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1. General recommendations for NUS in Cambodia

1.1. General policy issues

The development of the agriculture sector has b@emportant element of the Royal
Government's strategy to reduce poverty in ruratrooinities, achieve food security,
and foster equitable and sustainable economic groltom a poverty eradication
perspective, the most important policy-related cdiye regarding agriculture
development is the improvement of household foocusgy. Contributing to this

objective and to improving living standards morenegyally, market-based farming
will be enhanced, given that 85 percent of the padmn lives in rural communities
and 75 percent of the poor are farmer-headed holdseh

Regarding the agricultural sector, the Ministry Agriculture of Cambodia has set
seven specific sectorial goals. They are as follows

1) Food security, productivity, diversification;

2) Improve and strengthen agricultural researcheatension systems

3) Market access for agricultural products;

4) Institutional and legislative development framoek;

5) Land reform (land tenure and land market develeqt and Pro-poor land access)
6) Fisheries reform - sustainable access;

7) Forestry reform (promote conservation and susde management of forests,
ensure better management of protected areas)

Even though the Ministry of Agriculture of Cambodhas a large staff, it is not able
to mobilize it effectively. Management is weak, mastaff member have limited
skills and experience, and low salaries are a ndigincentive to them. Coordination
with and influence over other agencies and stakliehsl are limited. For these
reasons, the ministry has difficulties in achievitgysectorial objectives. Policy and
regulatory frameworks related to agriculture, watesources and other natural
resources management (land, forestry, fisheriestepted areas, environment, food
safety standard, etc) require strengthening. Wed#dneion and research capacity in
agriculture and water management constrain techsugaport to farmers, for example
in terms of crop production methods suited to watailability in a particular area.
As a result, the farmers’ knowledge and skills remaw, and they are unable to
benefit from technical opportunities. Institutionaleaknesses also constrain the
distribution and marketing of agricultural prodyctesulting in unfair trade and
unsafe food, for example.

There is at the moment no policy on NUS in Cambaglid most research tends to be
on rice-based farming systems and on rubber.



There is a strategy from the Ministry of AgricukuiForestry and Fisheries (MAFF)
to put more emphasis on organic agriculture, inogcexport of certified organic
products.

Cambodia has a privileged status regarding exmornany countries (zero or low
import taxes) including China. The government comdmote Cambodian products
as chemical free (or green food as in China).

1.2. General communication and awareness issues

There exist extension workers and field staff takweith farmers. However, in most

cases, it is impossible to mobilize many existitaffdecause of a lack of resources
such as fuel for vehicles. There is a lack in fae8 (e.g. training centers and

demonstration farms) and networks to disseminatdni@ogy, and the linkages

between research, development and extension ale \WMearefore, extension services
are weak overall. As a result, farmers have limigadareness of and access to
agricultural and water management technologies, lawce have poor skills in

agricultural production and water management.

1.3. Other general issues

Market

Most farmers face difficulties in selling their plus produce at a reasonable price.
This is due to weak linkages between producersmarkets. On the market side,
weaknesses include undeveloped marketing systenmgair utrade, limited
wholesaling, and bulking facilities, small-scalarisport, information asymmetry
among stakeholders, and inefficient product distidn systems. On the production
side, weaknesses include low product quality, ametliable supply to the market.
The bulking process and bulk transport of producemally are organized by
entrepreneurs, or communally where there is stoomgmunity solidarity. At present,
such activities are found only in rice marketing éaport by large entrepreneurs.
Export is limited due to high (unofficial) transpoand duty-costs. Much of the
products are smuggled over the borders with Vietaaoh Thailand as raw products,
thereby depriving Cambodia of much needed taxeslawmat for processing. Many
products are only seasonally available (vegetalftegs) and have to be imported
during off-seasons, mainly from Vietham and Thailan

Research

The major constraints to agricultural research @exelopment are the lack of inputs
and materials for investment, the limited capaoitycnuman resource and the lack of
academic information as well as the lack of a fastnal body to coordinate and
manage research and development activities.

