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Foreword

Development of the East African Standards has been necessitated by the need for harmonizing
requirements governing quality of products and services in East Africa. It is envisaged that through
harmonized standardization, trade barriers which are encountered when goods and services are
exchanged within the Community will be removed.

In order to meet the above objectives, the EAC Partner States have enacted an East African
Standardization, Quality Assurance, Metrology and Test Act, 2006 (EAC SQMT Act, 2006) to make
provisions for ensuring standardization, quality assurance, metrology and testing of products
produced or originating in a third country and traded in the Community in order to facilitate industrial
development and trade as well as helping to protect the health and safety of society and the
environment in the Community.

East African Standards are formulated in accordance with the procedures established by the East
African Standards Committee. The East African Standards Committee is established under the
provisions of Article 4 of the EAC SQMT Act, 2006. The Committee is composed of representatives of
the National Standards Bodies in Partner States, together with the representatives from the private
sectors and consumer organizations. Draft East African Standards are circulated to stakeholders
through the National Standards Bodies in the Partner States. The comments received are discussed
and incorporated before finalization of standards, in accordance with the procedures of the
Community.

Article 15(1) of the EAC SQMT Act, 2006 provides that “Within six months of the declaration of an
East African Standard, the Partner States shall adopt, without deviation from the approved text of the
standard, the East African Standard as a national standard and withdraw any existing national
standard with similar scope and purpose”.

East African Standards are subject to review, to keep pace with technological advances. Users of the
East African Standards are therefore expected to ensure that they always have the latest versions of
the standards they are implementing.
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Introduction

In the preparation of this East African Standard, the following sources were consulted extensively:

CODEX STAN 246:2005, Standard for Rambutan

CODEX STAN 193:1995 (Rev.5:2009), General Standard for Contaminants and Toxins in Foods

CODEX STAN 228:2001 (Rev.1:2004), General methods of analysis for contaminants

CODEX STAN 230:2001 (Rev.1:2003), Maximum levels for lead

Codex Alimentarius website: http://www.codexalimentarius.net/mrls/pestdes/jsp/pest_g-e.jsp

USDA Foreign Agricultural Service website: http://www.mrldatabase.com

USDA Agricultural Marketing Service website: http://www.ams.usda.gov/AMSv1.0/Standards

USDA Plant Inspectorate Service website: http://www.aphis.usda.gov/import_export/plants

European Union: http://ec.europa.eu/sanco_pesticides/public

Assistance derived from these sources and others inadvertently not mentioned is hereby
acknowledged.

This standard has been developed to take into account:
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the needs of the market for the product;

the need to facilitate fair domestic, regional and international trade and prevent technical barriers
to trade by establishing a common trading language for buyers and sellers.

the structure of the CODEX, UNECE, USA, ISO and other internationally significant standards;

the needs of the producers in gaining knowledge of market standards, conformity assessment,
commercial cultivars and crop production process;

the need to transport the product in a manner that ensures keeping of quality until it reaches the
consumer;

the need for the plant protection authority to certify, through a simplified form, that the product is
fit for crossborder and international trade without carrying plant disease vectors;

the need to promote good agricultural practices that will enhance wider market access,
involvement of small-scale traders and hence making fruit and vegetable production a viable
means of wealth creation; and

the need to keep unsatisfactory produce from the market by allowing the removal of
unsatisfactory produce from the markets and to discourage unfair trade practices e.g. trying to sell
immature produce at the beginning of the season when high profits can be made. Immature
produce leads to dissatisfaction of customers and influences their choices negatively, which
disadvantages those traders who have waited until the produce is mature.
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EAST AFRICAN STANDARD CD/K/040:2010

Fresh pitahayas — Specification and grading

1 Scope

This Standard applies to commercial varieties and/or commercial types of rambutans grown from
Nephelium lappaceum L., of the Sapindaceae family, to be supplied fresh to the consumer, after
preparation and packaging. Rambutans for industrial processing are excluded.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

