


















































Enhancing Nutrient Uptake and Reducing Anti-Nutritive Effects

Underutilized food plants have many beneficial nutrients (Table 10) which can be
enhanced when eaten in combination with other foods (Table 11) or processed before
consumption (Table 12). However food-based approaches must also take into consider-
ation the toxic and anti-nutrition elements of some of these varieties (Table 13). In many
cases, reliable and adequate nutritional data is not available due to lack of funding for
research on underutilied food plants.

However, a few general rules of thumb can be considered when incorporating wild and
underutilized plants into diets:

+ Eat a wide diversity of leafy green vegetables

= Eat each type of plant in moderation

» Reduce the effects of oxalates, polyphenols, and tannins by cooking before
consumption

+ Soaking, de-hulling, germinating, and fermenting help to de-activate or remova
anti-nutritive elements

= Roasting yams, taro, etc. reduces anti-nutritive effects

While degradation is a possible side effect of processing foods before consumption,
there are foods that also enhance nulrient intake when eaten together with pariicular
food types (Table 11).

Thermal and mechanical processing methods can also be used to inactivate anti-nutri-
tional factors, therefore enhancing availability of beneficial nutrients (Table 12).

Household food processing and preparation methods can enhance overall nutrient by
inactivating anti-nutritive factors such as phytates and oxalates. However the use of
heat and mechanical methods can also lead to degradation of the beneficial nutrients as
well {Table13). Overall, moderation and diversity is a good rule of thumb!
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Table 10: Nulrents from plant food sources (Edible Leaves of the Tropics, Martin et al. 1998).
Nutrients: Plant Food Source: | Summary:

Vitamin A + Orange, yallow, and | + Vitamin A is found in leaves in tha form of provitamin A carot-
green fruits and enolds which are converted by body to vitamin A
vegetables = Carctenoids are heat-resistant
« Qils « Leafy greens should be shredded to make beta-carciene
more available

« Rapid post-harvest deterioration of vitamins, so best to eat
freshly picked leaves, store them cool and moist or wrapped
In plastic to be cooked as soon as possibie

+ Beta-caroienas found in mangoes, sweet potatoes, and
purnpkins more easily absorbed by the body

vitamin C = Citrus frults + Destroyed by heat
= Papaya, guava +  Antl-oxidant
- Peppers
« Dark green laaves
Vitamin B « Dwark leafy greens = Waler soluble, so can be lost # cooking water is thrown out
(Including
ribeflavin and
thiamine)
Iron = Dark green fsaves + Nutrient uptake enhanced if consumed with vitamin C (for
+ Legumes example, citrus)
« Whole grains + 6-12% of Iron found in amaranth is bicavailable
Zine « Splnach + Absorption enhanced by eating with protein and organic
+ Nuts and seeds acids
Calclum + Green leafy greens | + VWhen present as an oxalate, nct solibte and not taken up in
digeastive tract

Phosphorus + Green lealy greens

Protein = Green lealy greens

Table 11: Nulrient enablers for different food sources (World Renew, Gibson 2006).

Enablers: Food Sources: Nutritional Consequences:
Ascorbic acid + Citrus fruit and juices. + Enhances absorption of iron
~ Other fruils: guava, mango, papaya, kiwi, § - Counteracts harmful effecis
sirawbermies. of phytates
» Vegelables: tomnato, asparagus, Brussel | - May enhance folate bioavail
sprouts, spinach, alc. ability
Organic acids (citric, lactic, { + Fermented milk products (ie. yogurt), + Eahance abserption of zing
acetic, butyric, propionic, vegetabies, sauerkraut, soya sauces, and possibly iron
and formic acids) fermented cereals
Protein = Animal and plant sources = Enhances absorption of zinc,
iron and copper
» Increases urinary excretion
of calcium
Fats » Qi seeds, nuts + Enhance absorption of
fal-soluble vitamins A, D, E,
K, and carotenolds
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Neglected and Underutilized Species: Plant Profiles Araceae Family
Amaranthaceae Family Colocasia esculenta
Taro
Amaranthus tricolor Worn/Diuun .
Vegetable Amaranth Not available from ECHO Asia.
Anudn

« Taro is a species that is indigenous to SE Asia and grows wel in h_ome gardens,
mixed orchards, and moist agroforestry settings. There are van'etu_as that prefer
both flooded (or moist) and non-fiooded conditions. The plant is mainly grown for

Available from the ECHO Asia Seed Catalog.

* Vegelable amaranth originates from tropical Asia and is one of the major leafy

vegetables in South and Southeast Asia and possesses an upright branched struc-
ture, whereby the young leaves and siems are eaten like cooked spinach. It prefers
temperatures between 25 and 30°C (77-86°F) and although it grows best in a loam
or silty-loam soil with good water-holding capacity, it can grow on a wide range of
soit types and soil moisture levels. (ECHO Asia Seed Fact Sheet).

Leaves taste like and have similar texture to spinach.

The leaves are added as a vegetable to soups and stir-fried dishes or eaten raw as
a salad.

its fleshy underground storage organ (corm) and propagation is typically asexual,
using harveted and planted cormlets off the main mother corm. (Bumnette, at al. In
Press; TN B1). _

The corm is a mild-tasting starch staple that takes on the flavor of seasonings. The
stem is generally mild-tasting as well. o

The young stem is added as a vegetable to soups or ealen raw as a dlppmg vege-
table. Old stems are not palatable. The corm is a starch staple substitute eaten
boiled, roasted or boiled in soups.

drz Wimoady B Dupcan
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Araliaceae Family Arecaceae (Palmae) Family

Trevesia palmata Calamus siamensis
Snowflake Tree Rattan, White Thorn
Arna

AT .
Available as UHDP cutiings.

. Rattan is a bushy palm with thorns that has an erect, yet slightly vining habit that

Available as UHDP cutlings.
* Snowflake tree is a shrub-like tree which is indigenous to SE Asia and is found

primarily in unexposed, moist forest siles, such as northern slopes and cregk
bottoms. However, it adapts well to home gardens and agroforest situations thay
constitute a biodiverse, multi-storied orchard that approximates the natural forast
ecosystem. Although the small tree produces edible young leaves which arg
produced year round, the snowflake tree is best known for edible flowers that
ererge during the cold season {Burnette et al. In Press; UHDP 2008).

Shools and flowers are bitter {asting.

The shools and young flowers are blanched and eaten as a dipping vegetable with
chili pastes, or added as a vegetabe to soups and curries.

prefers unexposed, moist sites, such as northemn slopes and tfreek t?otioms: yet
can tolerate full sun to partial shade. 1t is indigenous to SE ﬁ}sua yet |nc1:easmgiy
rare in the wild. Besides its food use, it is a desireable species for mak.lng cane
fumiture and can easily be used in agroforests, backyard gardens, improved
long-fallows, and mixed orchard plantings (Burnette et al. In Press; UHDP 2008).
Hearls of shoot are bitter o

Rattan hearts of shoots can be blanched or grilled and eaten as a dipplqg vege-
table, added to soups and stews as a vegetable, or grilled and pounded into chili
pastes.




Caryota mitis

Fishtail Palm

Huwinin

Avaifable as UHDP cutltings.

‘,depiadaceae Family

Gymnema inodorum
Chiang Daa
pifiean )

-i&ﬁabl& as ECHO cultings.

. Chiang daa (the common Thai name) is a perennial vine that can l?e fqund in
1 disturbed areas throughout Southeast Asia. According to Chiangmai Umvgrsnty
researchers, chiang daa has high antioxidant activity and high levels of Wapnn E.
. The edible shoots and leaves have a nutty, spinach-like taste, It may be considerad

n acyuired taste. ' '
. ica:hiacr:‘lg daa is generally eaten as a dipping vegetable in Northern Thailand. Choose

young shoots with immature leaves.

Al

* Fishtail palm is an indigenous forest species native 1o SE Asia which grows waj in
an agroforestry, home garden, or mixed orchard setting with various amountg of
shade. It tolerales many different growing condilions, but prefers unexposed, moigt
sites, such as northem slopes and creek bottoms. It has traditionally been used fo;
household conspumption of its edible core (heart of palm) (Burnette et al. In Press.
UHDP 2006, HEAR.org 2012).

* Hearts of shoot are tender and sweet-tasling.

= Fishtail palm heart of shoots can be blanched or grilled and eaten as a dipping.
vegetable or added as a vegetable to soups and stews.
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Bignoniaceae Family

Oroxylum indicum

{ndian Trumpet
win(Central)/&uw(Northern)
Available as UHDP seeds.

Indian trumpet is a small tree that prefers well-drained, sunny locations, making it
ideal for establishing mixed plantings of minimal-shading, food-producing plants in
agroforesiry or home gardening settings. It can be a pioneer species in a newly
planted agroforest setting or even used along with pineapple, iemon grass, and lea
as soil-conserving countor hedges (Burnette el al. In Press; UHDP 2006).

The young dark-green pods can be harvested and stored in a cool, dry place for up
{o 4 days. The bitter flavor can be reduced by soaking in water ovemight or less.
The pods have a tender-crisp texture when cooked.

For stir-fried dishes, slice the pods cross-wise into 1/4 inch thick pieces and soak
in water. If eating as a dipping vegetable, whole pods can be roasted over glowing
coals until the skin is charred. Remove the skin, slice into pieces and aat with chill
pastes. The sliced pods can also be pickled in brine and stored.

Convolvulaceae Family

Ipomoea batatas
sweet Potato

JuR
Available as ECHO cuttings.

« Originally from South or Central America, sweet potato is now the 6th or 7th most
produced food crop in the world. It is high in nutrients, has a relatively high produc-
tivity, and has the ability to thrive on a variety of soils, but moist, well-drained
organic soils produce the best results. It is a tropical and subtropical plant which
can adapt to more temperate climates if the average temperature does not drop
below 20°C (68°F) and minimum temperatures stay above 15°C (59°F). It can be
grown up to 2500m and requires full-sunlight for best yields (TN Sweet Potato
1988).

+ Shoots and leaves taste similar to morning glory leaves. The versatile orange
tuber is sweet tasting,

« The shoots and leaves can be added as a vegetable in slir-fried dishes or soups.
The orange tuber can be roasted, boiled, fried or mashed.




Cucumis sativus

Cucumber
UPINTWINWDN
Available from the ECHO Asia Seed Catalog.

* The cucumber is an annual herbaceous plant trailing or climbing from 1.5- 4.5 m

cucurbita maxima & Cucurbita moschata
squashIPumpkin

A .
:;ot yet available through the ECHO Asia Seed Catalog.
. Pumpkin is a vining annual that originated in North America, possibly Mexico, and
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(510 15 1) by means of simple tendrils. Cucumbers are not suited to high mountain
climates or very dry seasons. Daytime temperatures of no lower than 15° C (60°F),
humidity of 80-80%, and rainfall of 100-200 mm (4-8 in) per month produce the
best results, especially whan grown in loose, well-drained soils amended with
organic matter (ECHO Asia Seed Fact Sheet).

Shoots and leaves, young and mature fruit (depending on variety) are all eaten.
The shoots and leaves can be eaten a a vegetable in soups and stir-fried dishes,
The fruit is usually pesled and eaten raw with dipping sauces or cooked as a vege-
table in soups, curries, and stir-fried dishes.

Photn Grewtst Kumberly B Duncan

is now widely distributed throughout the tropics. The vines will grow wide!gf along
the surface of the ground, rooting at nodes, or they may be grown on trellises or
other supports. Pumpkins thrive in warm conditions and pumpkin vines need ferlile,
compost-rich, well-drained sail in full sun. {(ECHO Florida Sead Fact S_hget). The
maxirna species contain varigites that have pumpkin-like fruit but the skin is usually
rmore yellow than orange and the stems are soft and spongy or corky (HortAnswers
2015).

The szhoots and leaves are sweet and tender, and the mature gourd fruit is sweet.
The shoots and leaves are eaten as a vegetable in soups and in stir-fried ‘dishe_s,
The gourd fruit can be eaten as a vegetable in soups and curries, or stir-fried with
eggs. The seeds are roasted and ealen as a snack, or pressed for oil.




Lagenaria siceraria

Bottle Gourd, Calabash

wudia

Available from the ECHO Asia Seed Catalog.

+ Botlle gourd is a vining annual that grows up to 30 feet in length and is grown
throughout Asia for its edible shoots, leaves, and fruit. tis generally best-suited for
semi-dry areas but is found throughout sub-tropical and tropical environments and
grows best in well-drained, loose soil with a good layer of compost. {(ECHO Asia
Seed Fact Sheet).

- Bottle gourd shoots, leaves, and young fruit are mild-tasting vegetables.

. Shoots, leaves, and fruits are gaten as a vegetable in soups, curries, and stir-fries.
They can be easily added to dishes that have stronger-tasting vegetables. Shoots
and leaves of the Cucurbitaceae family can be easily stir-fried or steamed with
garlic, oyster sauce, and fermented soybeans for a tasty vegetable side dish.