Only a handful of agricultural research-institueegst in Cambodia. The largest, the
Cambodian Agricultural Research and Developmentitite (CARDI) focuses
mainly on rice, with some other activities in muegh, tomato and maize. Kbal koh
vegetable research station develops new varietiepeoduces good quality seeds of
tomato, maize, mungbean and some lesser knownaldget The Rubber Research
Institute is mainly conducting research on rubbed aubber-based production
systems.



Land issue

The current agrarian and rural structure in Camdaday not be suitable yet for a
production that is oriented toward market demandl @mpetition. There are many
landless farmers in Cambodia (around 400,000) laeid hbumber has lately increased.
It is difficult for many farmers to secure enougind for their production, while there
are many unused lands especially in state land &teaaverage land holding size is
around 1 ha, but most land holders are not enttdedse their land officially. Even
land distribution has not yet been realized in Cadidp. Under such insecure land
conditions, it is difficult for farmers to invest their cultivating land, especially for a
longer term in perennial crops land, without arigetAgricultural land holdings are
very limited in size, typically comprising of leisan 1.0 hectare and often as little as
only 0.5 or less of cropland per household.

Other NUS

There is a lack of information concerning indigesatrop-species including germ
plasm collection and general production informatidhere is a real possibility that
some of these indigenous crop-species could be &iOB with potential. A general
survey could be initiated.

Mushroom cultivation is spreading in Cambodia aydhs less need for land and a
growing market is available in Phnom Penh and othgrcities. Export of certain
mushroom-species as fresh or dried products toetatike China would be feasible.
However, mushrooms were not considered in thisysimdCambodia.
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2. List of selected priority NUS in Cambodia

Scientific name Family name English name Use (1) | Parts | Type Life Type of NUS
used 3) form (5)
2 4)

(1) Use: 1: Cereal and pseudocereal;

Industrial, construction; 7: Forage and browsd;@est trees; 9: Roots / tubers
(2) Parts used: 1: Fruits; 2: Grains; 3: Flowerd;ehf; 5: Root or tuber; 6: Stem/ bark; 7: Whole
(3) Type: 1: Grass; 2: Shrub; 3: Tree; 4: ClimterRoot/ tubber
(4): Life form: 1: Annual; 2: Biannual; 3: Perenhia
(5): Type of NUS: 1: Underutilised species and &®Hist; 2: Underutilised and NOT on FAO list; 3eflected

2: Legume¥/egetables; 4: Fruits and Nuts; 5: Medicinal, naatic, stimulant, beverages;

Arachis hypogea Leguminosae Groundnut, Peanut 2,6 2 1 2 2
Piper nigrum Piperaceae Black pepper 5 2 3 4 2

| pomoea batatas Convolvulaceae Sweet potato 9 5 2 5 3
Colocasia esculenta Araceae Taro 59 5 1 15 1,3
Zingiber officinale Zingiberaceae Ginger 5,9 5 2 5 3
Vigna radiata Leguminosae Mungbean 2 2 1 2 3
Nephelium lappaceum Sapindaceae Rambutan 4 1 3 3 1,3
Cymbopogon citratus Gramineae Lemon grass 5 4 3 1 3
Musa cvs. Musaceae Banana 4 13 3 2 2
Cocos nucifera Palmae Coconut 4,5,6 7 3 3 1,3
Durio zibethinus Bombacaceae Durian 4 1 3 3 1
Citrus Rutaceae Citrus, Orange 4 1 3 3 1
Anacardium occidentale Anacardiaceae Cashew 4 1,2 3 3 1,3




3. Special recommendations for selected priority NS

3.1. Priority NUS 1: Arachis hypogea L., Groundnut or Peanut

General Characterization

Origin: The peanut originated in the area of southBolivia and north-
western Argentina in South America.