CAC/GL 21, Principles for the Establishment and Application of Microbiological Criteria for Foods
CAC/RCP 1, Recommended International Code of Practice — General Principles of Food Hygiene

CAC/RCP 44, Recommended International Code of Practice for the Packaging and Transport of
Tropical Fresh Fruit and Vegetables

CAC/RCP 53, Code of Hygienic Practice for Fresh Fruits and Vegetables
EAS 38, Labelling of prepackaged foods — Specification

CD/K/378:2010, Horticultural industry — Code of practice

3 Definitions
For the purpose of this standard the following definition shall apply:

3.1
similar varietal characteristics
having the same general characteristics, such as shape, texture and colour

3.2

well matured

reaching a stage of development which is indicative of good handling and keeping quality for the
variety

3.3
cracked
split open, exposing the flesh

3.4
damage
any specific defect which materially detracts from the appearance or edible or marketing quality

3.5

serious damage

any specific defect which seriously detracts from the appearance or the edible or marketing quality.
The following specific defects shall be considered as serious damage:

(1) Scars, except stem scars, caused by rodents or other means which are not well healed

or corked over, or which cover more than 25 percent of the surface in the aggregate, or
which form depressions or pits that seriously affect the appearance.

© EAC 2010 — All rights reserved 1
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(2) Dry rot which affects an area more than 5 cm in diameter in the aggregate on a 4.5 kg
specimen, or correspondingly smaller or larger areas depending on the size of the
specimen.

4 Provisions concerning quality
4.1 General

The purpose of the standard is to define the quality requirements of rambutans at the export control
stage, after preparation and packaging.

4.2 Minimum requirements

4.2.1 In all classes, subject to the special provisions for each class and the tolerances allowed, the
rambutans must be:

(& whole;

(b)  sound, produce affected by rotting or deterioration such as to make it unfit for consumption is
excluded;

(c) clean, practically free of any visible foreign matter;

(d) practically free of pests and damage caused by them affecting the general appearance of the
produce;

(e) free of abnormal external moisture, excluding condensation following removal from cold
storage;

() free of any foreign smell and/or taste;

(g) freshin appearance;

(h)  free of damage caused by low and/or high temperatures.

4.2.2 The rambutans must have been carefully picked and have reached an appropriate degree of
development and ripeness in accordance with criteria proper to the variety and/or commercial type
and to the area in which they are grown.

4.2.3 The development and condition of the rambutans must be such as to enable them:

(a) to withstand transport and handling; and

(b) to arrive in satisfactory condition at the place of destination.

4.3 Classification

Rambutans are classified in three classes defined below:
4.3.1 “Extra’ Class

Rambutans in this class must be of superior quality. They must be characteristic of the variety and/or
commercial type. They must be free of defects, with the exception of very slight superficial defects,
provided these do not affect the general appearance of the produce, the quality, the keeping quality
and presentation in the package.

4.3.2 Class|

Rambutans in this class must be of good quality. They must be characteristic of the variety and/or
commercial type. The following slight defects, however, may be allowed, provided these do not affect

2 © EAC 2010 — All rights reserved
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the general appearance of the produce, the quality, the keeping quality and presentation in the
package:

¥ aslight defect in shape;

¥ slight skin defects not exceeding 5% of the total surface area, excluding defects on spinterns.

The defects must not, in any case, affect the flesh of the produce.

4.3.3 Classll

This class includes rambutans which do not qualify for inclusion in the higher classes, but satisfy the
minimum requirements specified in 4.2. The following defects, however, may be allowed, provided the
rambutans retain their essential characteristics as regards the quality, the keeping quality and
presentation:

¥% defects in shape;

¥% skin defects not exceeding 10% of the total surface area, excluding defects on spinterns.

The defects must not, in any case, affect the flesh of the produce.