Photo Credit K\fﬂbcrly
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Luffa cylindrica

smooth Luffa Gourd

UIuHaY

Available from the ECHO Asia Seed Catalog,

fl;;j:‘:)an |gs ; :tlig:t;irfl'g“zr;rt\_g thal:j when mature, produces cblong fruif about 30 cm (1
of fiber and oval, black seeds. Luffa ge
;\l:"er cucumbers thrive but prefers well-drained, fertile sgil ntlasrglly S st e
ey ; . (ECHO Asia Seed Fact
. }':: ::gc;:z ::g Ilzaves are sweet and tender, and the young fruit is mild-tasting
T e o cazvs: ::;a;zn asa vegetgble in soups and in stir-fried dishés.
= a vegetable in soups and curries, or stir-fried with




Momordica charantia

Bitter Melon

wrroruzdaun(Variety in ECHO Seed Bank)
Available from the ECHO Asia Seed Calalog.
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Bitter gourd is an annual vine that prefers well-drained, sandy loam soil but will
grow in areas with poorer soils. It produces edible lender vine tips that are rich in
vitamin C and calcium, and immature fruits that have folic acid and vitamin C
{ECHOQ Asia Seed Fact Sheet).

Shoots are edible year-round while the immature fruits are best harvested during
hot season for consumption.

Shoots and fruits are eaten as a vegetable in soups. Bitter gourd stuffed with
minced pork and added to pork bone broth is a classic Thai dish. Sautee with
onions and add to omelettes for a quick and tasty meal.

Trichosanthes cucumerina
snake Gourd

TplIR)
Not available from ECHO Asia.
+ Snake gourd is indigenous to South and SE Asia, and has a habit very much like

cur_:.umber or pumpkin. It is best grown on a frellis for supporting the snake-like
fruits and providing ample amounts of sunlight. It can be grown in the tropics and
sub-tropics at elevations up to 1,500 meters, and it grows best in areas where
annual daytime temperatures are within the range 22 - 35°C, but can tolerate 14 -
38°C. It prefers a mean annual rainfall in the range 2,000 - 2,500mm, but tolerates
700 - 4,200mm and it grows best in a rich well-drained soil with plenty of moisture
in the growing season (HEAR.org 2012).

The shoots and leaves are sweel and tender, and the young fruit is mild-tasting.
The shools and leaves are eaten as a vegetable in soups and in stir-fried dishes,
The peeled fruit can be eaten as a vegetable in soups and curries, or stir-fried with
eggs.
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Euphorbiaceae Family Manihot esculenta

Cassava
s _
ﬂavaﬂable from ECHQ Asia.

One of agriculture’s oldest crops, cassava is native to South ﬂ_\merica_and is
primarily grown as a perennial orchard and field crop species. Attaining herght§ of
1.5 meters, it is propagated from stem cuttings and is tolerant of acid soils, making

Cnidascolus aconitifolius

Chaya, Tree Spinach
N
Available as ECHO cullings.

« Chaya is a fast-growing perennial shrub native to Mexico that produces manyat.

tractive, large, dark green leaves. It can grow well on a wide range of sails in hoth
hot, rainy climates and areas with occasional drought. It grows easily and quickly,
especially at higher temperatures, and new leaves grow quickly after harvesting
(TN Chaya 2006).

Chaya has sweet-tasting leaves and shoots, and crunchy stems that are simiar tg
brocolli stems in texture. its leaves are rich in protein, calcium, iron, carotens,
riboflavin, niacin and ascorbic acid.

Chaya is a versatile food plant that can be eaten as a dipping vegetable with chij
pastes, added as a vegetable in stir-fries and curries. The chewy texture of itg
leaves is similar to cassava, cassod tree, and papaya leaves.

it a well-suited crop for smallholder farmers of the tropics (FAOQ 2013). )
Cassava tubers are primarily eaten for calories and are otherwise consterab.Iy
deficient in nutrition. There is high protein content in young leaves but amino acid
content is unbalanced, especially methionine. Possesses good qqanuhgs of
vitamin B, phosphorus, and iron. Cooked cassava leaves have a mild spinach

VOr. .
ﬂcaassava greens are eaten as a dipping vegetable in the Padang culture in Indo-
nesia. After blanching, the greens can be cooked with shallols, gatangal _and
coconut milk for a sweel-savoury side dish, Cassava tubers can be boiled,
steamed, fried, or fermented and prepared into a flour. Braziian food showcases
breads and pancakes made from cassava flour.



Sauropus androgynus
Katuk; Sweet Leaf
Anwinu

Available as UHDP cultings.

Katuk is indigenous to SE Asia and very often found planted in home vegetablg
gardens, where it can adapt well to varying amounts of shade. The shoots of katuyk
are produced throughout much of the year, particularly with the availability of mois.
ture. One productive bush can offer several edible shools at a time, making it g
very good perennial food source with very litlle effort involved {Burnetie et al. In
Press; UHDP 20086).

The shoots and leaves are nutty tasting with a chewier texture than other green s
The leaves are eaten raw in salads, or added to soups and stews as a vegetable,
The juice from leaves can be extracted.

Fabaceae Family

Acacia concinna
shikakai, Soap Pod Acacia

pU]

o
Not available from ECHO Asia.

Soap Pod is a quick-growing, climbing shrub native to Asia. It is a nitrogen-fixing
tree when the correct bacleria are present in the soit and is adaptiable to many
different types of habitats (Useful Tropical Plants Database 2015).

The shoots and leaves of this acacia variety can taste as sour as limes,

The shoots and leaves can be eaten raw or added to soups and stews to give a
sour flavor. This variety of acacia pairs well with fish dishes.




Cajanus cajan

Pigeon Pea
duwimp(Central)/dmzuaz(Northern)
Available from the ECHO Asia Seed Calalog.

« Pigeon pea is a perennial, tree-like shrub that grows 10 1.2 — 3.1 m (4-10 ft) tall and

Acacia pennata

Acacia {Cha-om)
azou{Central)/innaz(Northern)
Not available from ECHO Asia.

. Acacia is an indigenous forest species native to SE Asia which grows well in an

agroforestry setling with various amounts of shade. It tolerates many different
growing conditions, and the small tree handles coppicing well to produce more
young shoots and leaves (UHDP 2006).

The edible shoots and leaves have a sulfurous, garlicky taste, which can be consid-
ered an acquired taste. According to ECHO Asia staff, shools harvested during dry
season have the best flavor.

Eaten as a vegetable in soups and stir-fried dishes. Northern Thai enjoy acacia
vegetable soups generously fiavored with fermented shrimp or fish paste. Pairs
well with pickied garlic in omelettes for an easy meal. Acacia omelettes commonly
eaten with fermented shrimp chili pastes or fiery southern Thai sour shrimp soup.

is gsed for food and fodder as well as in agroforesiry systems. Originally from
India, but now grown throughout the tropics, it produces dark green leaves and
green, edub.le pods with seeds that are high in protein. Generally considered
droyght-remstant. pigeon pea can be grown on a wide range of soil typss, and
optimum average temperatures range frorn 18-29°C where annual rainfall ra;nges
frpm 500-1,500 mm (20-80 in} a year {ECHO Asia Seed Fact Sheet).

Pigeon pea seeds and pods have a distinctive taste - nutty and sweet. The seeds
have a mealy texture when cooked.

The dried maturg seeds are used as a legume and can be cooked mixed with rice.
The whole or split legumes can also be prepared as a slew or porridge. The young
seed pods can be blanched and eaten as a dipping vegetable.




Canavalia gladiata

Sword Bean

e Rl

Available from the ECHO Asia Seed Catalog.

+ Sword bean is known chiefly as a cultivated species and may have been deriveqd
from a wild species occurring principally in Africa, but is now found throughoy
South and SE Asia. It thrives in tropical climates exhibiting moderately high
temperatures (15-30°C/59-86°F). Preferred environmental conditions are found jn
the humid lowlands, but these beans may be grown with success in elevations {g
1000 m (3000 #t), and are well-adapted to growth and survival in low-quality sojls:
(ECHO Asia Seed Fact Sheet).

+ The immature seeds are starchy like potatoes with a similar flavor. The young seeq.
pods have a similar taste and texture to green beans

« The young seed pods can be blanched and eaten as a dipping vegetable, or stir-
fried as a vegetable. The immalure seeds are starchy like potatoes - boil whole
and remove the starchy interior. Eat mashed or whole in a similar fashion to jack-
fruit seeds.

gblab purpureus
L'vggetable Lablab Bean

'Tv:?f:me from the ECHO Asia Seed Catalog.

. Vegelable lablab is a climbing, perennial {or semi-perennfa!) Ia_gume commonly
grown in gardens for edible purple pods; the use of manure, irrigation, and sup.por?s
in home gardens will improve productivity. It is remarkably adaptable, growing in
various climates and regions with annual rainfall ranging from 200 to 2,590 mm
(8-98 in) and elevations ranging from sea level to 2,133 m (7,000 ft). As a nitrogen
fixer, it can grow in many types of soils with a pH varying from 4.4 fo 7.8 (ECHO
Asia Seed Fact Shest). )

. Young lablab seed pods taste like green beans, with a chewy-crisp texture. !Vlalure
seeds are roasted to give a nutty taste. The flowers and leaves are also edible.

. The mature seeds are roasted and eaten as a beer snack. The green pods can be
stir-fried or blanched and eaten as a dipping vegetable.



Leucaena diversifolia/Leucaena leucocephala
ipil Ipil

it

Available fram the ECHO Asia Seed Calalog.

* Leucaena diversifolia is a multi-purpose 3-20 m tall tree species originally found iy
Central America but has become naturalized throughout many parts of the worid,
In the tropics, Leucaena diversifolia grows in areas from 700-2500 m altitude and
is found in cool and seasonally wel locations with an average annual rainfall of
600-2800 mm and a mean maximum temperature in the hottest month of 18-30°C.
In addition to its culinary uses, it can also be used for fixing nitrogen for soil
improvement, reforestation projects, livestock fodder, as a windbreak or countour
hedgerow plant in such applications such as SALT, and as a paper or fuelwood
(ECHO Asia Seed Fact Sheet),

* The young shoots and leaves are slightly bitter tasting. The young seed pods can
taste like green beans. Mature seeds can be made into a fermented product called
tempeh that is rich in protein.

» The shoots and leaves can be blanched and eaten as a dipping vegetable, or
added to soups, stews, and stir-fried dishes. The young pods are blanched and
eaten as a dipping vegetable.

T '!'f
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psophocarpus tetragonolobus
winged Bean

-
2vgﬂabfe from the ECHO Asia Seed Calalog.

. Winged bean is a climbing perennial with farge pale-blue flowers that produce
15-20 cm (E-8 in) winged pods at maturity and is widely distributed through the
tropics and subtropics. Planted at the beginning of the rainy season, it grows in the
tropics at elevations up to 2100 m (6,890 ft). It thrives in hot, wet climates, although
a dry period is favorable to fertilization and the production of malure pods. H will
grow under a variety of soil conditions except in sand or high salinity (ECHO Asia
Seed Fact Sheet).

= Young winged bean seed pods are crisp and taste somewhat like asparagus. The
mature seeds and young leaves arg also edible.

« The young green pods are ealen raw or blanched as a dipping vegetable or sliced
thinly for salads. The leaves can be cooked and eaten as a vegetable.




Sesbania grandifiora

Sesbania
uwauat/aanurfurtiuaanua(Dok Khae)
Available from the ECHO Asia Seed Calalog.

» Sesbania is a small, quick-growing, loosely-branching tree with compound, alter-

Sennasiamea

Cassod Tree
Gindn(Khi lek)
Available from the ECHO Asia Seed Catalog.

-+ Cassod is an indigenous forest species native to SE Asia which grows well in an

agroforestry setting with various amounts of shade. It tolerates many diffgren_t
growing conditions, and the small-medium sized tree grows very quickly, maktng_u
well-suited as a nurse species for shade-loving trees and as a fuelwood source in
addition to its edible qualities (UHDP 2006).

Cassod tree shoots and leaves have a bitter taste favoured in Northem Thailand,
while its flowers are slightly garlic tasting. .

Like cassava greens, blanched cassed tree greens can be prepa.red with shallot;
galangal, chilies, and coconut milk for a curry commoniy eaten in Northern Thai-
land. The greens can also be eaten as a dipping vegetable.

nate leaves. It is well adapted to hot, humid environments and does not grow well
in the subtropics with cool temperatures befow 10°C (50° F). it is tolerant of a high
variety of soif types, including heavy and very poor soils, and useful as a nitrogen
fixing plant for soil improvement, high-quality livestock fodder, as a hedgerow or
windbreak, and for pulp and paper production {ECHO Asia Seed Fact Sheet),

Sesbania flowers are slightly bitter and the immature seed pods are edible.