Use: Most of the world crop is crushed for oil thatused mainly for
cooking. Most of crop in South-East Asia is as slacthuman consumption
Properties: Per 100g edible portion groundnutsaionbughly: 5.4 g water|
30.4qg protein, 47.7g fat, 11.7g carbohydrate, 2fher and 23g ash. Th
energy content averages 2457 kJ/100g.

Description: A monoecious prostrate to erect anheab, usually 15-70 cm
high. The root system is consisting of a well deged tap-root with many
lateral roots, able to penetrate to depth in exoé2m; root hairs are abser
nitrogen-fixing nodules present. The main stememti@l axis develops fron
the epicotyls and bears a cotyledon at each ofirstetwo nodes. Branching
is dimorphic, with vegetative branches and coné@ceproductive branche
Propagation: Commercial crops are grown from seleldslly the seed-be
should be deep and friable with an even particte,sand should be weg
free.
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Peanut plant

Photo source:
http://commons.wikimedia.org/wiki/Image:Ara
Peanuit fruit chis_hypogaea.jpg

3.1.1. Policy options

Groundnuts are widely grown in Cambodia, mainlytfoe internal market and fresh
consumption. Yields in Cambodia are quite low coragdo neighboring countries.
The government should promote small- and mediurtesedible oil extraction for
local markets by making this technology availabhel @romote the use of locally
processed edible oils (also maize, soybean, co@rsunflower oils).

Almost all edible oils for cooking in Cambodia anmgported.

A niche-market for organically grown peanuts existSingapore and export could be
promoted.



3.1.2. Research and development options

= Research on varieties (for oil or fresh consumptiadible oil-extraction and
processing

= Development of varieties suited to acid soils, soieg of germ plasm

= Development or introduction of varieties with sbicharacters for export

= Development of seed-production schemes to provodel giuality seed-material

3.1.3. Communication and awareness options

Develop extension guidelines (Technology Improveniackage-TIP) for groundnut
cultivation in Cambodia and train extension-workers

3.2. Priority NUS 2: Piper nigrum L., Black pepper

General Characterization
Origin: Pepper is native to the Western Ghats efKlerall State, India, where |t
still occurs wild in the mountains.
Uses: The use of the dried product as a food flagowas already known in
classical Rome and Europe was an important impoftpepper as early as in the
12" Century. About 80% of the pepper consumption i& @oncentrated in the
industrially developed countries, where it is mginksed for domestic culinary
purpose and for flavoring and preserving proce$seds.
Properties: Dried pepper contain per 100g edibitign: 9,5-12,0g water; 10,9
12,79 protein; 25,8-44,8g starch; 9,7-17,2g fibet 8,4-6,0g ash.

Description: A perennial woody climber, up to 10omd or more. In cultivation
mature plants grown on supports may also appeédusisy columns, 3-4 m tall
and 1,25m in diameter. Root system with 5-20 maots;, 4 m or more deep, and
with feeder roots in the upper 60 cm of soil, whichm and extensive dense mat.
Propagation: Most cultivars of pepper are propaphatecuttings. Cuttings can be
rooted in a moist medium in a shaded nursery.

U

Pepper plant
Photo source:

http://commons.wikimedia.org/w
iki/Piper_nigrum

3.2.1. Policy options

Black pepper is traditionally grown in the south Gambodia, in the Kampot
province. During the last decade pepper produdims been stagnant, mainly due to
low world-market prices, occurrence of diseaseslanided knowledge on improved
culture-techniques. Black pepper processing talesepbut on a limited scale. Some
organic pepper is grown in Cambodia, which fetchekigh price as an export-
product.

10



3.2.2. Research and development options
A main problem in black pepper is the Phytophthofection.

3.2.3. Communication and awareness options

Develop extension guidelines (Technology Improveimackage-TIP) for black-
pepper cultivation in Cambodia and train extensvwonkers.