5 Provisions concerning sizing

Size is determined by the number of fruits per kilogram. There are two forms of presentation: in single
fruit and in bunches; the size specification is as follows:

Table 1 — Size Specifications of Rambutans presente  d as Single Fruit

Size Code Weight per Fruit Number of Fruits per Kg
(grams)

1 > 43 <23

2 38 - 43 23-26
3 33-37 27 -30
4 29 - 32 31-34
5 25 -28 35-40
6 18-24 41 -50

Table 2 — Size Specifications of Rambutans presente  d in Bunches

Size Code Number of Fruits per Kg
1 <29
2 29-34
3 35-40
4 41 - 45
6 Provisions concerning tolerances

Tolerances in respect of quality and size shall be allowed in each package for produce not satisfying
the requirements of the class indicated.

6.1 Quiality tolerances
6.1.1 “Extra” Class

Five percent by number or weight of rambutans not satisfying the requirements of the class, but
meeting those of Class | or, exceptionally, coming within the tolerances of that class.

© EAC 2010 — All rights reserved 3
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In addition to the above, 10% by number or weight of detached fruits is allowed in each package
containing rambutan in bunches.
6.1.2 Class|

Ten percent by number or weight of rambutans not satisfying the requirements of the class, but
meeting those of Class Il or, exceptionally, coming within the tolerances of that class.

In addition to the above, 10% by number or weight of detached fruits is allowed in each package
containing rambutan in bunches.

6.1.3 Class/l

Ten percent by number or weight of rambutans satisfying neither the requirements of the class nor the
minimum requirements, with the exception of produce affected by rotting or any other deterioration
rendering it unfit for consumption.

In addition to the above, 10% by number or weight of detached fruits is allowed in each package
containing rambutan in bunches.

6.2 Size tolerances

For all classes or forms of presentation, 10% by number or weight of rambutans corresponding to the
size immediately above and/or below that indicated on the package.

7 Provisions concerning presentation
7.1 Uniformity

The contents of each package must be uniform and contain only rambutans of the same origin,
variety and/or commercial type, quality, size and colour. The visible part of the contents of the
package must be representative of the entire contents.

7.2 Packaging

Rambutans must be packed in such a way as to protect the produce properly. The materials used
inside the package must be new', clean, and of a quality such as to avoid causing any external or
internal damage to the produce. The use of materials, particularly of paper or stamps bearing trade
specifications is allowed, provided the printing or labelling has been done with non-toxic ink or glue.

Rambutans shall be packed in each container in compliance with CAC/RCP 44.

7.2.1 Description of containers

The containers shall meet the quality, hygiene, ventilation and resistance characteristics to ensure
suitable handling, shipping and preserving of the rambutans. Packages must be free of all foreign
matter and smell.

7.3 Presentation
The rambutans may be presented under one of the following forms:
7.3.1 Individually

In this case the pedicel must be detached at first knot and the maximum length must not extend more
than 5 mm beyond the top of the fruit.

7.3.2 In bunches

Each bunch must be free of leaves and have a number of clusters, each cluster with a minimum of
two rambutans. The stem of each bunch must not exceed 20 cm in length measured from the
attachment of the highest fruit.

' For the purposes of this Standard, this includes recycled material of food-grade quality.
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8 Marking and labelling

8.1 Consumer packages

In addition to the requirements of EAS 38, the following specific provisions apply:

8.1.1 Nature of produce

If the produce is not visible from the outside, each package shall be labelled as to the name of the
produce “Rambutan” and may be labelled as to name of the variety and/or commercial type, including
specified characteristic of “individually” or “in bunches”.

8.2 Non-retail containers

Each package must bear the following particulars, in letters grouped on the same side, legibly and
indelibly marked, and visible from the outside, or in the documents accompanying the shipment.

8.2.1 Identification

2
Name and address of exporter, packer and/or dispatcher. Identification code (optional) .
8.2.2 Nature of produce

Name of the produce “Rambutan” if the contents are not visible from the outside. Name of the variety
and/or commercial type (optional).

8.2.3  Origin of produce

Country of origin and, optionally, district where grown or national, regional or local place name.
8.2.4 Commercial Identification

¥ Class;

¥ Size; and

¥ Net weight.