The flowers can be eaten raw or blanched as a dipping vegetable or added to
salads, soups and curries, and siir-fried dishes. The young pods can be eaten as
a vegetable in a similar fashion to green beans.




Tamarindus indica Vigna radiata
Tamarind ‘Mung Bean
U

Not available from ECHO Asia.
+ Tamarind (Tamarindus indica} is a tree that grows throughout the tropics and ig

fandn
Avai;able from the ECHO Asia Seed Catalog.
. Abushy or viny annual that produces yellow fiowers and pods up to 15 ¢m (6 in) in

valued in Northermn Thailand, as elsewhere, for its pulpy pods, tender leaf shoots,
and flowers, which are used in a variely of dishes. This tree can be found in back-
yard gardens, in orchard settings, as well as in hill fields. It is well-adapled to sem;.
arid tropical conditions, although it does well in many humid tropical areas of the
world with seasonally high rainfall and grows well in deep, well-drained soils that
are slightly acid (ECHO Florida Seed Fact Sheet).

The unique sweet-sour flavor of tamarind fruit pulp is prized in Southeast Asia, The
green immature fruits are mild-tasting while the shoots and leaves are sour.

The shoots and leaves have a pleasing tart flavor and can be eaten raw in salads
or used to add sour flavor to soups and stews. The immature and mature fruits ara
eaten as a fruit snack. Immature fruits can be pounded into spicy chili pastes, The
dark brown pulp from mature pods are used to flavor curries and stews, or mixed
with sugar to make drinks and sweets.

length. Mung bean is an important grain legume crop throughout Asia forits use as
food, an intercrop with rice, and as a green manure and fodder. It grows mainly
within 20-40° C (68-104°F) and up to altitudes of 2000 m (6,562 fi} in the tropics.
Easy to grow in a wide range of soil types, it prefers well-drained loams or sandy
Joams with a soil pH range of 6.2—7.2 (ECHO Asia Seed Fact Shaet).

Mature seeds can be boiled whole with rice or by itself to make a hearty porridge.

The dried mature seeds are used as a legume and can he cooked mixed with rice.
The whole or spht legumes can also be prepared as a porridge. -




Vigna umbellata

Rice Bean

fiuma{Central)/fir(Northern)

Available from the ECHO Asia Seed Calalog.

Rice bean is a twining annual with yellow flowers and edible beans that can also bg
grown as a semi-perennial. There are both climbing and bush types of rice bean
and it is commonly grown for food, as fodder, and intercropped with rice, com:
sorghum, and cowpea in the upland tropics. Rice bean is adapted to regions with
1,000-1,500 mm (39-589 in) precipitation, is {olerant of high temperatures and high
humidity, and can tolerate diverse soil conditions (ECHO Asia Seed Fact Sheet),
Mature seeds and young pods are edible.

The dried mature seeds are used as a legume and can be cooked mixed with rige,

vigna unguiculata ssp. Sesquipedalis

| Asparagus Bean, Yardlong Bean

i .
Available from the ECHO Asia Sesd Catalog.

yard long bean most likely originated in southern China and is a legume closely
related to the common cowpea, which is typically cultivated for its edible immature
pods between 30 and 90 cm in length. It thrives in hol humid climates, preferably
with full suniight, with daytime temperatures of 20-35°C, and may begin fruit
production as early as 7 weeks afer planting. it will tolerate acidic and relatively
poor soils and low-moisture environments, but prefers deep, fertile, well-drained
loam and will benefit from trellising {(ECHO Asia Seed Fact Sheet).

|mmature seed pods and seeds have a strong bean-like flavor and a tender-crisp
texture when stir-fried, The young leaves are alsc edible.

The long pods are eaten raw or blanched as a dipping vegetable or in salads. They
can also be pounded into chili pastes for a rustic side dish. Best stir-fried, the mitd-
tasting cooked pods lose their bright green color and soften excessively. Young
leaves are ealen cooked as a vegetable.
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Malvaceae Family Hibiscus sabdariffa

Abelmuoschus esculentus Hn:::,::sm:tﬂwum

Okra ,

neaSuudius Available from the ECHO Asia Seed Catalog.

. Roselle is a tall, slightly bushy perennial plant with red stems, leaves and succulent

Available from the ECHO Asia Seed Calalog.

Okra is an upright annual about 1 to 2 m (3 to 6 ft) tall with a main stem and severg
branches. It is a prolific producer of dark green pods that can be harvested contip.
uously for weeks. It needs full sunlight on fertile, well-drained soils, in hot climactic
conditions (ECHO Asia Seed Fact Sheet).

Young okra pods can be harvested continuously from the plant. They ara milg-
tasting and mucilagenous, less when raw and more so when cooked. This may or
n;ay not appeal to some people! The leaves are sour, like those of the rosella
plant.

The young pods can be salen raw or blanched as a dipping vegetable with spicy
relishes. If stir-fried or added to soups and stews as a vegetable, the pods add a
mucilagenous texture to the dish. Add cumin, salt or lime juice 1o reduce the muci-
lage.

calyces. It is suitable for tropical climates with well-distributed rainfall of 1500-2000
mm yearly, from sea-level to about 600 m aftitlude, and can adapt to a wide-range
of soil types. One thing to note is that Roselle is a short-day plant; it will not flower
when days are over 13 hours (ECHO Asia Seed Fact Sheet).

The young leaves are slightly mucilagenous, sour in flavour and mildly reminscent
of rhubarb. The young calyces are sour.

The leaves can be sundried or used fresh to add a sour flavour to soups and stews
o spicy relishes. The dried or fresh calyces are boiled to make an acidic but
refreshing drink. Fresh calyces can be used as a substitute for cranberries in
Weslern recipes.




Moraceae Family

| 1cus virens
r .F g Leaf, Red or White
Ficus racemosa _ iﬁw(c,e_,-nraI)h:fmﬁﬂ(Nc:!:_t(l;fffg)ﬁSia
Cluster Fig available from the ' . . ia which arows well
uzdaguws(Central)/n:Tou(Northern) Nof Red or white fig is an indigenous forest species native to SE Asia which g
Nat available from the ECHO Asia.

i roforestry, home garden, or mixed orchard setting with varioqs an::ius.ltnttrso :f
?hz:ea glt tolerates' many different growing conditions, but grows best in m

* Cluster fig is an indigenous forest species native to SE Asia which ical lowlands, and the mediurm sized tree produces new shoots and leaves during
| 1]

grows well in gp
agraforestry setting with various amounts of shade. It tolerates

P . ive. It has tradi-
many differan few other edible plants may be productive.
growing conditions, and the medium-large sized tree produces new shoots and the dry season wgen yﬁwfm household-level consumption in N. Thaitand. (UHDP
leaves during the dry season when very few other edible plants may be productivg, tionally bean used mainly

It has traditionally been used mainly for household-la

2006; Bumnette et al. In Press).
land {UHDP 2006).

vel consumption in N. Thaj-

The shoots and leaves are as

tringent and sour, and the immature fruits are sour,

be blanched to reduce latex and to reduce its astrin-
» the leaves can be eaten as a dipping vegelabl,
S a vegetable. The immaturs fruits can be eaten fresh,

added to soups and stews a

i i ture fruits are sour.
are astringent and sour, and }he immature i .
ke s::ggz Z:gl :2::Zscan be blanched and eaten with spicy dipping rfehti'.tI;e:a :r bl:
:I;ealsad or added to soups and stews as a vegetable. The immature fru

eaten.




Moringaceae Family

Moringa oleifera
Moringa

=g
Available from the ECHO Asia Seed Catalog.

.

The moringa tree is a drought resistant, fast growing, deciduous tree or shrub with
an average height of 12 meters (39.4 ft.) at maturity. Very easy to grow in many
parts of the world, Moringa grows best between 25 to 35°C (77-95°F), but will
tolerate up to 48°C (1189F) in the shade and can survive a light frost; however, it
will not survive prolonged flooding or poorly-drained soil. Besides its human nutri-
tion, Moringa can be used for living hedges, fences, and windbreaks; as paper
pulp; as an animal fodder or nutritional supplement for livestock; and its seeds for
water purification (ECHO Asia Seed Fact Sheet).

Moringa shoots and leaves have a delicate nutly flavour, and the flowers are mild-
tasting. Immature seeds are sweet and bitter; the fibrous seeds pods have an
asparagus flavour, and the roots have a sham horseradish taste.

Shoots, leaves and seed pods are added to soups and stews as a vegetable, or
eaten blanched or raw with dipping sauces. The seed pods are fibrous but still
edible. Seeds may be pressed for oil which has a nutty flavour.

Musaceae Family

Musa x paradisiacal
Banana

NI

Not available from the ECHQ Asia.

Banana is a versatile plant, with surprisingly edible hearts of the stem and flower
blossoms, after removing its outer layers. Like leaves of ginger plants, banana
leaves are commonly used for imparting flavour if wrapped food are grilled.

Wild forest banana stems and blossoms have a delicate, floral flavour. Domesti-
caled varieties are edible as well. If commonly eaten in your area, ask community
members which varieties they prefer as some varieties are less appealing than
others.

Stem hearts are eaten as a vegetable in soups, particularly in the Burmese noodle
soup made with catfish called mohinga. Flower hearis can be blanched and eaten
in salads.




Piperaceae Family

Piper sarmentosum

Leaf Pepper
Jwa(Central)
Available as UHDP cuttings.

- *Aspace efficient vine, leaf pepper can grow quickly under heavy shade, utilizing

other trees for support, Grows well in an agroforest or home garden setting. This
non-woody perennial is indigenous to the forests of Thailand, and is valued as both
a food source and an omamental ground cover. (UHDP 2006; Burnette et al. In
Press).”

Shoots and leaves have a slightly peppery and soapy 1aste that gives dishes a
distinct flavour.

Leaf pepper can be added to soups and stews for flavouring. The whole leaf can
be used to wrap other edible ingredients for a savoury snack. The woody stem is
frequently used to add a warm, peppery flavour to upland stews.

Photo Credit Kimbier

Harvesting and Cleaning Plants

Harvesting Shoots, Tips, and Leaves

« Choose healthy-locking shoots, tips and young leaves.

. Usil:zg fingers or a knife, remove the tips where the stem snaps off naturally or is
easily cut through.

Usually the shoots and tips are different colours from older leaves.



Cleaning Shoots, Tips, and Leaves Cleaning Edible Hearts of Shoots, Flowers, and Stems

. Rattan and fishtail palm require removal of hard leaf sheathes in order to access
the tender edible inner core.

. Banana stem requirs removal of tough outer layers {top image). The inner core of
the stem is edible (bottom image).

. Banana flower blossoms have an edible inner heart. Remove the multiple layers of
petals and immature flowers to access the creamy pale yellow heart.

* Some p[anls require more effort in cleaning than others.
*+ Cucurbitacaeae (top and bottom left images): tender stems and are edible. Pgg
off tough outer layer from the stem,

. Re_d fig leaf {bottom right image): remove white leaf sheath at the base of the
edible reddish-brown leaves.
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Reducing Bitterness and Preventing Browning
by Soaking in Water

Harvesting Young Fruits and Seed Pods

. Depending on the plant, seed pods and young fruils may be produced at different
times and can be continuously harvested. _
o rowing o oxdaton . I-:\sk for advice from local community members about when to harvest fruits and
E)T:t":. flowers and produces edible seed pods continuously but only very young
pods (arrow) are consumed. The older pods are too woody and tough to eat. .
Most varieties in the legume or Fabaceae family produce young seed pods for
consumption.

Banana stem and flower heart soaked in water with salt, lemon or buttermilk addeg
Fishtail palm

To reduce bitterness:
Indian trumpet
Rattan

Bitter melon

i

Photo Credit. Rimbarly




Removing Toxins and Latex by Blanching in Boiling ater Food Preparation Methods

Some plants contain toxic properti

1 perties that can be removed b
!’ocr:l at least 10 minutes. The water should then be thrown ou
include chaya, cassava, and young sword bean pods.

