January 2011).

Seed germinatiorttfe emergence of the seedling root) using plastic petri dishes was used
to determine farmesaved seed viabilitySeeds were checked for germination one day
after beginning the experiment and then es@herday, removing and recording the
number of germinated sds.Seed viability as percent germination and mean time to 50%
gemination were calculated for each assien, plant family, and village cluster.
Additionally, vigor experiments were conducted at the seed bank using potting mix and

the 25% of the seed lots put aside for vigor determination.

v
|-

Figure 1. Seed viability testing flowchart .
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Findings
SeedSaving in Rural Southeast AsiantCommunities
All farmers in the study villages save most of their own vegepdhiging seedand for
the Thai villages the farmers save nearly all of their own planting seed as many of their
primary preferred crops are not commercially availadle Cambodia, increased access
to commercial varieties in recent years has driven greater reliance on purchasdd seed

both regions, purchasing planting seed holds hig

iyl
prestige than saving oneOs own seed&rmers savePj

postharvest seed dryingnd pest preantion is storageon
open baskets over the hearth. While some-dunng of
seed was observedpme farmergeported that sunligh

communitiesin Thailand, Cambodian farmers practic

more outdoor seed storage of seeds, in trees.

Seed Fair Participant

UnderutilizedSpecied dentified

Underutilized species are central to local seed systems and play an important role in
smallholder farmer livelihoodsMany of theselesserknown species have significant
untapped potential for commercializatiorA key impact of the project was the
documentation of important indigenous annual and perennial vegetable crops in the
survey villages (Tabkl, 2, 3). It is notable that mucbf the robust diversity present
within the northern Thailand food system is due to perennial species used as vegetables.
Locally important perennial plants often contribute to family nutrition in significant
ways, but are sometimes overlooked during meeges of underutilized indigenous
vegetables. This is particularly true if the species are foraged from the wild, versus
tended in garden plots or farmerQOs fieltsderutilized perennial species are also

important from an ecosystem sustainability pecdive. In northern Thailand, fields of



hill tribe farmers tend to be steep and highly erodib®e shift to more conventional
annual crop species would present numerous challenges to thedongroductivity and
sustainability of the hill tribe farmasystem.Table1 provides a list of some important

underutilized perennial species resulting from this survey.

Histories ofSeedSaving

Seeds figured largely iwvillagerd own naatives of their histories, identities, and
migrations. Interview and timeline analysis revealkeely distinctionsabout the different
village clusters, thevents that defined them as a people and as a commaindytheir
reliance on indigenous knowledge and the informal seed system. iathern Thai
communties hae relocatedmultiple timesfrom other regions, even across international
borders from Myanmar, China and Laos. The Cambodian communities had experienced a
particularly traumatic history under the Pol Pot regime andchangesfollowing the
demiseof the Khmer Rouge. All communities had betrectly affected in some way by
violence, revolution and uprisingsand their current seeshving practices and
agricultural systems reflected these experiences of uprooting and migrativaing
impacts fran the extensive VietnaWar.

In one northern Thai community, the followingarrative encapsulate how people

recounted their own historiexd agriculture and migratiorthroughstories ofpreserving,

losing, and regainingeeds:
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GenderRolesin the Informal SeedSystem

Gender analysis conducted in all thredlage &

informal seed system. There were no activitiesgif

the informal seed system identified by both mer
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were typically in the female domain, giving women exclusive access to seeds at the
sowing and posharvest stages. Meanwhile, activities such as weeding and haryesting
which required a lot of manual labaypically were performed by Ibio men and women.

Both men and women were active in the sourcing and selling of sekilis,the only
activity in all threevillage clusters that fell more under the male domain was decisions
about planting in Svay Rien@ambodia.

This analysis also revealed the different gendered understanding of the seed system
between men and women. Men and women were not always in agreement about who was
responsible for each activity. By asking men and women separately about these different
actvities, a more nuanced picture of the gender roles in these informal seed systems
emerged. Overallthe gender card sorts and household interviews revealeavdinaén

are more active than men in the informal seed system. This is dwe tonportant
reasos:

1. Thedifferent spatial domainsof men and women. Women enjoy keeping home
gardens with crops for household consumption. Keeping these gardens allows
them to have a hand in providing for their households while remaining in the
vicinity of their homesteatbr other femaleassigned activities, such as childcare,
cleaning and washing clothes. On the other hand, the spatial domains of men are
typically away from the home, gatheringrest products(in Thailand only)
keeping fields, hunting and dealing withraals such as pigs, fish and chickens.