8.2.5 Official inspection mark (optional)

9 Contaminants

9.1 Pesticide residues

Rambutans shall comply with those maximum pesticide residue limits established by the Codex
Alimentarius Commission for this commodity.

9.2 Other contaminants

Rambutans shall comply with those maximum levels for contaminants established by the Codex
Alimentarius Commission for this commodity.

10 Hygiene
10.1 It is recommended that the produce covered by the provisions of this Standard be prepared

and handled in accordance with the appropriate sections of CAC/RCP 1, CAC/RCP 53, and other
relevant Codex texts such as Codes of Hygienic Practice and Codes of Practice.

© EAC 2010 — All rights reserved 5
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10.2  The produce should comply with any microbiological criteria established in accordance with
CAC/GL 21.

Fresh rambutans

Rambutans on tree Fresh rambutan

6 © EAC 2010 — All rights reserved
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Rambutan trees on farm
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Display of rambutans in shop
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Annex C
(informative)

Model certificate of conformity with standards for fresh fruits and vegetables

1. Trader: Certificate of

conformity with the Community
marketing standards applicable to fresh fruits and
vegetables

(This certificate is exclusively for the use of inspection
bodies)

2. Packer identified on | 3. Inspection body

packaging (if other
than trader)

4. Place of inspection/country of | 5. Region or country of destination

origin (%)
6. Identifier of means of transport 7.
Internal
Import
Export
8. Packages (number | 9. Type of product | 10. Quality Class 11. Total net weight in kg

and type)

(variety if the
standards
specifies)

12. The consignment referred to above conforms, at the time of issue, with the Community standards in force, vide:

Customs office foreseen ............ccceevviviiiiin s

A2 1o WU ol 1] I (o =1 ) TP

Signatory (NAamMe iN DIOCK TETEIS): ... .. e et e e et et e e e et e e e et et e e et et e eaen e et eae s

Signature

Seal of competent authority

13. Observations:

() Where the goods are being re-exported, indicate the origin in box 9.

© EAC 2010 — All rights reserved
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Annex D
(informative)

Rambutan — Fact sheet

Though a close relative of the lychee and an equally desirable fruit, this member of the Sapindaceae
is not nearly as well-known. Botanically, it is Nephelium lappaceum L. (syns. Euphoria nephelium
DC.; Dimocarpus crinita Lour.). In the vernacular, it is generally called rambutan (in French,
ramboutan or ramboutanier; in Dutch, ramboetan); occasionally in India, ramboostan. To the Chinese
it is shao tzu, to Viethamese, chom chom or vai thieu; to Kampucheans, ser mon, or chle saoc mao.
There are other local names in the various dialects of southeast Asia and the East Indies.

D.1 Description

The rambutan tree reaches 15-25 m in height, has a straight trunk to 60 cm wide, and a dense,
usually spreading crown. The evergreen leaves are alternate, pinnately compound, 7-30 cm long, with
reddish rachis, hairy when young, and 1 to 4 pairs of leaflets, subopposite or alternate, elliptic to
oblong-elliptic, or rather obovate, sometimes oblique at the base; slightly leathery; yellowish-green to
dark-green and somewhat dull on the upper surface, yellowish or bluish-green beneath; 5-20 cm long,
2.5-11 cm wide, the 6 to 15 pairs of principal veins prominent on the underside. The small, petalless
flowers, of three kinds: males, hermaphrodite functioning as males, and hermaphrodite functioning as
females, are borne in axillary or pseudo-terminal, much branched, hairy panicles. The fruit is ovoid, or
ellipsoid, pinkish-red, bright-or deep-red, orange-red, maroon or dark-purple, yellowish-red, or all
yellow or orange-yellow; 3.4-8 cm long. Its thin, leathery rind is covered with tubercles from each of
which extends a soft, fleshy, red, pinkish, or yellow spine 0.5-2 cm long, the tips deciduous in some
types. The somewhat hairlike covering is responsible for the common name of the fruit, which is
based on the Malay word "rambut", meaning "hair". Within is the white or rose-tinted, translucent,
juicy, acid, subacid or sweet flesh, 0.4-0.8 cm thick, adhering more or less to the ovoid or oblong,
somewhat flattened seed, which is 2.5-3.4 cm long and 1-1.5 cm wide. There may be 1 or 2 small
undeveloped fruits nestled close to the stem of a mature fruit.