3.3. Priority NUS 3: | pomoea batatas (L.) Lamk, Sweet potato

General Characterization
Origin: It is generally accepted that sweet potatginated from Central America qr
the northern part of South America. This acceptascbased on archaeologicgl
findings, the distribution patterns of wild speciasd variation in cultivated clones
Use: Storage roots of sweet potato are used mé&mlyruman consumption (70-
100%) in most tropical countries. Small portion® arsed as feed (10-30%j);
neglectable amounts are used for industrial pugp@S€L0%). In temperate Asi
30-35% is produced for industrial purposes, mafolystarch and alcohol. Human
consumption of sweet potato in tropical Asia istlie form of dessert snacks
supplementary food, while it serves as a staplel fmo the island of New Guine
and some Oceanian countries. Young shoots are oftesumed as green vegetable.
In Cambodia, the young leaves and stalks are coedwnoked as vegetables. The
tubers also enter numerous culinary preparatioaserEraw, they could treat the
seasickness. The boiled sweet potatoes are recotechém the convalescents and|to
the children of the first age. The summit of thalls of the red variety which, it
appears, contains a principle similar to insunadministered to diabetics.
Properties: Nutritional quality and chemical compos of storage roots are
genetically determined, but vary widely in respotsevarious environmental and
cultural conditions. Freshly harvested storages@onsist of 16-40% dry matter ¢
which 75-90% is carbohydrate.

Description: A perennial herbaceous plant. Rostesy with fibrous, adventitious
roots and enlarged roots, derived from seconddckehing of some adventitious
roots, serving as storage organ, variable in shgipe, number, skin colour (white,
yellow, orange, purple)
Propagation: In the tropics, sweet potato is prapad) vegetatively from ving
cuttings, but also slips or sprouts obtained ading# from storage roots afe
sometimes used.

=

Sweet potato plant

Sweet patato frt

Photo source: Sweet potato plant

http://commons.wikimedia.

org/wiki/lmage:Sweetpotato Photo source: o
5162.jpg http://en.wikipedia.org/wiki/Im

age:lpomoea batatas.jpg
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3.3.1. Policy options

Sweet potato is grown in many parts of Cambodia. the moment there is no
processing being done.

There is no research on varieties existing.

Some pests attack the roots, causing heavy losses.

3.3.2. Research and development options

= Germ plasm collection and evaluation
= Development of small scale processing facilities
= Research on root-pests and their control

3.3.3. Communication and awareness options

Develop extension guidelines (Technology ImproveimBackage-TIP) for sweet
potato cultivation in Cambodia and train extensiarkers.

12



3.4. Priority NUS 4: Colocasia esculenta (L.) Schott, Taro

General Characterization
Origin: Taro originated in South-East or southerenttal Asia, where it was
probably cultivated before rice. Today taro is gnothiroughout the West Indigs
and in West and North Africa.
Uses: When cooked, taro corms, cormels, stoloas$,ldeles and petioles can be
eaten. Taro corm puree makes an easily digestaieallergenic baby food
Waste leaves, corms and peel can be cooked or riggchénto silage for anim
feed. Most taros in South-East Asia are consumeulibyans.

Properties: If eaten raw or undercooked, all paftthe plant are acrid and wifl
irritate the mouth and throat, but acridity is reed or eliminated by cooking and
fermenting. Taro is easily digested, practicallyn+adlergenic and has very small
starch particles. Per 100g edible portion (fresifins contain approximately: 70g
water, 1.1 g protein, 26g carbohydrates, 1.5¢g filmed 15mg vitamin C. Th
energy content averages 475kJ per 100g. Leavesioodt2g protein. Tar
contains protein inhibitors but they are destrogadng cooking.

Description: An erect, herbaceous plant growingatdeight of 1m or more
perennial, but mostly grown as an annual crop. Rgstem: adventitious, fibrou
and shallow.

Propagation: Farmers propagate taro vegetativetymCpieces, whole small
corms, cormels and stolons can be planted, butessi@dnd head-sets (corm apex
plus 15-30 cm attached petiole bases) are usudfenped.