2. The gendered division of knowledgein these communities. WomenOs
involvement in home gardens ensures their role as gatekeepers of knowledge
about indigenous vegetable species for household use. Thetin-day handling
of a variety of locally important species facilitates their familyanitth a range of
crops about which they know significantly more than men. Men meanwhile
invest their time in learning aboather important householkehterpriseshat fall
within their typical domains. Men on the whole did not have as keen an eye on

seedselection, separation and storage from the informal system as women.
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Figure 2. Gender roles in the informal seed system in Chiang Dao (Thailand) [top],
Chiang Rai (Thailand) [middle], and Svay Rieng (Cambodia) [bottom] village

clusters.

Informal SeedTrading

This pilot project generated rich data on village seed trading preferences and practices
that will be analyzed for future publications. Early results indicate that the village
clusters demonstrated similar seed trading practiéémost without exception, farmers
report thatvegetableseed trade among villagers is common, and readily gilemnever
asked,without expectation of any payment in cash, returned seed, or proffaocmers

report requestingmall quantities (a handful) seed from relatives and neighbors on a
sporadic basis. Most households saved most of their own planting ,sesdy

occasionally needing to acquire seed from other househbéd® villageslid not have a



defined network of seed keepers who served as g@mymgermplasm producers and
suppliers for a large number of householdsiplications of these findings include the
need for widely targeted agricultural development programs, with respect to agricultural
biodiversity and variety production; programs canassume that skills or planting
materials supplied to key individuals will have a direct, immediate reach to many other

farmers.

Seeds are nearglways traded between people with close relationships, such as family
members or friendsand he quantityof seed shared depends on the strength of the
relationship between the people involved in the transactidfon-reciprocal seed
exchange is a way of building relationships; it is tradition for seeds to be shared for the
common good as a way of building comnity. Informal seedtrade between ethnic
groups iscommonand unproblematic where community relations are good, with much of
this trade and purchase occurring at local markétealth stratification is evident: some
farmerswere morewilling to asksoneone for seed who is from a different ethnic group
than to ask someone from a different economic stratum, and that poorer farmers were

more likely toask for seed than rich farmers

The seed fairs held in each region stimulated informal exchange and uncovered patterns
of trade and species that were commonly tradée most common varieties of seeds
that were brought included various types of cucumber, long bean, eggplant, field beans

okra, winged bean and vegetable lablab. However, a few uncommon varieties showed up

e Lo .

as well, including a very large type of ,

JobOs tear, sorghum and millatthe
Thailand seed fairs, there wal
significantly more interaon and
exchange of seeds among thkiang
Rai participants than among thosels y
that participated in Chiang Dad\s [l /f‘-f" :
there is greater distance between t§ ”"' ':-

Chiang Rai Seed Fair



four communities that were represented as well as more ethnic diversity (i.e. Black Lahu,
Yellow Lahu amnl Akha)in Chiang Raiseeds saved from garden crops being grown in
that area might be more diverse compared to those in the Palaung communities of Chiang

Dao. If so, greater crop diversity may hatenulated more interest in seed exchange.

By the time & the final seed fair in Svay Rieng, Cambodia, the event process had been
well-refined and facilitated very successful and enthusiastic seed swapping among
participants. The Cambodia seed fair also benefited from drawing participants from a
wide geographiarea, though there was little ethnic diversityadsparticipants were
Khmer. Only 22 distinct seed species were collected at the Cambodia seeoftir.

swap surveys indicated that on average, each participant both gave and received five
packets okeed.

Seed Accession Collection and Seed Viability Testing

When all of the seed storage vessels and locations for the seed accessions were identified
and crosgabulated, it was found that plastic bags were the favored vessel for storing
seeds andhat above the fire washe favored locatiorto store seeds across all twelve
villages (Table 4). Thefavored combinationof seed storage vessels and location were
storing seeds in open seed clusters above the fire or hanging plastic bags filled with seeds
on the wall. Data collected from data loggers hung above village fires suggest that fire
may create fluctuatingemperatures and relative humidity throughout the day as the fire

is stoked and allowed to cool in periodic cycl&éemperaturegabove a typical kchen
hearthranged from 22.8 to 40.6C anmdlative humidity from 45% to 92. Relative
humidity appears to exhibit a negative relationship with increasing temperéfigas

3). Storing seeds above a fire may also help to prevent pest infestaimays the

smoke and heat create inhospitable environments for stored seecapartntioned by

several villagers in interviews.