¥ blanching in boiling walar

tand not reused. Exampjog preparation: Stir-fried or Steamed E . .

vegetables 65
. Fast, easy method that uses less fuel
than boiling or grilling
. Usa minimal oil to stir-fry or water in a pot
with lid to cook vegetables with steam

Other plant varieties contain latex that
aches, Plants such as cassod tree s
blanched in boiling waler for at least 1

may taste too astringent or cause upset stomach

hoots, chiang daa, and cluster fi
. , can
0 minutes to remove the latex. ’ ——

-

Cooking with Eggs

« Add shoots, leaves and flowers to eggs
for a quick and nutritious meal eaten with
rice

Curries, Stews, and Vegetable
Soups

. Diverse mixtures of vegetables can be
prepared with this method

» May require more fuel than stir-frying

» Use enough water to cover the vegeta-
bles in a pot and season with a variety of
ingredients {please see recipes)

v

Diversity and Eating in Moderation

Eating a wide variety of i
; plants and in moderate am
ents is consumed during each meal i e

that a diversity of nutri-

and h s 3
that miy have patie s o elps to minimize accumulation of compounds

Salads

» Vegetables are blanched in boiling water
but not always cooked fully

« Regional ingredients such as sesame in
upland areas or fermented shrimp paste
in lowland areas are used to prepare
salad dressing

Dipping Vegetables

» Spicy chili pastes or relishes usually
accompany every meal

+ Vegetables are blanched or eaten raw,
dipped in the relish




Neglected and Underutilized Species Recipes

Baby Pumpkin and Calap
: a
with Seasoned Minced Por:ch Gourd

V\ﬁth a flavour like zucchini and
with baby calabash gourd for a

a crunchy texture, baby Pumpki
¢ pkin gourd
fast and easy vegetable side dishs.' seant

Praparalion tims: 5-10 minutes,

king time: 15-20 minutes, depending on your heat source
Serves: 34 People, with rice. |

ingredients:

* 1small baby calabash i
I gourd, cut into -
Eers and then thinly sliced (about 1 to ‘? :?1:1
% cups: see Note)
1 small baby pumpkin gourd, cut into quar-

ters and th i 7
% cups) en thinly sliced (about 1 to 1 ang

100 g minced pork
1tsp soy sauce*

1 1sp oyster sauce
2-3 tsp oil

*if salt intake is & cone,
em, reduce the
of sauces used according to preferencimoum

¢« ¢ s o
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€ Sautded

Minced together or pounded together with a mortar and pestle:

+ 2-4 fresh chilies
. 2-6 cloves garlic
» 2-3shallots

+ Water

Directions:
1.In a small bowl, season the minced pork with soy sauce and oyster sauce. Set aside.

2. Heat oil in a frying pan at medium heat and add the chilies, garlic and shallots, stirring
until the mixture is fragrant. Be careful not to burn the garic.

3.Cook the pork mixtura with the chilies, garlic and shallots, stirring until the meat is
cooked through and no longer pink. Add the sliced baby gourds 1o the pan, making
sure that all the pieces are coated with the pork and chilies. Reduce the heat to medi-

um-low level.

4. Sprinkle the mixture with a few spoons of water to moisten everything and then cover
with a lid. Steam will be produced that will help cook the baby gourds more thoroughly
but be careful to only add a little water at a time or the dish will be too watery. You
can omit this step if you prefer a drier dish - be careful to stir frequently to prevent the
vegetables from sticking to the pan and the edges from burning.

5. Remove from heat when the baby pumpkin flesh has turned a deeper ysllow and its
skin a deeper green, and the baby calabash fiesh is translucent.

6. Serve with rice.

Note: Cutting the baby gourds into uniformly sized pieces will help you produce an
avenly cooked dish. Remove the stem from the top of the gourd with a sharp knife.
Slice the gourd in half and then into quarters. Thinly slice each quarter section to
produce triangular shaped pieces.

Substitutions:

- Eggs are a great altemative o minced pork: Instead of preparing the pork seasoned
with soy and oyster sauces, beat together 3 or 4 fresh eggs with 2-3 tsp fish sauce
{or to taste, according to your preference). Sauté the chilies, garlic and shallots in
oil over medium heat until the mixture is fragrant and the garlic is golden. Add the
eggs and stir well until they are no longer glossy and runny. Then add the baby
gourds and cook until they are translucent and tender.

+ Other young gourd fruits from the Cucurbitaceae family can be used instead of
baby purpkin and catabash, except for wax gourd which is better suited for
preparing soups. Bitter melon (soaked lo reduce bitter flavour) and luffa are
wonderful substitutes, while cucumbers are a surprising altermnative. Ask and look
for Jocat varieties that are grown for cooking — the fruits are larger and may be sold
mature, meaning that the skin has yellowed but the flesh is still suitable for preparing
in stir-fried dishes or in curries.
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Fresh Chiang Daa Vine Tips Braised in a Fish Broth

Fresh vegelables can be braised in savoury broths made from dried or smoked fish,
Stightly bitter chiang daa vine tips are the star of this recipe, complemented by a broth
made from dried fish found in the market. Different vegetables can be substituted with
this method of cocking with a small volume of flavoured liquid so be creative!

i

Praparation time: Cleaning and removing shoots from the tougher stems could take
up to 20 minutes.

Cooking tima: 15-20 minutes, depending an your heat source.Serves:; 3-4 people
with rice.
Ingredients:

* 4 cups water
* 1 whole sundried or smoked fish* {can grill to bring out more flavour)
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Pound together with a mortar and pestie or mince finely together:

* 5 whole dried chili peppers

* 4 cloves garlic

* 4 whole shallots

+ 1 tbsp fermented fish paste

* 1 1bsp fermented shrimp paste

* 4 cups chiang daa leaves and shools

Directions:

1. Boil water in a pot and place the fish in it to make the broth ~ let soften and then pull
off meat from bones and skin, Discard bones and skins.

2. Fiavour broth with pounded chilies, garlic, shallots and fermented pastes. Continue to
simmer and let meat soften.

3. Taste and adjust seasonings.

4. Water should still be simmering. Add chiang daa vegetables and make sure to stirinto
the soup. Tumn off the heat.

5. Serve.
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Creamy Forest Banana Flower Heart Salad with
Sawtooth Coriander and Sesame Dressing

The tear-dropped shaped flower blossom at the end of the forest banana fruit cluster can
be made into a creamy and unique salad with a few ingredients. The cleaning process
will take longer than the time taken to toss the salad and eat it, but if you can find wig
forest banana flower blossoms, the floral taste is worth it!

Preparation time: 30-45 minutes, including soaking and massaging the hearls in salt
water and preparing all the ingredients.

Cooking time: None.

Serves: Depending on the size of the heart after removing the inedible ouler leaves
and immature flowers, this dish can serve 1-4 people as a side dish.

Ingredients:

2 whole banana flower blossoms, shredded finely*

Prepare these ingredients and set aside:
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4-5 shallots, finely sliced

1 tsp lime juice, to taste

2-3 tsp light soy sauce, to taste

4-5 leaves sawtooth coriander, finely sliced

3-4 tbsp sesame seeds, toasted* until golden brown and then pounded with a
mortar and pestle

Directions:

“i ") i ing layers of modified
flower blossom (“inflorescence”) is made up of_ alternating . 4
T Eaac\:.':s (*bracts”) and immature female flowers that will eventually develop into fruit.
Peel away and discard each astringent-tasting bract and flower |ayer until you reach
the edible flower heart that is creamy yellow.
i if it i i taste, continue to
te a tayer of the edible heart - if it is still too astringent for your )
: -rr:‘:\zve lh,; layers until you reach the less astringent layers un'demeatr.n. You should
discard any brown flowers inside the yellow heart as they are bitter-tasting.

3, Finely slfice the heart and immediately soak in salt water {o prevent browning.

ices i j ing. Discard the brown walter
ssage the slices in the water by squeezing and releasing. !
i :::t is t-;'Jrociucet:l from massaging, and add more salt water. Massage again and then
discard the water.

i f the slices and then lease
. Before seasoning the banana heart, squeeze wgtfar out o. _
: the pieces apart in a bowl. Add the shallots, lime juice and light soy sauce and mix well
and adjusting the seasoning until all the pieces are coaled well.

6.When you are satisfied with the taste, sprinkle with sesame and sawtooth coriander
and mix well again.

7. Serve as a side dish in a complete rice meal.

Note: Choosing edible banana flower blossoms.




Herbal Fish Soup with Lemongrass and Lime Leaf

Sour fish soups are an excellent wa i
‘ y to prepare fresh fish available from th
lhalkmgza_g throughout Southeast Asia. Fish should be fresh, not dried 2:' sn?a‘:::lerv\:; =
;oto ed WIttlh sour vegetgples like somboey, young tamarind leaves or lime juice éang
00 earthy-tasting so it is not a good match, A generous heaping of fresh herbs brings

all the flavours of this sou i
b fvaurs p together. The less water used, the more vibrant the sour and

Preparation time: 10-15 minutes.
Cooking time: 20-20 minutes.
Serves: 3-4 peaple, with rice.
Ingredients:
* 4 cups water
Smash with a pestle lo release flavours:

2 pjeces fresh lemongrass
1 piece fresh galangal, about 2 inches long
1 piece fresh turmeric, about half an inch or 1 inch long

430 g fresh snakehead fish (one medi i
el { ium whole fish), cleaned and cut cross-wise
= Saltto taste

2 cups somboey* leaves and shoots, clean

PRl 3 ed and removed from the stem
5 whole'chilies {smash for spicier flavour or leave whole)

10-15 wild local tomatoes or cherry tomatoes

4-5 keffir lime leaves, torn
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« % cup coriander leaves, chopped
. % cup sawtooth coriander leaves, finely chopped
. % cup green onions, finely chopped

Directions:
4. Place lemongrass, galangal, and turmeric in a pot with the water and bring everything

1o a boil. You should be able to smell the herbs quite strongly before adding the fish.
The turmeric reduces the fishy flavor of the dish, so you can add more if so desired.

2. Add the fish to the water and let the water return to a gentle boil. Use a large spoon to
skim off any brown scum that rises to the surface. Let the fish cook completely and to
take on the flavors of the herbs in the soup.

3. Add enough salt to taste. | recommend putting saft into a bowl and mixing soup water
with it, and adding the solution spoon by spoon to get the right level of saitiness.

4 When you are happy with the saltiness of the soup, add the somboey shoots and
leaves, and stir them into the soup. The leaves will turn quickly from green to a dull

brown.

5. Add the shallots, chilies, and tomatoes and let the water retum to a simmer. i you like
a sweeter tasting broth, add more shallots to balance out the sour and salty flavours.

6. Add the tom kefir lime leaves and keep the soup simmering. Once you can smell tha
scent of lime leaves rising up from the soup, remove from heat. it is difficult to over-

cook kefir lime leaves so do not worry about thatl

7. Before serving, generously sprinkle the soup with chopped coriander, sawtooth cori-
ander, and green onions and stir it all in. These herbs add another layer of wonderful
flavor to this dish.

8. Serve with rice!

Substitutions:

« i you cannot find fresh snakehead fish, you can substitute tilapia or any other fresh
water river fish. This soup is also good with shrimp,

» 1If you cannot find Acacia concinna or somboey around where you live, you can
substitute the following: 2 cups young tamarind leaves and juice of 1-2 limes (or {0
your taste preference)
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Fern Frond Salad with Toasted Sesame, Tomatoes, and Shallots Directions:

Growipg alongside forest streams and flourishing in the shade, femns are a surprisingly ECLE LN e L I TR LS s i el DR
ve!'satlle vegetable. It can be sautéed easily but this recipe presenis a Lahu-style salad
using toasted sesame seeds, lime juice, and fresh shallots to dress the fern fronds.

2. In a large bowl, toss all the remaining ingredients together with the ferns and mix well.

3. Serve as a side dish

*Nolas: Young leaves and tips of fems can be tightly rolled up in a fiddiehead
{“crozier”) or slarting to unfurl. Pinch the edible tips off the stem with two fingers - if
you are having difficulty removing the tips from the stem, pinch higher up the stem
towards the shoot tip where the plant raterial is younger. The tips should break off
easily.

Fern leaves will be covered in fine black hairs, which are inedible. Prepare a bowl of
water before cleaning the ferns. As you pinch off the shoot tips, drop them into the
water. When you have removed the all the tips into the water, shake thoroughly and
discard the water. Filt the bowl with water again and shake the shoot tips again in the
water. Repeat this process until the water runs clear.

Toast sesame seeds in a dry pan over low heat, using a spoon or spalula to stir the
seeds around frequently. As the oil inside the seed heats up, you may see some
smoke nsing up from the pan and hear popping sounds. Toast until the seeds are
golden brown and then remove the seeds from the pan. Burned seeds will spail the
taste of the salad. Use a mortar and pestle to release the wonderful toasted sesame
flavor, pounding the cooled sesame into a fine texture. Allow the sesame to cool first
or you may end up pounding the seeds into a paste-like texture.

Substitutions:
» Sesame seeds or peanuts can be used in this recipe, depending on preference.

Prepara{ion time: 10-15 minutes, including rinsing several times to remove the fine
black hairs that may lead to itchy throats if consumed.