D.2 Origin and distribution

The rambutan is native to Malaysia and commonly cultivated throughout the archipelago and
southeast Asia. Many years ago, Arab traders introduced it into Zanzibar and Pemba. There are
limited plantings in India, a few trees in Surinam, and in the coastal lowlands of Colombia, Ecuador,
Honduras, Costa Rica, Trinidad and Cuba. Some fruits are being marketed in Costa Rica. The
rambutan was taken to the Philippines from Indonesia in 1912. Further introductions were made in
1920 (from Indonesia) and 1930 (from Malaya), but until the 1950's its distribution was rather limited.
Then popular demand brought about systematic efforts to improve the crop and resulted in the
establishment of many commercial plantations in the provinces of Batangas, Cavite, Davan, lloilo,
Laguna, Oriental Mindoro and Zamboanga.

D.3 Varieties

Popular varieties in Malaya include '‘Chooi Ang', 'Peng Thing Bee', 'Ya Tow', 'Azimat’, and 'Ayer Mas'.
Varieties in Indonesia include:

‘Lebakbooloos' —a broad-topped tree with dark-red fruits having uncrowded spines 1.5 cm long, and
grayish-white, tough, subacid flesh 0.5 cm thick, frequently difficult to separate from the seed and
often takes pieces of the testa with it. Ships well over long distances. (Cultivated also in India).

'Seematjan’ —Tree has an open crown and long, flexible branches. Fruits are dark-red with spines to 2
cm long. In Java the tree is especially prone to attack by various insects. It is cultivated also in India
and in the Philippines where it has averaged 16 kg/ha. There are 2 forms: 1) 'Seematjan besar' with
small fruit, thin rind, spines fairly far apart; very sweet, somewhat coarse, fairly juicy flesh to which the

10 © EAC 2010 — All rights reserved
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coarse, fibrous testa tightly adheres; 2) 'Seematjan ketjil' (or 'Koombang')—the fruit has soft, tough,
and less sweet flesh to which the seed coat does not tightly adhere.

'Seenjonja’ —Tree low-growing; has a drooping crown. Fruit nearly ovoid, about 4 cm long and 3 cm
wide; dark wine-red with slender, flexible spines about 1 cm long. Flesh clings firmly to the seed. In
the Philippines has yielded on the average 41 kg/ha.

'Sectangkooweh' —Tree broad-topped. Fruit flattened ellipsoid, about 5 cm long, 4 cm wide with slim
spines 1 cm long. Rind is thin, pliable, tough. Flesh yellowish-white, sweet, clings tightly to the thick
testa which separates from the seed. Fruits stand long-distance shipment.

'‘Seelengkeng' —Tree low-growing with drooping crown. Fruit ovoid, 3 cm long, 2 cm wide, with very
fine, soft spines. Flesh slightly glossy, tough, moderately sweet, and separates from the seed with a
few particles of testa clinging to it. Air-layers are unsatisfactory, so it is rare in cultivation and
expensive on the market. Much favoured by Chinese because of its resemblance to the lychee.
(Cultivated also in India.)

'Seekonto' —Tree has broad crown; is fast-growing. Fruits ellipsoid, faintly flattened, about 5 cm long,
4 cm wide. Spines are thick and short. Flesh is dull, grayish-white, somewhat coarse and dry; clings
to the testa which separates readily from the seed.

‘Maharlika' (no description available) has yielded 21 kg/ha in the Philippines.

Yellow-fruited rambutans are called 'Atjeh koonig' in Batavia. In Malaya, 'Rambutan gading' indicates
a yellow type.