Table 4. Cross tabulation of seed accession storage location and storage vessel.

Storage Location
OnorIn
Above Hung Cabinet in Outside % of
Fire on Wall Kitchen House Total Total
Plastic Bag 7 13 3 0 23 29.9
Open Seed
Cluster 13 4 1 1 19 24.7
Cloth Bag 9 5 2 0 16 20.8
Paper Bag 1 2 4 0 7 9.1
Plastic
Netting 5 0 1 0 6 7.8
_ | Plastic
§ Bottle 0 2 1 0 3 3.9
g In Basket 0 0 0 2 2 2.6
o Glass Bottle 0 0 1 0 1 1.3
S Total 35 26 13 3 7 100.0
9 | 9 of Total 45.4 33.8 16.9 3.9% 100.0

Overall, 10,915 seeds representing 95 accessions of seeds were donated to the researchers
for use in the ECHO Asi8eedBank as well as in the seed viability experiment. Of these
10,915 donated seeds, 90.0% (9,532 seeds representing 80 accessions) were usable for
the seed bank and experimental purpoBegufel). Of these accessions, the Chiang Dao
village cluster donad 33 usable accessions, the Chiang Rai village cluster donated 29
usable accessions, and the Cambodia village cluster donated 18 usable accessions, where
OusableO refers to an accession with enough seeds to be used in the viability experiment.
Of the 79plant picturecards that were created for the villaggle card sorts, researchers

received seeds of 3 of the species on the cards
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Figure 3. Temperature and relative humidity for seed storage above village fires

Seeds across accessions frihma Chiang Rawillage clusterhad the greatest germination

rate of 64.3%, followed by Chiang Dao seeds at 54.4% Camdbodia seeds at 44.2%
Mean days to 50% germination was lowest in seeds from the Cambodia village cluster at
5.3 days, followed by ChignDao at 5.5 days, and greatest in the Chiang Rai village
cluster at 6.1 days. It is generally accepted that the shorter number of days to 50%
germination, the better the chancesekdlingsurvival. So, although Cambodian seeds
generally had a lower vidily than the other two village clusters, the seeds that did
germinate may in fact exhibit greater vigor because of the lower time to 50%
germination.

Across village clusters, seeds in the Fabaceae (bean) family exhibited the greatest
viability of 70.8%, and seeds in the Solanaceae (tomatoes, eggplant, pepper) family
exhibited the lowest viability of 21.5%igure4). Each of the three village clusters were

very good at saving Fabaceae seeds, and although Cambodia had the lowest overall
germination rategacross accessions, Cambodian villages exhibited the greatest Fabaceae
viability at 85.5%. Cucubitaceae (pumpkin and squash) seeds generally had low viability
(35.5% and 41.6% in Cambodia and Chiang Dao, respectively); however, Chiang Rai
seeds exhibitedallar viability at 74.2%. The great spreadfarmersaved seed viability

across familiesmay be due to inhibitory mechanisms in seeds from diffeseetd
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families or an inherent difficulty in maintaining seed viability for particgleedfamilies

in speific locations Lessons may be learned from each of the village clusters plaotit
family-specific seed saving and storage methodologies for seeds that they szveigt

as evidenced in the high rates of viability for Fabaceae seeds from Cambddia an
Cucurbitaceae seeds from Chiang Rai.
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Figure 4: Effect of plant family on seed germination by village cluster. Columns

with same letters are not significantly  different at alpha =0.05 probability.