Cooking time: Approximately 60-30 seconds to blanch the fems.
Serves: 3-4 people as a side dish in a complate meal.
Ingredients:
* 2 cups fern shoots and tips, cleaned®
Prepare these ingredients and set aside:

= 4-5 shallots, finely sliced

* 34 fresh chili peppers, finely minced

* 3-4 tbsp sesame seeds, toasted* until golden brown
and then pounded with a mortar and pestle

+ 2.3 tsp lime juice, to taste

* 2-31tsp light soy sauce, to taste

e e i, —
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Fraparation time: 1 2 hours soaking overnight,
Cooking tims- 15-20 minutes, depending on your heat source.
Serves: 34 People, served with rice,

ingredients:

* 1Twhole Indian trumpet pod (about 2 Cups, sliced % inch thick; can be sliced thinner
depending on preference)

1-2 tsp salt

100 g minced pork

1 tsp soy sauce®

1 tsp oyster sauce

*  2-3tsp fermenied soybean sauce* (Thaj: tﬁ"nfu-a)

“If sait intake is 5 concem, reduce the amount of sauces used as the pods will taste
safty after Soaking overnight in sat waler

* 2-3tsp oil
Minced or poundeg together with a mortar and pestle:

* 24 fresh chilj peppers
2-6 cloves garlic
*  2-3 shailots

LI
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Directions:

- . I
1 S ce pod Cross-wise -“ 4 [ i i |al:9 II"IQO a heat-mSIStalli b?w
ou

fiavor. Discard soaking water when ready to cook the vegetables .lEd AL,

2, Season the minced pork with soy sauce, oyster sauce, and fermen
e, B

fle:::in a frying pan at medium heat and add the :|:1hilies;| i?:arlit:. and shallots, stirring

> u:til the mixture is fragrant. Be careful not to bum the garlic. | o
ixture with the chilies, garlic, and shallots, stirring ur_:tal the n:ez:: t:'s t:e

oo theinil)(orﬁ::r :dd the indian trumpet slices anc_i cook over medium heat u

Isjircl:gzrtsrn -a light brown and the pork is no longer pink.

indian trumpet
5. If you like a tender-crisp vegetable texture, remove from heat when the indi p

is still slightly green. Serve with rice.

ily found in local markets ip
*Note: soybean sauce (W) can be easi ‘  marketain
Tﬁ::;nl;eﬁ?zgfg 52IVty flavor and is commonly added to Chinese-Thai food

not available where you are, it can be omitted.
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Quick and Easy Moringa Leaf and Blossom Omelette

Moringa ornelettes are a quick and delicious way to add a highly nutritious vegetable to
your everyday meals. The flower blossoms are a surprising and unusual addition!

Preparation time: 5-7 minutes.

Cooking time; 7-10 minutes.

Serves: 3-4 people as a side dish with a complete rice meal,
Ingredients:

2 cups moringa leaves and blossoms, removed from stems and washed*
4 eggs

1 tsp soy sauce

2-3 tbsp oil

Directions:

1. First beat eggs in a bowl with soy or fish or oyster sauce or salt. Then add the moringa
leaves and blossoms to the bowl and stir into the eggs until completely coated.

2.In a large frying pan, heat oil over medium heat. Drop a small amount of the egg

mixture into the ofl — the oil is hot enough when the droplets sizzles and cooks thor-
oughly.

3. Carefully pour the egg and moringa mixture inta the hot oil. Wait for the edges of the
omelette to dry up and tum golden brown, and for the center of the omeletie to lose ils
wel shean and have a more firm texture,

4.Turn the omelette over and cook through on the other side. Check the middle of the
omelatte and make sure it is completely cooked.

28

5. Serve with rice

*Note: Moringa leaves and blossoms can be taken off easily by pinghing the bottom
of the stem (closest to where it was attached to the plant) and_ running fingers aleng
towards the tip, pulling off lzaves and blossoms at the same time.

Substitutes:

- Use fish sauce or oyster sauce if desired. Use a pinch of saft and 1 tsp of lime juice

if soy or seafood sauces are not suilable. The lime juice helps omelettes fluff up
f king.

. ::::iac:zlsuguse other vegetables with this method, combining 1 cup of veget_ables
with 2 eggs: acacia {cha-om), bitter melon fruits (sliced into half—moqn pieces,
soaked in salt water and drained before adding to eggs), or Seshania rostrata
flowers

Sour and Savory Northern Thai-Style
Malabar Spinach Soup with Pork

i i i i h as Isaan-style
This hearty vegetable soup features regional Thai |ngredwl.ants‘ sugc :
farrnente;ity fish paste from northeast Thailand, malabar spinach, fe.n'nepted. §hnfnp.
fermented soybeans and soured pork from Northern Thailand. Squeezing Ilme_ juice into
the dish just before serving reduces the usual slippery texture of Malabar spinach and
adds a mouth-puckering tang.

Preparation time: 25 minutes, including approximately 5 minutes to grill a disk of
fermented soybean paste.

Cooking time: 15-25 minutes, depending on heat source.
Serves: 4-6 people as a side dish with a complete rice meal.
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Ingredients:
* 5 cups water

Pound with mortar and pestie or mince finely, and combine together:

4-5 fresh chili peppers

5 small cloves garlic

4 small shallots .

1 disk fermenled soybean paste (i), about 3 tbsp after grilling* and pounding
into a fine powder

1 Isp fermented fish paste {uas)

2 tbsp fermented shrimp paste (n:tf)

3 cups Malabar spinach leaves, shoots and flowers

80 g soured pork (wny)

1 lime, squeezed for juice

Directions:

1. Bring water to a boil in a large pot and then add the pounded or minced chilies, garlic,
and shallots,

2.Add the fermented soybean paste. In a separate bowl, mix together some of the
cooking water with the fermented fish and shrimp pastes and use a spoon to break
apart any lumps; this helps to produce a smooth seasoning liquid.

3. Reduce heat to medium- low and add the Malabar spinach to the cooking water. Bring

the water to a simmer; the color of the vegetable will turn from green to dull brown as
it cooks.

4. Add the soured pork once the vegetables tum brown and continue to simmer on low
heat.

5. Pinch the stems of one of the shoots to check whether it is cooked through ~ it should
be tender but easily Squeezed into a mush. When you have achieved this texture,
remove the soup from heat immediately. If cooked for too long, the Malabar spinach
will lose its shape and tum into an unappetizing mush.

6. Squeeze lime juice into the soup before serving, according to taste,

Notes: Bird's eye chilies are preferred in this recipe, as they give an appetizing
spiciness to the soup

Use small cloves of local garlic if available; these are smaller and tastier than larger
varieties usually imported from China and found in larger markets

Fermanted ingredients are essential for adding “umami” flavor, a category of taste in
food that comes from the meaty flavor from glutamates and other amino acids. This
recipe calls for three types of fermented foods, each adding to the basic foundation
for soups and stews eaten throughout Northern Thaitand. Fermented shrimp paste
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- is frequently used in cookinglj in the lowland areas, whila upland communities may

rely on fermented soybean paste (dried or wet) {o add umami to their foods.

-5 inches over a low flame.
*Grill dried disks of fermented soybean paste about 4-5 inc
ﬁitt?élfgo?:sare using gas flame or charcoals, turn the disk frequenl.ly to e\{)ee?ge
roast each side and releasing its full nutty flavor. Allow to cool and crisp up

pounding it into a fine powder.

Substitutions:
i t a well-balanced taste
. ted fish, shrimp, and soybean flavors toge A
:’r\l,fhaed:oe:pfexs I't‘:am choose to add only one of the three |lefm: - al! of thési ::tge;lgz
: le to find any of these ingre :
our preference! Should you not be ab :
;na: warﬂ to use Japanese miso (fer!'nefnleddspyibeall'\ ;:?I:Z)tsmﬁlteizinown -
+ Fermented shrimp paste can be easily ound in foca -t e
i i ii Malaysia, and terasi in Indo .
in Thailand, ngapi in Myanmar, belgchan i e ets for andhity Lrmern ind
ale-coloured paste that is found in Thai ma ke :
::ﬁ;’ gsetgs to soups and curries.  If you cannot find it, you can use miso as an

alternative.
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Tangy Burmese Roselle Leaf and Shrimp Soup

Rosy red roselle juice made from the dried calyces is enjoved th i

but the leaves are less well-known for eating asy a vegetalj:nlg. In éﬂﬁszow:vgﬂ;:
Iemopy-sour green vegetable known as ching baung ywet is prepared és a tasty.rice
condiment when cooked with onions and turmeric. This soupy version of reselle is a
popular way to prepare dried seafood into sour broths eaten throughout the region. The

:ﬁavbes tt;lc;ok down quite a bit and don't be too surprised by how it thickens the texture of
e bro

Preparation time: 15 minutes.

Cooking fime: 10 minutes.

Serves: 3-4 people as a side dish, when served with a rice meal.
Ingredients:

* 3 cups of water
* 10 g dried shrimp* (about less than % cup), rinsed with hot water
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Pound together with a mortar and pestle or mince finely together:

5 fresh chili peppers

4 cloves garlic

5 whole shallots

2-3 cups fresh roselle leaves, removed from stems and washed
2-3 tsp salt, to taste

Directions:

1.Make the broth in a medium pot by bringing water to a boil and then add the rinsed
dried shrimp. Let the water return to a gentle boil to soften the shrimp and release a
warm broth fragrance.

2. Add the chilies and garlic to the broth, stirring everything in gently. Throw in the whole
shallots and let them cook through by waiting for them to turn translucent.

3.Once the shallots are cooked, turn off the heat. Add the roselle leaves and stir to
submerge them under the broth. The bright green colour will quickly tumn to a dull
brown as the heat breaks down the pigmenis in the leaves. Let all the leaves tum to
a dull brown before seasoning with sait to tasie.

4, Serve as a side dish with a rice meal.

Note: Roselle pairs well with dried seafood or fish that is not smoked.




Tender Young Okra and Baby Eggplant
for Dipping with Chili Pastes

Thfougr]out ﬁoutheast Asia, okra and eggplanis and other vegelables are cooked
qu.lc‘:kly in bmllr{g water (a cqoking method known as “blanching®) and eaten with fiery
chili pastes. Since the cooking time is relatively short and the vegetables are cooked

whale, important nutrients may not be lost. This is a quick and j
ol et q nd easy way to enjoy these

Preparation time: less than 5 minutes.
Cooking time: less than 10 minutes.

Serves: 2-4 people as a side dish, when served as part of a complate meal,
Ingredients:

10-15 fresh baby eggplants, with slems attached
« 10-15 fresh okra pods

Directions:

1. Bring water to a boil in a large pot. In order to cook the vegelables in a uniform
manner, caock the eggplant separate from the okra.
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2. Carefully place eggplants inta the pot and allow the water to retum to a full boil. Small
eggplants can be removed from the water after 3-6 minutes. The fruits should be
tender to the touch and loose their its bright purple color.

3. Bring the water back to a full boil and then add the okra pods. They are fully cooked
after 2-3 minutes in boiling water. Eat the vegelables by scooping or dipping in chili
pastes. The stems are not edible and can be discarded.

Nofe: The vegetables will continue cooking after being removed from the boiling
water. |f you want to stop the cooking process, plunge the okra and eggplant into
cold water and allow to them to cool fully.

Substitutions:

Many of the vegetables presented in the 7

Practical Nutrition Guide can be prepared
and served using this method. Some plants
require a minimum of 10 minutes of boiling
in order to release cyancgenic toxins or to
reduce astringent taste from latex contained
within the plant — these are starred with an *.

+ Shoots, leaves and flowers of -

- Plants within the Cucurbilaceae
family,

- Acaciafcha-om

- ALassava®

- Chaya"

- Cassod ("khi lek")

- Chiang daa”

- Cluster fig"

- Katuk

- Malabar spinach

- “Salae” flower buds

- Sweet potato

- Young bitter melon fruits

- Young pigeon pea seed pods

- Young rice bean seed pods

- Sasbania grandifiora flowers (“dok
khae")

Young luffa gourd fruits

Young moringa seed pods

Young vegetable lablab seed pods

Young winged bean seed pods

Leucaena seed pods




Young Tamarind Leaf Salad with Pork Rinds and Golden Garlic

Known for its sweet-tart brown fruit used in sweets and drinks throughout the region

young tamarind leaves and shoots are loved for their subtle tar taste i
: ) | > ste in soups and
salads. This recipe reflects regional Thai ingredients with Northern Thai fried porkpskin fo

give a delightful crunch and fermented shrimp pastes f i
el e P p ound in the central areas as the

Prap time: 15-20 minutas.
Cook time: 10-15 minutes,

Serving: 3-4 people as a side dish when served as part of a complete meal,
ingredients:

* 4 cups tamarind leaves and shoots, washed
* 2 green firm lomatoes, sliced thinly length-wise
*  3-4whole small shallots or 1 medium white onion, sliced thinly

Roast together in a dry pan and then pound together with a mortar and pestie™:
6-7 dried chili peppers, roasted

2-3 small garlic cloves (if possible, avoid usin the | i ieti
Skl g arge Chinese varieties)

* 1isp fermented shrimp paste
* 1 cup pork rinds*, cut into small pieces

1-? slices lime, for seasoning the dressing
Fried garlic*

Directions:
1.In a small sauce pan over low heat, make the salad dressing by mixing the fermented

shrimp paste with a few spoans of water, making sure that there are no lumps. Add the

roasted and pounded mi ili i irri
foae smooth.p mixture of chilies, garlic, and shallots to the saucepan, stirming
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2. Add a handiul of the pork rinds to the sauce, coating all the pieces with the dressing.
Add a squeeze of lime juice to the pan, seasoning to taste.