Among the many "races" of rambutan in Malaya, the best "freestone” types are found in Penang. One
race with a partly free stone is known as ‘rambutan lejang'. Burkill says that some rambutans are so
sour that monkeys are reluctant to eat them.

In 1950, Philippine agriculturists undertook a program of selection and the creation of a Testing Plot at
the Provincial Nursery, Victoria, Oriental Mindoro. There they assembled 360 trees of which 140 were
found to be bearing in 1960 and 196 (mostly males) were non-bearing. Observations of the bearing
trees there and at the Arago Farm not far away, resulted in the selection of 21 clones which they
classified into 4 groups according to fruit size: 1) very large, 31 or less/kg; 2) large, 32-36/kg; 3)
medium, 37-41/kg; 4) small, 20 or more per 42 or more/kg.

The main characteristics of the 21 named selections are here summarized:

'Queen Zaida' —Dark-red, oblong, medium-size; flesh thick (38.76% of fruit), sweet, juicy; freestone;
60% of fruits kept well for 2 weeks in cold storage. Yield: 125 kg per tree at 20 years of age.

'‘Baby Eulie' —Light-red, very large, flesh thick (39.92% of fruit), soft, freestone. Kept well only 1 week
at 60° F (15.56° C). Yield: 160 kg per tree at 8 years of age.

'Princess Caroline' —Dark-red, small, rind pliable; flesh thick (44.14% of fruit); seeds small. Kept well
for 2 weeks at 15.56° C. Yield; 200 kg per tree at 8 years of age.

'‘Quezon’' —Yellowish- red, small to medium; rind pliable; flesh thick (38.24% of fruit); sweet, slightly
acid, juicy. Yield: 343 Ibs (156 kg) per tree at 8 years of age.

'Roxas' —Dark-red; medium-sized; flesh thick (42.97% of fruit); juicy, sweet, adheres to seed. Yield:
429 Ibs (195 kg) per tree at 8 years of age.

'‘Zamora' —Yellowish rind with pale-pink spines; oblong; small; rind hard; flesh thick (38.29% of fruit),
juicy and sweet. Yield: 330 Ibs (150 kg) per tree at 7 years of age. Ripens mid-to late October. After 2
weeks of refrigeration at 60° F (15.56° C) 80% of the fruits were still in good condition.

'‘Quirino’ —Yellowish with pinkish-red spines; small; flesh thick (32.78 % of fruit), juicy and sweet.
Borne in large clusters of up to 85 fruits each.

© EAC 2010 — All rights reserved 11
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'‘Magsaysay' —Dark-red to near-black with dark-red spines; oblong, large; rind pliable; flesh thick
(42.68% of fruit); juicy, sweet; freestone. Yield: 80 kg per tree at 6 years of age.

'Santo Tomas' —Yellowish-pink with reddish-pink, soft spines. Nearly round; rind hard; flesh thick
(43.25% of fruit); seed small. Yield: 160 kg per tree at 8 years of age.

"Victoria' —Yellowish with red spines; rind thick; flesh thick, juicy, sweet, freestone. Yield: 60 kg per
tree at 6 years of age. Early in season (mid-July).

'‘Baby Christie' —Yellowish-red with soft, silvery-pink spines; large. Flesh thick (36.41% of fruit).
‘Governor Infantada’ —Oblong, very large; rind pliable; flesh thick (39.28% of fruit), juicy, sweet and
slightly acid; adheres tightly to seed. Yield: 150 kg per tree at 6 years of age. Fruits keep only 1 week
at 15.56° C.

'‘Laurel, Sr." —Pinkish-red, small; flesh thick (39.76% of fruit). Tree very low-growing, spreading.

'Fortich' —Yellowish-red; medium-sized; flesh thick (40.95% of fruit); juicy, sweet; freestone. Early in
season.

'‘Osmena, Sr." —Purple-red; medium-sized; flesh thick (38.90% of fruit); juicy, sweet; freestone. Ripens
late in season.

'Ponderosa Ferreras' (from Arago, Farm)—Crimson red with very prominent spines; very large; flesh
thick (35.73% of fruit); juicy, sweet, freestone. Early in season. Yield: 138 kg per tree at 6 years of
age.