Conclusions
This oneyear projectiemonstrate the value of investing in local, ilgenous informal
seed systemsConnectingarmers and farmer associations within the informal seed
systento local non-governmental gencies and an NGBased seed bamk versatile and
has certain advantages. Many of the underutilized species revealed in the village surveys
have potential and are being evaluated negional development context by local actors
The relationship betven the local hilltribe seed system and the EGb#Sed seed bank
potentially improves system sustainability, offers new economic opportunities for local
farmers, and increases distribution of high quality, locally adapted seed to other farmers
and developma workers in the region. Our results indicate that seed produced by local
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farmers is generally similar in quality to seed from commercial sources. As particular
species become more visible and gain in popularity, increasing supply to meet demand
could ke a constraint. However, this scenario does offer new market opportunities
particularly to hill tribe women farmers. Because the seed bank also distributes seed to
poor farmers, as well as development workers, the system described here could also
facilitate the movement and adoption of improved seed from the formal seed system. It
builds upon existing local experience, knowledge and skills. It provides poor farmers
who may not be able to afford commercial seed access to high quality, locally adapted
varieties. And, it represents a holistic and inherently strong approach, as it relies upon
partnerships and networks from all aspects of the informal seed system. It is also
important to note that this project was preliminary and limited in scope andodurati
weaknesses and bottlenecks identified in this study warrant further testing and

modification.

Thisresearch outlines practical steps and activities for strengthening indigenous seed
systems in northern Thai and Cambodian communities and potentihdethe reach

and impact of valuable, locatigdapted crop species. The key to success is the adoption
of a holistic approach that empowers resoyroer households and communities,

fortifies indigenous seed pathways, promotes seed system best prasidt@reserves

and improves the rich genetic biodiversity of the system. In order to cofitgue
strengthening of informal seed systems within the region, there is the need to expand this
research and extend it into other communities and countrigs.s@ddeup is critical to
preserving biodiversity, ensuring food security and facilitating the sustainable
development of these rural agroecosystems. For maximum impact, it is hoped that this
methodological approach to strengthening informal seed systamise extended into

other countries in South and Southeast Asia faced with community food insecurity,
including Bangladesh, Cambodia, Laos, and Vietnam.
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Table 1. List of surveyed perennial plants that were identified by

communities in northern Thailand and Cambodia

Presence of

crops in
Plant description - Regional garden each of the
Common edible parts for status/propagation survey
#  Family Latin Name Name vegetable* dishes method areas
Welsh onion, Perennial onion;
Allium bunching tender leaves stir Very common; Ca(4),CD
1 Alliaceae fistulosum onion fried. pro pagated by division (4); CR (4)
Allium Leaves included in Somewhat common; Ca(2); CD
2 Alliaceae tuberosum garlic chives various dishes. progagated by division (0); CR (3)
Very common; seedling
Mangifera Tree produces edible production with Ca (4); CD
3 Anacardiaceae indica mango tender leaves rootstock (4); CR (3)
Spondias Tree produces edible Common; propagated by Ca(3); CD
4  Anacardiaceae pinnata hog plum fruit/leaf shoots seed and cuttings (1); CR (2)
Herbaceous perennial
Colocasia produces edible stems Very common; Ca (4); CD
5 Araceae esculenta taro and leaves propagated by division (3); CR(3)
Herbaceous perennial Wild food; rarely
spiny produces edible young cultivated; propagated Ca (0); CD
6  Araceae Lasia spinosa vegetable leaves by division (2); CR (0)
Common in uplands;
Eleutherococcus  climbing Shrub produces edible propagated by seed or Ca (0); CD
7 Araliaceae trifoliatus ginseng tender leaves cuttings (3); CR (4)
Small tree produces Wild food; rarely
Trevesia edible shoots and cultivated; prop. by Ca (0); CD
8 Araliaceae palmata snowflake tree flowers cuttings/seed (4); CR (1)
Wild food; common Thai
Arecacea Multi - stemmed palm ornamental; propagated Ca (0); CD
9 (Palmae) Caryota mitis fishtail palm with edible heart by seed (4); CR (3)
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Arecacea Calamus Viny palm with edible Wild food; sometimes Ca (0); CD
10 (Palmae) siamensis bitter rattan shoot hearts cultivated; prop. by seed (4; CR (1)
Arecacea Calamus white thorn Viny palm with edible Wild food; sometimes Ca (0); CD
11 (Palmae) viminalis rattan shoot hearts cultivated; prop. by seed (4); CR (3)
Unknown in survey areas
Gymnema Kwangtung Woody, perennial vine (grows nearby); prop. by Ca (0); CD
12 Asclepiadaceae inodorum gymnema with edible shoots cuttings (0); CR (0)
Wild food; rarely
Diplazium tropical cultivated; propagated Ca(1); CD
13 Athyriaceae esculentum vegetable fern Fern with edible fronds by division (0); CR (0)
Malabar Herbaceous, perennial Common; propagated by Ca(3); CD
14 Basellaceae Basella alba spinach vine with edible shoots division and seed (0); CR (1)
Small tree produces
Oroxylum Indian edible flower/tender Wild food; sometimes Ca (0); CD
15 Bignoniaceae indicum trumpet pod cultivated; prop. by seed (0); CR (1)
Fruit from small  tree
can be eaten in salads Very common; seeds Ca (4); CD
16 Caricaceae Carica papaya papaya and stir fries often saved (4); CR (4)
Herbaceous perennial, Common (garden
I[pomoea planted as annual, production); commercial Ca (4); CD
17 Convolvulaceae aguatica morning glory edible leaf shoots seed (1); CR (2)
Herbaceous perennial, Common
Ipomoea aquatic aquatic; edible leaf (ditches/ponds); Ca(1); CD
18 Convolvulaceae aguatica morning glory shoots propagated by cuttings (1); CR (1)
Viny, herbaceous Common garden/field
I[pomoea perennial produces crop; propagated by Ca (4); CD
19 Convolvulaceae batatas sweet potato edible young leaves cuttings (3); CR (4)
Viny, herbaeous
Coccinia perennial produces Common wild food; Ca(2);CD
20 Cucurbitaceae grandis ivy gourd edible leaf shoots sometimes cultivated (1); CR (1)
Woody shrub produces
Manihot edible leaves (raw Common field crop; Ca (3); CD
21 Euphorbiaceae esculenta cassava leaves toxic) propagated by cuttings (4); CR (4)
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Woody shrub with