Taro fruit Taro plant leaf

Photo source:

http://upload.wikimedia.org/wiki

pedia/commons/c/c2/Colocasia
esculenta _dsc07801.jpg

3.4.1. Policy options

Most taro in Cambodia is consumed as vegetablaeTikdittle or no processing.
Some diseases affect the leaves, causing consiedoabes.
The local market for Taro is rapidly expanding.

3.4.2. Research and development options

= Germ plasm collection and evaluation
= Development of small scale processing facilities
= Research on diseases

3.4.3. Communication and awareness options

Develop extension guidelines (Technology ImprovemBackage-TIP) for Taro
cultivation in Cambodia and train extension workers

13



3.5. Priority NUS 5: Zingiber officinale Roscoe, Ginger, xJI

General Characterization
Origin: Ginger has been grown in tropical Asia simancient times. Wild
forms of ginger have not been found and its originncertain, although it i
thought to come from India.

Uses: Ginger is widely used as a spice, with tsehmain products being fresh
ginger, dried whole or powdered ginger, and presegiginger. Fresh ginger is
prepared from immature or mature rhizomes. Freslegiis widely used ir]
cooking in South-East Asia, as a flavoring or vagkt and young rhizomels
and stem parts are sometimes eaten raw.
Properties: Dried ginger rhizomes contain per 18@dple portion: 10g water|,
10-20g protein, 10g fat, 40-60g carbohydrate, 2-flldgr and 6g ash. A hig}
fiber content is undesirable in rhizomes to be wsedice.

Description: Erect, slender, perennial herb usugiiywn as an annual crojf
with a thickened, fleshy, subterranean rhizome waitd one or more aerial
leafy stems, up to 1.25 m tall.
Propagation: Ginger is propagated vegetatively ieggs of rhizome called
seed pieces or sets. They are normally producetutiyng rhizomes into 3-6
cm long pieces of 30-60g, with at least one growiomt or bud. Medium tg
large-sized seed pieces produce more vigorousl@iam@nd higher yields tha
small ones.
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: Ginger plant
Ginger Root

3.5.1. Policy options

Ginger is mainly produced on a small-scale in tradal production systems.
Generally a low yield and no processing are takiage.

3.5.2. Research and development options

= Germ plasm collection and evaluation
= Development of small scale processing facilities

3.5.3. Communication and awareness options

Develop extension guidelines (Technology Improveimackage-TIP) for ginger
cultivation in Cambodia and train extension workers

14



3.6. Priority NUS 6: Cymbopogon citratus (DC.) Stapf, Lemon grass

General Characterization
Use: Lemon grass is mainly used fresh in Cambodishes like soups. The lemgn
grass essential oil can be extracted through stistifiation which is carried out on
small scale in Cambodia. Lemongrass is also exuelte planting on bunds as sqi
erosion control and muich.
Plant description: The exact origin of lemongraseat known but a Malaysian origin
is most likely. It is a perennial, aromatic grasghwumerous erect culms arising fro

a short ring-shaped rhizome. Leaves are 50-100arg &nd 0.5-2 cm wide. Th
inflorescence is a large, nodding panicle, up t@®0long. Lemongrass is s a strong
tillering plant with a rather superficial root sgst. Only young leaves are suitable for
oil extraction. It grows best under sunny, warm &uodhid conditions below 500 m
altitude. Water requirement for a good oil-yieldgsite high. It needs drainage and
grows best on sandy soils. One hectare can yie@bD&g lemongrass-oil.

=

Lemon grass fruit

Lemon grass plant

Photo source:
http://de.wikipedia.org/wiki/
Bild:YosriNov04Pokok Ser
ai.JPG

3.6.1. Policy options

Lemon-grass is grown widely in Cambodia and camlpce year-round leaves.

It can grow in regions with low soil-fertility ant therefore attractive for poor
farmers in marginal areas.

Essential oil extraction is technically not veryffidult and can be done in the
communities.