3.1n a large bowl, combine the tamarind leaves, tomatoes, and sliced shallots. Pour
the sauce over it and mix well so that all the ingredients are coated with the dressing.
Garnish with the fried garlic and reserved pork rinds.

Notes: When roasting the chilies, garlic, and shallots together, be careful not ta burn
the dried chili peppers. Place a dry pan over low heat and roast the garlic and
shallots first, allowing themn to turn slightly translucent. Then add the dried chilies
and roast until the chilies turm a darker brown along the sides. Alternatively, you can
roast each ingredient separately to avoid burning.

Pork rinds can be found easily in the markets of Northem Thailand.

Fried garlic is a lovely gamish fo this dish and can be readily found in most Thai
markets. However, if you do not have access to it, you can make it at home. Wash
whole garlic cloves with the skin on and lightly pound with a mortar and pestle to
break up each clove to give a rough texture. The garlic skin should be broken and
the cloves coarsely mashed but do not pound until it is a fine paste. Over low heat,
pour enough oil to cover the bottom of a small saucepan about % inch (1 cm) deep.
Add a bit of garlic to the oil — when it starts to sizzle, the oil is hot enough. Add the
rest of the garlic and stir frequently to prevent it from sticking. Allow the garlic to turn
golden brown and lower the heat if necessary to prevent burning or the garic will
taste really bitter. Remove from oil and allow to cool. The garlic oil can be stored
and used for making fried rice, omelets or drizzling over vegetables.

Substitutions:

* 1 cup of unseasoned and cocked minced pork may be substituted for the pork
rinds. Cook in a small pan until the meat is not pink and then mix with the dressing.




Case Studies in Southeast Asia

In this section, we present case studies linking agriculture and nulrition throughout
Southeast Asia. The approaches range from an evaluation of a multi-country homestead
food production program, identification of sustainable livelihoods through participatory
wild foods assessment, “train the trainers” activities, and seed exchanges.

Based on evaluation and monitoring reports, conference notes, and peer-reviewed publi-
cations, we present each organization’s methodology, lessons learned, and best prac-
tices arising from their work in each country  Most reporis are available online (see
References) or by request by emailing the organization.

Case Study 1: Homestead Food Production Program -
Integrating the Agriculture and Nutrition Linkages

Organization: Helen Keller International {(HKI)
Countries: Bangladesh, Nepal, Cambadia, and Philippines
Program: Homestead Foed Production {HFP)

Approach: Addressing primary pathways to impact household nutrition (Figures 11, 12,
& 13)

* Increased availability of micronutrient (MN)-rich foods through increased self
production of these foods
* Increased income through sales of surplus production

* Increased knowledge and adoption of optimal nutrition practices including
consumption of MN-rich foods
+ Linkages established with local health services

Objective: Improve nutritional status of vulnerable members of low income households

through home preduction of micronutrient (MN) rich crops and small animals and poultry

* Nutritional focus broadened to include child growth and not only micronutrient defi-
ciencies

+ Emphasis on year-round production of local micronutrient rich crops and animal
source foods

« Focus on improving local farming practices as much as possible
« Primary target group: women farmers from poorer households

Methodology: (Figure 12)

HKI partners with government fisld agents and local NGOs for three year cycle
Establish Village Model Farms

Provide inputs: seeds, saplings, chicks

Provide agricultural training in optimal techniques for crops and raising small
animals and fowl
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* Make market linkages as needed )
+ Provide links to health services and nutrition education {behavior change)

Evidence of Household Food Production {HFP}) Programs in Asia:

« Food production alone is not enough to improve nutrition
- Consistent improvements in:
Household production of MN-rich foods
Household consumption of MN-rich foods
Caonsumption of MN-rich foods among mothers and children
- Some improvements in:
Income (especially under women's control)
Women's empowerment (household decision-making}
- Inconsistent improvements in:
Health outcomes
Nutritional status outcomes (anaemia, night blindness, etc.)
- Sustainability and cost-effectiveness N
- 95% of households continue to engage with HFP even after program participa-
tion is over o .
- $9 US: 3-year rough cost of gardening component for each padicipating family
- Cost-benefit analysis of gardening component shows economic rate of retum
of 160%

Lessons Learned:

* HFP is highly adaptable

= There is a difference between home gardens = vegetables + fruils versus home-
stead food production = vegetables + fruits + animal source foods

= Need strong links with local health services _

= Need improved focus on essential nutrition actions and behavior change

« Need to continue to pay attention to water and sanitation for nutrition outcomes

» Need to have adequate resources for monitoring and evaluation

+  Need to study impact of behavior change on nutritional status, particularly growth

» Use of Program Impact pathways

Conceptual Messages to Take Away:

* Perception that homestead food production is NOT “mainstream agriculture™
860 ,000 past participants in Bangladesh produced 99,000 metric tonnes of vege-
tables and 20,000 metric tonnes of fruits over 3 month winter growing season

= Pervasive myth that increased family food production automatically leads fo
improved nutrition: FOOD + CARE + HEALTH = Nutrition

< Need to leverage agriculture for nutrition: Look at “who” can do “what” along key
points of the agricultural cycle {inputs, pre-production, production, harvest,
marketing, etc.) (Figure 13)
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__ Lessons earned - pr. ogram design...
Conceptual Framework of Un

dernutrition

== —

Immediate
Causes

FOOD CARE HEALTH

Human, Econnmic, and
istitutional Resources

Faltical and idediogical Struct
Ecokgical Conditions

Patential Resources

Root

Adspted from UNICER Causes

Figure 11: A conce,
B plual fram
ed from UNICEF) ework for understanding underlying causes of under-nutrition {adapt-

HKI's EHFP Model '-_=_.~3-.—_.__a
Program Impact Pathways '

ST

|

Figure 12 H Ll ¢ Moalior o Fmbaat g
) c: Helen Kellar Intemational’s ] i i
for Mproveg fn £ el ,:ergas of impact in their Homestead Food Production mode!
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T . Some agricultural actors who
The Agriculture CYC‘E Nutrition Contact Points ‘coutd’ sgupport ad?l-"ls that

lead to better nutrition at
different contact points in the
agricultural cydle:

sFinancial services {primarily microcredit)
sAgricuttural suppliers |ytores)
+Agro-deslers supplying nputs tosmall-
holders such a3 the public- private venhur e
supported by AGRA {Alkance for a Green
Revohition n Africal,

sWrterinatiany inchuding passprofeisionaly
“Vendory

sAgricuttural extenslon sgents
sAgriculural extension specisists
{researchers, scademics}

sFarmer networks.

+F armers groups

*NGO field statt

sCommeiiisl companics purthasing from
smaftholdery

“funyers and traders

HiGhs| 2011 S mal-scate milkers

Figure 13: Key agricullure cycle-nulrition contact points identified through Heten Keller Intema-
tional's Homestead Feod Production program.

Case Study 2: Train the Trainers Approach -
Dietary Diversity and Food Substitutions in Laos

Crganization: World Renew
Country: Laos

Area: Hmong and Khamu Ou communities in Udomxai Province; Khamu Ou and
Tai-khao communities in Luang Prabang and Phongsaly provinces

Program: Linking agriculiure, natural resource management, and nutrition (LANN)
program

Approach: Develop practical nutrition capacity of community development trainers lo
impact uptand minority community nutrition.

» Local partners completed {raining approach

+ Participants understood their family nutrition problems in practical terms (self-as-
sessment)

- Parlicipants took appropriate action to address the problems (for example, at the
cooking pot, agriculturai production, natural resource management, hygiene,
mother and child care)
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Seed exchange events:
*  Informal seed sharing or organized seed

seeds of possible underutilized
tion among other farmers. e cropeandt

Community-based Surveys:

Poor, underfed, elc.?),
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"Al| 53w were same buore.s o+ 10 vegetables growing around their homes")
person might ushes”. Whal wouid be a garden full of edibl

'ant only appear to be random plants to an outsider s tonlocal

- Rely on persons with local knowledge to help interpret the information
Underutilized crop surveys offer a excellent chance to learn not only about local
food systems but related development issues {(e.g. health and nutrition, sociology,
environmental status, seed saving, and seed sharing systems).

Such efforts honor local farmer knowledge and contribute toward building helpful
relationships.

The Learning Arrangement Can Help Lay a Foundation for Future Collaboration
for Local Agriculture Development.

- Surveys require significant preparation and cataloging skills as well as essentia!
commaunication abilities.

« Paositive identification of underutilized crops encountered in markets, kitchens,
gardens or fields may be a challenge, especially with regard to language obstacles
and lack of access to outside resources.

« Farmers may be suspicious of survey activities (perhaps concerned about motives
related to bio-piracy, religious proselytization, etc.)

Identifying and promoting non-timber forest product (NTFP) agroforestry systems:
Upland Holistic Development Project, Northern Thaitand.

= With increasing environmental degradation, hilltribe farmers in Northern Thailand
began to cultivate various wild foods, such as snowflake tree, in various home and
field settings, that were once naturally common.

= However, seeds and seedlings of other non-timber forest product (NTFP) species,
such as ratian, were becoming difficult to locate.

= The Upland Holistic Development Project worked with local communities to catalog
dozens of species of interest {i.e. underutilized crops) and determine methods of
making the seeds and seedlings of these crops available as well as to develop
appropriate agroforest production systems.

+ Farmers in several communities began planting agroforest plots containing these
underutitized crops for household consumption and sale. Other NGOs have begun
visiting these communities to learn and create similar plans for promoting agrofor-
estry.

« Despite the relative abundance of both wild and cultivated vegetables in SE Asia,
promoters of chaya, a Central American species, have found ready interest
throughout the region. Gardeners already have an affinity for greens and appre-
ciate the perennial vegetables, such as chaya, for being a low maintenance crop

identifying and promoting underutilized crops: Surveying informal seed systems
in Northern Thailand

The objective of the study was lo document, within the selected communilies:
« Indigenous annual and perennial vegetable crops utilized.

« Seed germination and vigor of seeds of these species.

* How seeds of these crops are produced and shared.
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The field research in each of the three communities {eight Thai hilltribe communities
and four Khmer communities in Cambodia) consisted of:

*+ One month of data collection on farmer seed practices.

+ Collection and germination testing of farmer-saved seed.

*+ Aseed fair event among the villages invelved in that region's research

Key findings from the study included:

*+ Allfarmers in the study villages save most of their own vegetable planting seed.

For the Thai villages, the farmers save nearly alt of their own planting seed because

many of their primary preferred crops are not commercially available.

In Cambodia, increased access to commercial varieties in recent years has driven

greater reliance on purchased seed.

* In both regions, purchasing planting seed holds higher prestige than saving one's
own seeds.

* The most common method of post-harvest seed drying and pest prevention is
storage on open baskets over the hearth.

More key findings refated fo underuiilized species:

+ During the survey of twelve communities, 48 species of perennial vegetable, and
31 annual species were cataloged.

* Underutilized species are central to local seed systems and play an important role
in smallholder farmer livelihoods. Many of these lesser-known species have signif-
icant untapped potential for commercialization.

* Much of the robust diversity present within the Northem Thailand food system is
due to perennial species used as vegetables.

* Locally important perernial plants often contribute to family nutrition in significant
ways, but are sometimes overlooked during inventories of underutilized indigenous
vegetables. This is particularly true if the species are foraged from the wild.

Underutilized perennial species are also important from an ecosystem sustain-
ability perspective.

Related to the seed fairs held in each of the three communities in Thaitand and

Cambodia;

* Each stimulated informal seed exchange and uncovered patiems of trade and
species that were commonly traded.

+ The 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 as well, including a very large type

of lima bean and some grains such as Job's tear, sorghum, and millet.