"#$%0&%&$""(&) edible leaf shoots, Uncommon; propagated Ca (0); CD
22 Fabaceae Acacia concinna  )(*!&+&+$K flowers and pods by cuttings (0); CR (0)
Wild food; common in
Woody shrub produces gardens; propagated by Ca (4); CD
23 Fabaceae Acacia pennata cha-om edible leaf shoots cuttings (4); CR (1)
Woody shrub produces Common field and
edible flowers and garden crop; seeds Ca (3); CD
24 Fabaceae Cajanus cajan pigeon pea young pods saved (4); CR (3)
Herbaceous, viny
Lablab vegetable semi - perennial with Common garden crop; Ca(1l); CD
25 Fabaceae purpureus lablab bean edible tender pods seeds saved (4); CR (4)
Invasive shrub; edible Common; wild and
Leucaena shoots and tender cultivated; propagated Ca (4); CD
26 Fabaceae leucocephala ipil ipil pods by seed (2); CR (1)
Herbaceous, viny
Psophocarpus perennial; many parts Very common; seeds Ca (4); CD
27 Fabaceae tetragonolobus winged bean edible saved (4); CR (3)
Sesbania Small tree produces Common; propagated by Ca(3); CD
28 Fabaceae grandiflora sesbania edible flowers seed (4); CR (0)
Tamarindus Tree produces edible Very common; seedling Ca(3); CD
29 Fabaceae indica tamarind leaf shoots production (2); CR (4)
Tree produces edible Wild food and planted;
leaf shoots and common; propagated by Ca (0); CD
30 Fabaceae Senna siamea cassod tree flowers seed (1); CR (2)
Wild food,; isolated
Clerodendrum cultivation; propagated Ca (3); CD
31 Lamiaceae glandulosum glorybower Edible leaf shoots by cuttings (2); CR (0)
Semi -perennial,
Hibiscus woody, small shrub; Common garden plant; Ca (0); CD
32 Malvaceae sabdariffa roselle edible shoots seeds saved (3); CR (1)
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Tree produces edible