3.6.2. Research and development options

= Research on variety for essential oil-extractiod processing. There is not much
data on varieties as well as the effect of soil aadeties on oil-content and —
quality.

= Develop low-cost oil extraction technology

3.6.3. Communication and awareness options

Develop extension guidelines (Technology Improveimieackage-TIP) for lemon-
grass cultivation in Cambodia and train extensiomnkers.

15



3.7. Priority NUS 7: Musa cvs., Yellow, Sugar and Green banana

General Characterization

Origin: The exact origin of the edible bananasnknown.
Uses: Fruit is the main product. It is used eittav or cooked, or prepared In
another way. It may be processed into starch, chposee, beer (Africa)
vinegar, or it may be dehydrated. The male budsoafie cultivars (e.g. Saba)
are used as a vegetable.
Properties: Fruits of various cultivars differ imetr nutritional composition. Af
fruit maturity, 100g edible portion contains approately: 70g water; 1,29
protein; 0,3g fat; 27g carbohydrates; 0,59 fibérislrich in potassium (40
mg/100g) and has a special place in diets adatusn fats, cholesterol and salt]
Description: Tree-like perennial herb, 2-9 m talith short underground ster
(corm) with buds, from which short rhizomes growptoduce a clump of aerigl
shoots (suckers) close to the parent plant.
Propagation: Bananas are generally propagated dess1 Sword leaf suckers
are preferred since they bear larger bunches irfitstecrop (the plant crop)
Corms or pieces of corms (bits) are also usedagipy material.

'
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Banana plant

Banana fruit

3.7.1. Policy options

The three banana-species (yellow, sugar and greem)all widely grown in
Cambodia, mainly around the house. There are almoskarge-scale plantations.
Products are consumed locally or transported gelagities.

Most of the banana products have export poterggdecially to China. This would
necessitate the establishment of strategicallyepldmnana processing plants, cooled
warehouses and the introduction of fast export-gulaces.

Organic bananas, especially the sugar (or egg-ari@acould enter a niche-market
overseas.

3.7.2. Research and development options

= Collection of banana-varieties existing in Cambodrad screening for quality,
diseases and yield
= Production of virus-free banana plants for distiiim to farmers

3.7.3. Communication and awareness options

Develop extension guidelines (Technology Improveimackage-TIP) for yellow
banana cultivation in Cambodia and train extensiorkers.
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3.8. Priority NUS 8: Cocos nucifera L., Coconut

General Characterization
Origin: native to the coastal regions of tropicadid and the Pacific, but its
primary centre of origin is subject of speculation.
Use: The coconut palm has been called the tredegftihe tree of heaven and
one of nature’s greatest gifts to man becausesofalue as provider of so many
useful products. For domestic oil extraction theskr endocarp of mature fruits
is grated and squeezed with hot water; for indaisioduction the endosperm
is dried to copra and taken to the mill for oilraxtion.
Properties: Fresh, mature coconut fruits weigh2l51kg and consist of 30
45% husk (exocarp and mesocarp), 14-16% shell (@mdp 25-33%
endosperm and 13-25% free water in the cavity. drlo&imate composition of
fresh endosperm per 100g edible portion is: 35-5&ater, 34-45g oil, 3-4¢
protein, 9-11g carbohydrate, 2-3g fiber and 1-2gy as

Propagation: Coconut palm is propagated by seednwhirecalcitrant.

<6 el -

Coconut and Coconut palm

3.8.1. Policy options

Coconut is planted widely in Cambodia close to hibese. Little plantations exist.
Most of the parts are being used by the farmetiseir day-to-day life.

Coconut oil is not extracted, mainly because ofrdiatively high price of Cambodian
coco-nuts compared to the price of coco-nut oithe world markets. However for
internal consumption coconut oil extraction mighe nteresting, as Cambodia
imports all its cooking oils.

Besides oil also coconut fiber can be produced prtessed in mats, blankets,
mattresses and rubberized coir (availability of Gadhan rubber).

Other products include coconut-milk.