'Rodrigas’ (from Arago Farm)-Medium-sized; flesh thick (38.46% of fruit).

'Manahan' (from Arago Farm)-Medium-sized; flesh thick (37.37% of fruit).

'‘Santan' (from Arago Farm)—Flesh thick (34.26% of fruit).

'‘Arago’ (from Arago Farm)—flesh very thick (41.42% of fruit).

'‘Cruz' or 'Cruzas' (from Arago Farm)—flesh medium-thick (26.15% of fruit).

About 1960, 10 outstanding rambutans were selected in an evaluation of 100 seedling trees of the
unsurpassed Indonesian 'Seematjan’, also 'Seenjonja’, 'Maharlika’, 'Divata’, 'Marikit', 'Dalisay’,
‘Marilag', 'Bituin’, 'Alindog’, and 'Paraluman’.

D.4 Climate

The rambutan flourishes from sea-level to 500-600 m, in tropical, humid regions having well-
distributed rainfall. In the ideal environment of Oriental Mindora Philippines, the average temperature
year-round is about 27.3° C, relative humidity is 82%, rainfall 180 cm-about 165 rainy days. The dry
season should not last much over 3 months.

D.5 Soil

The tree does best on deep, clay-loam or rich sandy loam rich in organic matter, or in deep peat. It
needs good drainage.

D.6 Propagation
Rambutan seeds, after removal from the fruit and thorough washing, should be planted horizontally
with the flattened side downward in order that the seedling will grow straight and have a normal,

strong root system. Seeds will germinate in 9 to 25 days, the earlier, the more vigour in the seedling.
The rate of germination of 2-day-old seeds is 87% to 95%. A week after seed removal from the fruit,
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there may be only 50% to 65% germination. Sun-drying for 8 hours and oven-drying at 86° F (30° C)
kills seeds within a week. Washed seeds will remain viable in moist sawdust, sphagnum moss or
charcoal for 3-4 weeks, and some will even sprout in storage. The juice of the flesh inhibits
germination. Accordingly, unwashed seeds or seeds treated with the juice can be held for a month in
moist sawdust without sprouting.

Rambutan seedlings bear in 5-6 years, but the ratio of female to male trees is 4 or 5 to 7. One
Philippine seedling orchard was found to have 67% male trees. Then, too, hardly 5% of female trees
give a profitable yield. Vegetative propagation is essential.

Cuttings have been rooted experimentally under mist and with the use of growth-promoting
hormones, but this technique is not being practiced. Air-layering may at first appear successful, but
many air-layers die after being transplanted into 5-gal containers, or, later, in the field, long after
separation from the mother tree.

Marching is very effective onto 5- to 9-month-old seedlings of rambutan or of pulasan (N. mutabile L.)
or N. intermedium Radlk., but is a rather cumbersome procedure. After 2 or 3 months, the scion is
notched 3 times over a period of 2 weeks and then severed from the parent tree. Cleft-, splice-, and
side-grafting are not too satisfactory. Patch-budding is preferred as having a much greater rate of
success. Seedlings for use as rootstocks are taken from the seedbed after 45 days and transplanted
into 1-quart cans with a mixture of 50% cured manure and later transferred to 5 gal containers. In
Oriental Mindoro Province, if the budding is done in the month of May, they can achieve 83.6%
success; if done in June and July, 82%. Budded trees flower 2 1/2 to 3 years after planting in the field.

D.7 Culture

In the Philippines, it is recommended that the trees be planted at least 10 m apart each way, though
12 m is not too much in rich soil. If the trees are set too close to each other, they will become
overcrowded in a few years and production will be seriously affected.

Philippine agronomists apply 1 kg ammonium sulfate together with 1 kg complete fertilizer (12-24-12)
per tree immediately after harvest and give the same amount of ammonium sulfate to each tree near
the end of the rainy season. Studies in Malaya show that a harvest of 6,720 kg/ha of rambutan fruits
removes from the soil approximately 15 kg/ha nitrogen, 2 kg/ha phosphorus, 11.5 kg/ha potassium,
5.9 kg/ha calcium, and 2.67 kg/ha magnesium.