Azadirachta leaf shoots and Fairly common; usually Ca(3); CD
33 Meliaceae indica neem flowers propagated by seed (4); CR (0)
Tree produces edible
Artocarpus fruit that is cooked in Very common; usually Ca (4); CD
34 Moraceae heterophyllus jackfruit curries propagated by seed (4); CR (4)
Wild food and cultivated,;
Broussonetia Woody shrub produces uncommon; prop. by Ca (0); CD
35 Moraceae kurzii sa lae edible flowers cuttings (0); CR (0)
Wild food,; isolated
Tree produces edible cultivation; propagated Ca (0); CD
36 Moraceae Ficus racemosa cluster fig leaf shoots by cuttings (0); CR (0)
Wild food; some
white fig; red Tree produces edible cultivation; prop. by Ca (0); CD
37 Moraceae Ficus virens shoot fig leaf shoots cuttings (1); CR (0)
Tree produces edible
shoots and tender Common; propagated by Ca (4); CD
38 Moringaceae Moringa oleifera moringa pods seed and cuttings (4); CR (0)
Musa x Edible fruit, flowers Very common; Ca (4); CD
39 Musaceae paradisiacal banana and inner core of stalk propagated by division (4); CR (4)
Sauropus katuk/sweet Woody shrub produces = Common; propagated by Ca(1);CD
40 Phyllanthaceae androgynus leaf edible leaf shoots cuttings (4); CR (4)
Somewhat common;
Piper Low growing, erect; propagation by division Ca (0); CD
41  Piperaceae sarmentosum leaf pepper produces edible leaves and cuttings (3); CR (0)
Wild food and cult.;
prop. by
Gigantochloa rhizome/culm/branch Ca (0); CD
42 Poaceae apus large bamboo Edible shoots cuttings (2); CR (0)
Scattered cultivation;
Thyrsostachys umbrella propagated by rhizome Ca (0); CD
43 Poaceae siamensis bamboo Edible shoots offsets (1); CR (0)
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Scattered cult.; prop. by

Dendrocalamus rhizome offsets and culm Ca(1);CD
44 Poaceae giganteus giant bamboo Edible shoots cuttings (2); CR (0)
Common; propagation
Dendrocalamus by rhizome offsets and Ca(1);CD
45 Poaceae strictus male bamboo Edible shoots culm cuttings (2); CR (1)
Berry -like fruit (yellow Wild food and cultivated;
Solanum Indian or orange will fully regionally common; Ca (0); CD
46 Solanaceae indicum nightshade mature) seeds saved. (0); CR (0)
Regionally common
Solanum red - fruited Yellow fruit; added to garden perennial; seeds Ca (0); CD
47 Solanaceae stramonifolium nightshade various dishes saved (0); CR (0)
Small green fruit;
Solanum Thai pea added to various Common garden Ca (4); CD
48 Solanaceae torvum eggplant dishes perennial; seeds saved (3); CR (0)
I
*Any edible part of either cultivated or wild plants, typically leaves, shoots, stem hearts, flowers and fruits, that is eaten as

a significant portion of a primary dish (e.g., salads, soups, curries), excluding pulses, carbohydrate

crops and dessert fruits.

Table 2. List of surveyed annual plants that were identified by communities in northern

-rich grains or root

Thailand and Cambodia .

Presence of

crops in
Plant description Regional garden each of the
edible parts for status/propagation survey
#  Family Latin Name Common Name vegetable* dishes method areas
Both small seedlings Regionally common
Amaranthus vegetable and tender leaves vegetable crop; Ca (4); CD
49 Amaranthaceae tricolor amaranth consumed. commercial seed (0); CR (0)
Leaves reportedly
Celosia consumed by the Common ornamental Ca (4); CD
50 Amaranthaceae argentea celosia/cockscomb Palaung in the past flower; seed saved (4); CR (0)
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Somewhat common