3.8.2. Research and development options

Continue with the biological control of the Cocondispine Beetle Brontispa
longissima) using the natural enenfysecodes hispinarum.

3.8.3. Communication and awareness options

Develop extension guidelines (Technology Improveifeéackage-TIP) for coconut
cultivation in Cambodia and train extension workers
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3.9. Priority NUS 9: Durio zibethinus Murray, Durian

General Characterization

Origin: The genus is native to South-East Asiaaid durian trees are found i
Borneo and Sumatra.

Use: The ripe fruits, or rather the arils whichnfiothe edible part, are generally
eaten fresh. The pulp of the ripe fruit is very @ggated by the Cambodians fo
whom it has the reputation to be fortifying, or ev&phrodisiac. Too ripe, th
fruit releases a smell of garlic that made Amerscand European run away. The
seeds are edible when they are boiled or roasteereTis no medical use i
Cambodia even though in Malaysia from which thecggseis native, the leaves
and the roots are used in traditional medicine.
Description: Large, buttressed tree, growing up4@om tall; bark dark redt
brown, peeling off irregularly, and heartwood desH.
Propagation: from seed, clonal propagation, grgftatc.

Durian fruit

3.9.1. Policy options

Durian is mainly grown in the southern provincekampot and is famous for its
special taste and smell. It is mainly grown for tiaéional market.

During the last years, Phytophthora has emergeth@snain problem in durian
plantations.

3.9.2. Research and development options

Research on Phytophthora should be the main fasses;of trunk-injections with
phosphanate-solutions should be surveyed as tlisouad to be an effective control
measure in Vietnam.

3.9.3. Communication and awareness options

Develop extension guidelines (Technology Improveimackage-TIP) for durian
cultivation in Cambodia and training of extensioorkers.
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3.10. Priority NUS 10: Citrus sp., Citrus

General Characterization
Origin: Citrus is not known as a wild plant anywddaut must have originated near t
border between China and Vietnam.
Properties: The edible portion of a sweet orangg fakes up 40-50 % and per 100d
contains: 80-90g water; 0,7-1,3g protein; 0,1-Ofad¢; 12,0-12,7g carbohydratg

(sugars); 0,5g fiber; 0,5-0,7 g ash; 200 IU vitamMin45-61 mg ascorbic acid; 0,3-

2,0citric acid. The energy value is about 200 k¢gL0

young, usually with rather blunt auxiliary spines (seedlings).
Propagation: Budding is the preferred propagatiethaod.

Description: Evergreen tree, 3-15m tall, with rdad crown; twigs angular whe

Orange fruits

Photo source:
http://en.wikipedia.org/wiki/lm
age:OrangeBloss wb.jpg
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3.10.1. Policy options

Citrus is traditionally an important crop in the mleWest of Cambodia. Here,
Orange, Mandarin, Lemon and Grapefruits are magntwn. During the last few
years the area was significantly reduced due t@@ing Disease (Huangblongbing-
HLB).

Cold-storage facilities are needed, as well asgssiag plants for juice and pulp.

3.10.2. Research and development options

Research should focus on a variety that is registaflLB. There should be more
control of HLB vectors and HLB free plants (in-atculture) should be developed.

3.10.3. Communication and awareness options

Develop extension guidelines (Technology Improvemeackage-TIP) for citrus
cultivation in Cambodia and training of extensioorkers.
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3.11. Priority NUS 11: Anacardium occidentale L., Cashew

General Characterization
Origin: in north-eastern Brazil
Uses: Cashew is cultivated for the nuts. Botanyctile nut is the fruit; the
cashew apple is the swollen, fleshy fruit stalke Beed kernels are extracted [by
shelling the roasted nuts. In production areasesasterves as food. Elsewhere
it forms a delicacy.
Description: Evergreen tree, up to 12 m tall, wathvide dome-shaped crown.
The foliage forms a thin peripheral canopy, studdeith the protruding
inflorescences.