Case Study 4: Identifying natural resource management and )
livelihood activities through participatory documentation of .W'I|d
foods of forest-dependent communities in northern Cambodia

i ; i j CNWG), Indigenous
Organizations: Nomads RSI, Cambodia NFTP Working Group ( N _
P;gples for Agriculture Development in Cambedia (IADC), Internatlonal'Co‘operatlon
Cambadia (ICC), NFTP-Exchange Program, Food and Agriculture Organization of the
United Nations (FAQ)

Country: Cambodia
Areas: Kreung ethnic minority communities in Norlhern Cambodia

ici i i is of wild food in the food
Approach: Participatory needs assessment, mf:ludlng aqalyms o i : for
cr?a'?n and analysis of livelihcods and food security strategies lo dafine strategic activities

Methodology:

+  Documenting wild food species diversity and determination of key species
« Analysis of the role of wild foods in the food chain ) .
- Fx::od and wild food acquisition and supply: who is responsible; where do they
get the food, why they choose one type of food over another?
- Wild food collection techniques: food collection and how knowledge of collec-
tion practices is transmitted . _ _
- Food and wild food processing techniques: cookln_g practnce;s R
- Analysis of livelihood sirategies regarding food security: how wulc:i food diversity is
mitigating impact of land use and climate changes on food security

Lessons Leamed:

+  Field surveys should take place throughout the year because wild foods collection
is a seasonal activity ) ] .
. Botanical identification should be confirmed by trained botanist and implemented
throughout the year to collect all growth phases of_plant_s . i
. Focug on interviewing women, particularly those identified as being “experts”™ on
food preparation )
« Characteristics of key wild foods species:
- Easily found in areas close to the village and commanly used areas
- Abundant .
- Can be kept for a long period of time or stored well
- Can be collected over long periods during the year
- Height of shrubs or trees allow for fruits to be easily accessed and harvested
- Can be found in local markets
= Food acquisition: )
- Hov:q food is collected (hand vs. machete) impacls plant regeneration and
overall sustainability ) )
- Daily food collection considerations (earty AM; no storage — immediate usage)
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- Seasonal acquisition considerations (rainy vs. dry season: year-round)

- [\nushrooms are collected year-round, depending on species

- “Bases” for food collection: frequent collection from aclive and fallow fields: not
as frequent from deep inside forest as would be expected: fields near stre'ams
and ponds

- Gender: Over 55% of women in communities i i i
e munities interviewed were responsible for

- Storage considerations (which species can be stored and for how leng?)

- Decreased meat supply from forest due to deforestation; traditionally over 70%
of meat ar?d fish acquired from forest; 10% from market
g:r?:;gﬂ:gtghgﬁg esshmrtages: roots and tubers as acceptable substitutions

*  Participatory land-use mapping by community to provide link
estation and food security A inkages between defor-

Future Recommendations:

* Land-use strategies to impact food security and livelihoods
- Asses_sment of current farming systems and identification of model farmers for
adagtwe agroforestry approaches
. Pre\l;enuﬂg loss of indigenous food plant and cuisine knowledge
- Documenting traditional recipes and then adapting into mod i
maximizing nutritional output P o reckes for
- Docgmentlng wild foods preservation and processing methods among various
e!tl?mc groups; knowledge exchange events between different ethnic commu-
nities
» Awareness of balanced diet and nutrient content of wild foods
* Natural resource management approaches focusing on wild food species
- istamcal identification and assessment of key wild food species
- vocacy on food security issues for forest-dependent communiti
and national authorities P munies fo foca
- Securing community forest or communal land titling with focus on wild vege-
table management
- Eustainable collection tachniques of wild food plants
- Focused investigation on cultivation and management of rapi i i
_ estigatt A pidly disappearin
wild food varieties like ba_rnboo. wild yam species, fruit trees, legumes e{'c‘.3 Caﬁ
these be locally domesticated and propagated for multiplication as informat

germplasm preservation? How to sustainably collect speci -
erative capacity? ! pecies fo prolectregen
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Helpful Resources

AVRDC {The World Vegetable Center}

Excellent globalfregional source of information on vegetable production, including indig-
enous varieties. An international nonprofit research and development institute that is
commitied to alleviating poverly and malnutrition in the developing world through the
increased production and consumption of nutritious and health-promoting vegetables.

Founded in 1971 by the Asian Davelopment Bank, Japan, Korea, Philippines, Thailand,
USA, Vietnam, and the Republic of China (Taiwan) with a mandate to work in tropical
Asta with its headquarters campus in Taiwan dedicated on 17 October 1973. Asthe
Center gained expertise and capacity, it expanded inlo sub-Saharan Africa, Central
Asia, and South Asia. In 2008, the organization adopted a new name — AVRDC - The
World Vegetable Center — to reflect its global scope.

CGIAR - Consultative Group on International Agricultural Research

An international organization which funds and co-ordinates research into agricultural
crop breeding with the goal of “reducing rural poverty, increasing food security, improving
human health and nutrition, and ensuring more sustainable management of natural
resources.” CGAIR has a network of 15 research centers, of which those most likely to
have some focus on underutilized crops include:

+ Bioversity International

« International Center for Agricultural Research in the Dry Areas (ICARDA)
« International Center far Tropical Agriculture

« Intemational Crops Research Institute for the Semi-Arid Tropics

= |nternational Institute of Tropical Agriculture

«  World Agroforestry Centre (ICRAF)

ECHO Regional Impact Centers & ECHOcommunity.org

ECHO is a global Christian organization that equips people with agricultural resources
and skills to reduce hunger and improve the lives of the poor. ECHOcommunity is a
membership community that provides access to nearly all of ECHO's resources online,
as well as communications tools to help development workers connect with each other.

www. ECHOcommunity.org
FAO - Food and Agriculture Organization of the United Nations

Offers a tremendous wealth of technical resources covering a wide range of food produc-
tion topics, particularty for the developing world. hitp.iwww.fao.org/ome/len/

119



Ascisgle- | Gymwema | Chiang L
Avat- Porscrasl Shoots Chiing T PR foung
ol e [N il .mlll Fiolda and e {thm oo Thal nema) s & vine that can e
Eero fekioy “:::' Tocents 0 delurbed whedn Pyoughoud Soueast Asy 0 Changrad
aings ofrotmon e B e sty and o
P thy
Advyris- Oplapwrt | Vepelsbis dane Avi L)
oy o s .Ni'l;. Pa :ﬂmmm Forwls. wmhmuwmhmmuu-mhmwm‘
Sentam EcHo w.;':m .,...-...m'f"-"" o popd g
,or 'y of mossl
gl siream tmaky 1 N&-I‘.\)u-hslnudymnluuﬂmm
shaded lovss Swtngs. a6 insy be planksd iy I undersiory back wRTs hedvy shagy.
Bamds | Bavala Malstar | dmis Yoo Parantial hourd :hll- w“.h mm“m“m,h"‘ rown ek
Bam Ba == :ur Garra t (1] oot v L] ior by
M.nnu ﬁmmhm‘mmhwmm‘lnmmun
Sdequele hm--wwnmmmnmm
ATIGRN R s a5y iy grow and coes well I 3 ¥anaty 4f sols, bt pre ey fuvis-
Tich, wed-cramed sy Wi 8 BH renge of § 57 & {ECHC Asis Sead Faay
Sghtnis- | Oroplum | inaay mm
bk el ::0;‘ Perenven Ramny sasson Fiaicte and InEan thumpet is & ST tres that prelers wel-Qrard,
indcun S Lo makig A iosed hor estabiiehing smced padtings of i gy
them) wor ol n o tome etorge. % can by
lmmnnmmulmmma'm_ﬂm
mwm.mm‘munmmm
— — — {UHDP 20006, Burrnets #1 4. 1 Press)
Wiscess | betata: e
ol Pogto ml lenves - yyor- nmm e : orid y
;ime " worid R Iy high in i
_m. » ratalvaly TWgN prockuctivity, & his The abllly to hnve on & of
aeg Poar-round mm_.-mmmmmmmmun
tropacel and mutiropicat plent weieh in adept ks mang
Kt BUS SRS oeh ! 27 9
Sempasitures stay % 13°C (55°F). R can be prown Lt b 2500m
= — — muwummmwm-:|'gn;, -
Cucwph ﬂum "M Anrusl Ehoots erd Cardens tiar o is an el
acese higion ““ruunrfn Py n Tirondh - yoar. and falds l‘wwhm“ mmmm’:mm-mlﬁmmm =t
charanka -M.-;‘M hat mmmnmcwm-mmmmm‘:‘:ﬂ:‘-
— ~— - ond vilgrran & (ECHO Awa 3494 Fuct Ehast)
privieen St Shoots, Impv Gardsns [ T [T prowa
Comurty- | Lagenany Anruml Bl g et o b 30 fotl I langth and iy
tacuse e ey e frichi, Grove Hamughont Ass bor e scibis thtote, leeves and inat. W generely

Ll ke & gm0y arwas bet 1 lourd tveaghoot seb-bopeal snd
et Grows besl ) .
Good layer of compont (ECHO Aals Seedt Fact Sheet)

ot wtha

— T

cuaet- | Cvaevs | Cutum- Ty Vou Frukts - yeer Garems T i1 ennusl hertmcmous plent iuing of chmbing fom 1.5
Pl A ber Ao tound # e i | andt heide -45mﬁu15|)brn—-nlmmunmnm-m
incurte roin or ugh chrmted of vaey Y Dy of
[ nmmwcmmum.wuﬂmmm
nam {48 i) par monih produce T Deest pmtte, sepecielly wham grown In
ocee, wel-criivied Iy smenried with orgenis MR (ECHO Asie Seed
Faet Stwetd).
Coaciis | Wy Qourd | dnaite N Bhoot et Gariarrs | Fry pount i @ praninial v wih whit, star aped fowsrs and o=
Ischee prandy [twnboaldn botrad - £oid and | end Raids. Erud-dica iyt whach is green whef svenature snd keight red wimn Rt I
wy miny sassons Ioiuarates 8 webe-H0 of habitsts sow can be ke wp W 250 m (7700
(northevry A} alius I Cmtrien wheen by Qourd fwe baen nirduced, £
IHcnme & sevious weed becauan & priws ast, ooverir] v grourt and
emothenng shrubs (ECHO Asia Seedt Fact
Cucurts- | Cocurtats || Putnpin ] shouss ol yat Shoots, leaves, | Cerdena | Pumgiun is a vineng sl Bt orgemisd In Horth Ainerics, psedly
e et young s pnct Mwin || Rébwuics, 4 1 1iow wickely Chetrbulied Bvoigneut e opica. The vines wil
PRIV SB0N row wiciely miomg The surtace of s Ground], rocieng st naded, oF Ty may
cider fruts « cold nmmmummmmnmm
L1 e TR vInn nea leTle, cgEHricn, wed-drarwd soll In Al mmn.
{ECHO Floride Seetd F Tha varise
that hava frust et Be wkin b ulib®y Mooy i owe then orange
8l thay wimrn sce solk i SpORTY of Moy (HorAnswens 718}
Cucurtt- | Cucovties || Pumpions | dirmes Hot pot Shovli. v, | Garders Purng vinng
Homse moschaty | Scueesh g s - and Taids . andd it widely diPauted Iroughoul the topics. Tha v wil
iy Qrow widely A167) W surice of the Ground, roeting i noces, or By mey
nictet irums - cold. ot itrod S Trednas OF OO BUREERDL. Hwive In werm: conditiond
—amn el pusmplan vires heed frse, compmel-nh, weB-ateied bl Ul me
{ECHO Florts Seud Fact Shast). The Tmciuts Gfacky Crrntan varistis:
mmmnmmmmmmmmm
Cucmti- || Lt Emooth nmes o Sheots sl Garder. Lulfs b i cmoing snvwsd thet whan fbture, preduces oblong sl abou 1
- cynorice || Luse Imarves - year sraffike | fwet iong et arw Bl of R and gval, black sewds. Lufn gutneully grows.
Gawrd - round, goui) well whareved CucsTbary tiwive bul prelens wel-orerved, lerils acd (ECHO
v o et Al Sead Fad Sheet)
pinnimg v
Cucurti- | Tachonas- | Bnshs vy No Shete, aves || Gerdens Sraben o 18 Qe nous i Sentn bnd Sauthaast Asts, nd Faink & hacd.
ey s axm- | Gourd andi s - okt || and Awis || very much B cucumter of pumpion, 1 s Seet grown on el o
TR el Y o arahe-le inats Bred pHvNG Smple smounts of suright.

g

1 Gun ba grown in the Wapkes and wib-topice ol slevbons e b 1,900
matres, and £ o | o yrry are
witwn the renge 22 - X5, tut ¢an tolersle 14 < 33°C N prefess @ maan
arvwmi reindetl ) i QY 2,000 - 2,500mm, but kekanes TOD - 4 200mm
a4 prows tast It 8 nch well-ariired w0l with plenty of moisturd in B

growang mamon (HEAR tr) 2012}




Fabacere

i

L L2

Your-tound

Gardum.
and Mektd

Lsucaens diversiois is & ruli-purpade 3-251 m Tl 8 Spacary. origem
our i Canerel Aumaarce tud oy

Inthe fropsce, L 00w I e from
TOO- 250 mh it S b A 1 £ool and asescnally wet locetns.
WA &0 Bvervge rvid raaiel of 000-2000 mm end & redth HslaiTan®

n I N drary

ek, 1 £80 S0 b LR Tor fuing rebrogen for sod kmprovement, refa et
b grojects, Bvesfock (oddet, am m windrwik OF GO hedperow pleol
In such appltators iuch &8 SALT, Bnd a4 5 paper of usiwood [ECHO
Asm Sead Fed Sheet).