Spinacia garden crop; Ca(1); CD
51 Amaranthaceae oleracea spinach Edible leaves commercial seed (2); CR (0)
Edible leaves; older Uncommon garden
Lactuca Indian/tropical leaves are quite crop; seed saved;self - Ca(1); CD
52 Asteraceae indica lettuce bitter seeds (0); CR (1)
Raw leaves used to
Lactuca dip chili sauces and Fairly common garden Ca (0); CD
53 Asteraceae sativa lettuce curries crop; commercial seed (1); CR (1)
Somewhat common
Brassica Edible stalks and garden crop; Ca (0); CD
54 Brassicaceae alboglabra Chinese kale florets commercial seed (2); CR (3)
Brassica Chinese mustard Edible leaves and Fairly common garden Ca(3); CD
55 Brassicaceae chinensis cabbage vegetative heads crop; commercial seed (4); CR (4)
Common upland field
Brassica mustard greens; Leaves prepared in and garden crop; seeds Ca (0); CD
56 Brassicaceae juncea leaf mustard various ways often saved (3); CR (3)
Brassica Not very common
oleracea var. Edible vegetative garden crop; Ca(1); CD
57 Brassicaceae capitata cabbage heads commercial seed (1); CR (1)
Brassica
oleracea Edible leaves and Uncommon garden Ca (0); CD
58 Brassicaceae var.botrytis broccoli florets crop; commercial seed (0); CR (0)
Edible leaves and Fairly common in the Ca (0); CD
59 Brassicaceae Brassica rapa turnip mustard root uplands; seeds saved (3); CR (1)
Raphanus Fairly common;
sativus var. Edible leaves, seed commercial seed; seeds Ca(3); CD
60 Brassicaceae longipinnatus  daikon radish pod and root sometimes saved (3); CR (2)
Large fruit cut up and Very common field and
Benincasa wax gourd; winter added to curries and garden crop; seeds Ca (4); CD
62 Cucurbitaceae hispida melon soups often saved (4); CR (4)
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Cucurbita Edible fruit and Common; commercial Ca (2); CD
63 Cucurbitaceae maxima pumpkin shoots seed; seeds saved (4); CR (1)
Grown in
fields/gardens; edible Very common field and
Cucurbita fruit, shoots and garden crop; seeds Ca (4); CD
64 Cucurbitaceae moschata pumpkin/squash flowers widely saved (4); CR (4)
Very common field and
Cucumis garden crop; seeds Ca (4); CD
65 Cucurbitaceae sativus cucumber Edible fruit widely saved (4); CR (4)
Lagenaria calabash; bottle Edible fruit and Very common; seeds Ca (4); CD
66 Cucurbitaceae siceraria gourd shoots widely saved (3); CR (3)
Luffa Very common; seeds Ca (4); CD
67 Cucurbitaceae cylindrica smooth luffa gourd Edible immature fruit widely saved (4); CR (2)
Momordica Ca (4); CD
68 Cucurbitaceae charantia bitter melon Edible young fruit Common; seeds saved (0); CR (1)
Trichosanthes Edible young fruit Fairly common; seeds Ca (0); CD
69 Cucurbitaceae cucumerina snake gourd and leaf shoots saved (3); CR (1)
Produces large pod
Canavalia with edible pink/red Not very common; Ca (2); CD
70 Fabaceae gladiata sword bean seeds seeds saved (1); CR (1)
Edible immature
Phaseolus seeds, pods and Not very common; Ca (2); CD
71 Fabaceae lunatus lima bean leaves. seeds saved (4); CR (0)
Not very common;
seeds saved;
Phaseolus French/bush/string commercial seeds Ca (1); CD
72 Fabaceae vulgaris bean Edible tender pods available (2); CR (0)
Uncommon; seeds
Pisum Edible pods and vine  saved; commercial Ca (1); CD
73 Fabaceae sativum sugar pea shoots seeds available (1); CR (1)
Uncommon; seeds Ca (2); CD
74 Fabaceae Vicia faba fava bean Edible seeds saved (0); CR (1)
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Planted as a green

Common in certain

Vigna manure/cover crop; areas; planted as field Ca (1); CD
75 Fabaceae umbellata rice bean tender pods eaten crop; seed saved (4); CR (0)
Common; planted as
Vigna black bean/bush Immature pod garden and field crop; Ca (1); CD
76 Fabaceae unguiculata (cowpea) consumed seed saved (4); CR (3)
Vigna
unguiculata Very common garden
ssp. yardlong/asparagus Immature pod crop; seeds widely Ca (4); CD
77 Fabaceae Sesquipedalis bean consumed saved (4); CR (3)
Abelmoschus  okra Common garden crop; Ca (2); CD
78 Malvaceae esculentus Edible pod seeds widely saved (4); CR (0)
Common perennial
Lycopersicon (planted as annual); Ca (3); CD
79 Solanaceae esculentum tomato Edible fruit Seeds saved (4); CR (3)
Various types Very common perennial
Solanum (shapes and colors) (planted as annual); Ca (4); CD
80 Solanaceae melongena common eggplant for a variety of dishes seeds saved (2); CR (3)

*Any edible part of either cultivated or wild plants, typically leaves, shoots, stem hearts, flowers and fruits, that is eaten as
a significant portion of a primary dish (e.g., salads, soups, curries), excluding pulses, carbohydrate-rich grains or root
crops and dessert fruits.
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Table 3. List of seeds added to the ECHO

-Asia seed bank collection as a result of the project
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