Propagation: Fully mature nuts serve as plantintgrizd.

Cashew Tree

Cashew Apple

3.11.1. Policy options

Cashew is mainly grown in upland areas. Most ofdhghew is sold as Raw Cashew
Nut (RCN) to Thailand and Vietnam. In Cambodia onhle processing factory is
operating.

3.11.2. Research and Development options

Research should focus on varieties suited for thmléddian agro-eco-systems, as
well as on the organic cultivation of cashew focha&-markets, and on biological
control of insect pests.

Research needs to be done on the use of othencasbducts, eg. cashew apples for
juice, wine or candy and Cashew Nut Shell LiquitN8L) extraction for export.

3.11.3. Communication and awareness options

Extension guidelines (Technology Improvement PaeKBl§p) for cashew cultivation
in Cambodia have been developed, training of exdansorkers is recommended.
Promote small-scale processing of cashew-nuts.
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3.12. Priority NUS 12: Vigna radiata (L.) Wilczek, Mungbean

General Characterization L
Origin: Mungbean originated in India or the IndorBwese region. It spread i
early times to most other Asian countries and mecently to other continents.
In many South-East Asian countries Mungbean ramkeng the three main
grain legumes.

Use: The dried beans are prepared by cooking dinmilThe seeds or the floyr
may enter a variety of dishes like soups, snackisrmodles. Popular as a fregsh
vegetable are sprouted mungbeans. Mungbean is iso@sespecifically grown
for green manure or cover crop.

Description: An erect or semierect, herbaceous an25%-130 cm tall. Flowers
are large, diameter 1-2 cm, greenish to brighyellself-fertile, in clusters of 5¢
25. Pods are up to 15 cm long. Seeds are greeellowwy sometimes brown or
blackish. Mungbean is a short-duration crop, uguétiwering within 30-70
days and maturing within 60-120 days of sowing.ld&ereach up to 2 tons/hia
but are normally about 500 kg/ha or less.
Propagation: propagation is done by seed

Mungbeans

3.12.1. Policy options

Mungbean is a crop that fits very well into the @aalian cropping system. It can be
grown either before the main rice-crop or direclfyer the rice-harvest. Due to its
short duration it can take advantage of residuidnsoisture after the main rains have
ceased. Being a legume-crop it also improves sdiilify.

3.12.2. Research and development options

Some research on Mungbean cropping systems idgliesng carried out and some
new varieties have been developed. This will havebé continued to address
problems related to diseases, soils and water+ggmilerance.

3.12.3. Communication and awareness options

Develop extension guidelines (Technology Improveniackage-TIP) for mungbean
cultivation in Cambodia and training of extensioorkers.
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3.13. Priority NUS 13: Nephelium lappaceum L., Rambutan

General Characterization
Use: Rambutan is eaten as a fresh fruit. The flaedba good rambutan should
be sweet with a hint of acid and the flesh shoolehe free from the seed easily.
Seeds can be eaten roasted.
Plant description: The origin of rambutan is unkno is an evergreen, bush
tree up to 20 m high. The fruits are in clusteesl or occasionally yellow an
covered with soft spines up to 2 cm on a thick sesat. The seeds are covered
with a white aril. It grows best on deep and fertsloils. The main flowering
period occurs during the dry season, with fruitiagpound 3 months later.
Rambutan thrives in humid tropical lowlands. In soaultivars the percentage
of male flowers is very low and hormone treatmemésneeded.

<
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Rambutan
fruits

3.13.1. Policy options

Rambutan is grown throughout Cambodia; plantatemesmostly situated in upland
areas. Most of the crop is for home-consumptiolocal markets.

3.13.2. Research and development options

There is little knowledge on Rambutan varietie€ambodia and their potentials for
production increase through improved crop-managéneenselection of parent-
material.

3.13.3. Communication and awareness options

Develop Extension guidelines (Technology Improvenfackage-TIP) for rambutan
cultivation in Cambodia, train extension workers.
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