Fabacess

rhelry

Collect pode.
1w o G0kl

i Ry

Alnmty o vEYY B0l TWE Eroducey. yelow Mowers snd pode up o 15 om
(8 m)inbengin. o5

Asls lor B3 a8 (ool 0 WMDY WRT G, SN Y. & N Mamre
nd et i prows withen 20407 G (58 104F) el o T aloies
of 2000'm (0,557 A }in the tropick. Edvy % g I & ey Tengs of a0l
typed, il el depinact Iname v aancty loame with & soll pH renge of
82-7 2 (ECHC Asia Sewd Fact Shests).

Frbacest

i

e
L]

Cerders
g ekl

el 18 & prpragd_trpa-dky shrub bl grows o | 2- 21 m {410
) bl a1 used dor oo and lodder m wel kb I o
Driginally from N, but frirer Qrown Moupheul thy tramas, & produces

® pout (ECHO Abin Smréd Fact Shewts).

Fabacese

AensBri
HwkCM)

Curdeng
wrd heice

Rica bean i 8 twineng annusl with yelow Towe s i it teans Tt
o0 sten be grewn wh & wTi-parennial. Thitt aoe both cimbing and bush
fypurs of oy Dawn, werd i s comemondy grown for food, Bs Sockder, dnd imler-

1o tokeers 43 fagh senperstres. snd bigh hurmiciy, wnd can i dvee
ol conditiors [EGHO As Sawed Fact Shaet).

mnm mﬂ-m MG;:‘ Wby You Anruasl Ve Shools. weves | Gaders VAT QOurd 4 41 dtwusal squdaih-iia v, W hge. soR. hery leeves svf
v o - gt and heide. mmmw.ma|mmw_hqmm.um.
Wity esseon; Mty WY GOyl when pe. & mquired & prowing aseson of 4-8 monena, dnd
Mdon have ke thrs- nh-hd.huulrmdu.hhmﬂmmu—wm
on kor wpege FIC8 1 pitied. I b8 beet wskact K Moderstefy dry areas in it o pien with
lor prowth ranging and prefers 3
i B-cimaned Ugh! sl wa pH & 0-7.0{ECHO Ams: Seut Fact Sheed).
MM mmu. Casssvn || usnikniy Ho Perernial | Stoub | Year-rourd s Qariera Onw of sgricadhury v it CTope, casmeva ja Nt 1 South Americs angd
long as thete and feids 0 PrITArly grown AN B i arthiand and Deid crop secas.
mm::'r mu|6m1-mmmwnﬂhh—“d
o anlle. Making & o w b-suted. for arnaBhokse iniTmirs ropen
dop durg (FAD 209 3) o e
Feughl
Euphor. | Crcios- Chays. Pamnragd | Shrubs o) Goater Chaya -growing perennal s Produce
el sl e .Ag:l-" Yea . ne LT Fmtive o Mexico that ]
ol Hedol ot 5 Mm,w‘mmmlmmulmnﬁm@u
ele nlerntys dnought 02608 N st FiOt, Py Chmuted 6] drmas wilh cocamonal drougii. I growy
ARG :::mm —nnﬂ“mh.m&mwmmhmw
[T, Quichly o h."“ 2008]
WAESON 88 MY rr“ "
daring opery
ERERON
m Seuropyy | Katuk! g Aved- Pemertal | Shete | Yearmouno s Fiaids and ol i Indgencus 1 $E Ass 84! vary alen lounct pisnind I hame
mﬂm— um oM iy Bigesterea | bess ‘whare & can adept wel K visfying smounts of shede
ﬂﬂlﬂ; UHDP WHAM Hin o hmalmmmmm-lhm.m
Lo g Irigetion; with ihe s vaEly of momsture. Ong bush can offer peversl
WO during edibls shoob £t 5 e, Making | 8 vary good pefennisl lood source wity
- WMMM!(UHWNM“IMM}
sbacess | Aceae Acacie - L] Ferwrnal | st | vearsound g [ Gordere | Acaciwisan forwst utive
pensia {Cha-om) f:nu-wan m‘m *f Tkl hunmmmmvm“_mhjemmrﬁm'rm”
dung mmmmmnmmmmuh
- {rorthemn) O oA Prute rore young ahooss a0 maves (UHDP 2-4)
sbocase | Seans ﬁ.:nd ::\MN You Parpnrasl | Tree Fleresin and Gamwnn &dhlnwmwmbﬁmmmm
samea shaces bt and fwide. | I 81 agrolorsstry seting with vancus smounts of sudy ¥ 0kt tes many
] mﬂmmmhwmmmw
ey bdmon (ot M‘MQM-lm—mhnmmm
e atar) 05 5 Riphirdin! BoUrTe In acddion i) &3 #xdibie e ihes (UHDR 7008)

Fabacess

e

Flniens bl

betweet: Cokt
o} ot peatons

Gariom
and fekin

Sanbania is a armall, quaci-growing, loowdly Bihbnehing tred wih compourd,
allwthaty bedrrik 048 ] end doss
ot row well i the subiropce with cook tempe—sture betw 10°C (30° F)
N i folevint of & Nigh wiliwty of 808 Py, INCREANG vy and very poor
oM, 310 Lethd 6.9 ritrogen Tuing plent fot scl Impmvenant, hghgudly
Iveatock fooder, &8 U hedganw of winfieedtl, snd fov puip s peper
productin (ECHO Asa Sewd Fact Bhael).

Fataceas

T

Soap Pod be & quich-growing. Liibing SV Mt i Ame | ing
nitrigyirts-feg Tk W th eyl bactens ere prewant in e sol sl
W aiapiable i many diferend types of hebiats {Ltehd Tropcal Pleres

Dustabwnse)




Fabacsss | Camavda | Sword hen Samian- | Vins Pocte - cokd Garcera. Bt b i kit chially 2 5 Cultivaled specers end may have besn
dadsta Baan L L 2fxd faicty n ANCa, but 48 rerw
K vingghond Bouth and it thrives d
{15-XPC/E0-00F ). Praferred
erwironmentsl conditions s lound i tha b iosdsnds. bt e beeny
sy ba rown Wi Sutcwkd I elrvatond i 1000 m (000 1), snd e
well-adeplad to prowth snd eurvival in iow-gua iy sots {ECHO Ax Seed
Frect Shith).

Fabscess | Tome- Tomarnd | prviy Persrwesl | Trng Shooty eng Ganterst, | Tarnarind (Temennd Inica ) i 2 bes that grows thougneut th ropics snd
A firwnre - besl ey, . vl 1 i T P, en slaswhers, for ity puipy pocds, Terer Jes!
indica OO i hol loresls shoots, and fiowers, which 8% Lsd D 8 varety of Bafvs. This tres can g

AN, yRING mnuuy-ummnumm-unhmmu
furty . end of hol attiugh & dovs wel i inpry
samman yng st Turmid tropscat workt

of raeny ssason, ulnm.mmm-nmmlzcmrmm
okt ke - exid Fact Sheet)

L

Fabaceas { Lablad Wegaelsnly | thunit Samiam | Vine Cokt srbeon Gardene ‘Vepeisbie leblat m & cmbung, P} {3 MNTH-BbrenTial) lgums

Purpaaius | Latist sl wnd fipkde | Ommensy gitwn in garderms ios sdibls purple pode, 1he use of mames,
Basny angmbon, and wOpcns I hatt will irnpriren N
errurhably 1 VBAGUS CRTEFS. BTE) MIgIong. Wil el
mﬂmmmbimm(mh)wdm
From sea leval 0 2.133 m {7 DOD R) Ag & Alrogen fer, R CAN gFOw in meny
TPt of dofll with 9 pH verping bom 4 41 7 8 (EGHO Asis Sead Fax
Stwet}.

Fabachre | Prpio Vidnged m Semian- | Vina Ehoots, eeves. | Cameng VWAGI Bed 1 3 ¢irhiing persTnial Wil Brpe pele-bius Rowers that
NP Bean L ind sty - mid | and Beids m1mm¢ummmum-m-mm
stragunc- meamn ttedd wough the tropics. ihe bagrnng of 1w
obus mmumnumu-mwhmmmmu

R thves in hot, wet cimaias, akhough § dry penod B fvoradie 1 lerties-
N NS the production of msture pods. N wil grow urder a vansty of sl
condPicr axcepl in sand of ph sabety (ECHO Adil Svwd Fiit Sheets)

Fabacess | Vigne Yergiong! [ dufneany Al Vine Pods - cold Gariern Yurd by bt Mot Bty origeneted n sculhem Chine snd is 8 isgume
ungosar | Asper- TN and hoits. | clossy ralebed i the cMImon Cowpas, Which W Tylaoally cullheited for Ry
Ieh s | squn #dithe btriehon pode betwsen 30 and 90 cm in fengtn. R tives In hor
Seaquepe. | Baen P d R
dads af 20-35°C. snd mey bagan fut mcCion &y #arly 18 7 sreks Al

ety K vl Seti siic bred reistivaly poor solls snd iow-momture
srwwonmenie, fad preists een, Kete, sl ko8 m 4l wil bereft
o troflimeng

Hahe- Abairmo- Oy ot Lo S | Cantruous Garders Olra s an upnghl sonusl ghotst 1 6o Tm(3906 R ) tal wilh & madn iem

L) wchug narvetng anct baits | are? wevarad branches. i 8 probfic of dash grege poce that ow
. optral be G ot waths N Fedt b8 Toitle, woll.
fentus dradncd soils, in hol chmacts. condiions. (ECHO Aus Sesd Fact Shaete}

Matve Rosele LT 2 Yok Popryupd | Shady Yoar-mured, Garders Fosslie b & lsfl, sightly bushy perernisl plist wilh rid s, leirved rel
ey m rrilinans Iowvws bl ot bt | ot Cobycin. W e puste by v tropical climies with wel-detribuied
Colipcsid tunng raindall of 1500-2000 mm yearly. Fom ses-level 1o sboul BD0 m situde,
Yy Beason, and cat inchept k& wite-13008 01 scd typas. Onr ihang 19 roke in thal.
Ealyx bwdl Rrnits s 3 whort-day plant, & vl not Rower when deys se over 13 hour
Fesvasisd dung (EGHO Asis Seed Fact Sheet}
ik memmon
Morscesn | Ficus [~T ) smorarmy Ho Perenrual | Tres Best colecied Fields snd G—kummmmmhﬂmmm
racemse | Fig (C sl Ty during il el Lo el 1 Y aain smourts of
dry samn ot md-mmmmnmmm
Gt them i} tosd Byvour mmmmmmuwmmmm
othar sdble pienis mey be mair
Jor houmshold-rved Gofvisngon i N mem ,
Mvacres | Ao Figleal, | endn Ha Parerrial | Trew Bt colaceacd Figkls s | Rard o whity 0 is an indigenous forest species netive 1o GE Asis whith
] R:du [T Asring hal and Ioresin rwens woll it o QRO KRhATY, Peimed DRFTMN, o Mok archand gating wet
Whim e crnvtral) oy Sedin 7 ioun armynty of shede. I
bael Asvour but prows best in movd
mmmmmmhw--mmmn
ot ecible plants mey b sroductive . 8 hes redtionaly been vesd e
for houmartmid-Weved Stwriuviption in B Thetend (UHDP 2008, Burnrete
o o In Freem) .
Morimge-  { Modngs Mompu Yo Porenuat | Tovw Yeoarsound as Clardere. The rmingst tres .8 (]
-l ey ™ iong s hersis | B0t hakts nmmmwm’nul:mmdl)nmm
adwquale ren of sasy o grow in meny parhl of the workd, Morings (rows best betwes 23
Irfgation. ladyeu 1 3C (TT-05F), bl wil Mierwe b0 A8-C (110°F) m b sharche ard
oo thring ¢an mrvive & ight rosi; however, it wil nol survive prolonged fooding or
coughl poorfy-arawwd ol. Beekii £ Puffee) Itnton, MGITGS Con b Libeed fof
mmmnmnumm-m-mm
or mutrionsl Kt restack; 4w v
{EEIFD Ama Sowd Fact Ehest)
Muss- Musa r Eanichd i L) Fevenrual | Herh Veassourd bom | Gamiens, [ Banens i s verusiie SNty Ik Tarts of I 6T e
b praite- ourders, fwioe | Aeie, oo, WinT reTETVng i outet fryers. Lie lewvws of ginger
acal ot ety foreey planis, banans lesves ere Commandy uaed fof Empe—iing Rivour I whipe
food are griled.
Pipars- Piper Laal Ayl Porgrrual | Virm Yoar-round fom | Forests. “A wpace oifcient ving, ledl pepget b0 (Fow Suitily Wit Pisivy Bhade,
e aumiwn- | Pappar Eentsul atle ss the lorest mmmhw o-m-lnunmh.:m
UxoP
e qubings. mnrmmmnnmumnmmmmm

Pround cover (UHDP X04, Bumeda of ol In Prese)
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