Irrigation is given as needed in dry seasons. Light pruning is done only to improve the form of the tree
and strengthen it. Rambutan trees should be sheltered from strong winds which do much damage
during the flowering and fruiting periods.

D.8 Harvesting

In Malaya, the rambutan generally fruits twice a year, the first, main crop in June and a lesser one in
December. In the Philippines, flowering occurs from late March to early May and the fruits mature
from July to October or occasionally to November.

The entire fruit cluster is cut from the branch by harvesters. If single fruits are picked, they should be
snapped off with a piece of the stem attached, so as not to rupture the rind. The fruits must be
handled carefully to avoid bruising and crushing, and kept dry, cool, and well-ventilated to delay
spoilage.

D.9 Yield

Generally, shoots that bear fruit one year will put out new growth and will bloom and fruit the next
year, so that biennial bearing is rare in the rambutan. However, yield may vary from year to year.
Individual trees 8 years old or older have borne as much as 200 kg one season and only 60 kg the
next. In the Philippines, the average production per tree of 21 selections was 120 kg over a 4-year
period, while the general average is only 48 kg.
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From 1965 to 1967, agronomists at the College of Agriculture, University of the Philippines, studied
the growth, flowering habits and yield of the Indonesian cultivars, 'Seematjan’, 'Seenjonja’, and
'Maharlika'. They found that all the 'Seematjan’ flowers were hermaphrodite functioning as female
(h.f.f.) and that it is necessary to plant male trees with this cultivar. 'Seenjonja’ and ‘Maharlika' flowers
were mostly h.f.f. with a very few hermaphrodite functioning as males (h.f.m.) in the same panicles,
and concluded that, though self-pollination is possible, planting of male trees with these cultivars
should improve production.

D.10 Keeping quality

Ordinarily, the fruits must be gotten to local markets within 3 days of picking before shrivelling and
decay begin. Fungicidal applications and packing in perforated polyethylene bags have extended
fresh life somewhat. Weight loss has been reduced by packing in sawdust, or coating with a wax
emulsion. Storing in sealed polyethylene bags at 10° C and 95% relative humidity has preserved the
fruits in fresh condition for 12 days. Some cultivars, as noted, keep better than others.

D.11 Pests and diseases

Few pests or diseases have been reported by rambutan growers. Leaf-eating insects, the mealybug,
Pseudococcus lilacinus, and the giant bug, Tessaratoma longicorne, may require control measures.
The mango twig-borer, Niphonoclea albata, occasionally appears on rambutan trees. The Oriental
fruit fly attacks very ripe fruits. Birds and flying foxes (fruit-eating bats) consume many of the fruits,
probably considerably reducing yield figures.

There are several pathogens that attack the fruits and cause rotting under warm, moist conditions.
Powdery mildew, caused by Oidium sp., may affect the foliage or other parts of the tree. A serious
disease, stem canker, caused by Fomes lignosus in the Philippines and Ophioceras sp. in Malaya,
can be fatal to rambutan trees if not controlled at the outset.

D.12 Food uses

Rambutans are most commonly eaten out-of-hand after merely tearing the rind open, or cutting it
around the middle and pulling it off. It does not cling to the flesh. The peeled fruits are occasionally
stewed as dessert. They are canned in syrup on a limited scale. In Malaya a preserve is made by first
boiling the peeled fruit to separate the flesh from the seeds. After cooling, the testa is discarded and
the seeds are boiled alone until soft. They are combined with the flesh and plenty of sugar for about
20 minutes, and 3 cloves may be added before sealing in jars. The seeds are sometimes roasted and
eaten in the Philippines, although they are reputedly poisonous when raw.

Food value per 100 g of edible portion*

Moisture 82.3¢g
Protein 0.46 g
Total Carbohydrates 16.02 g
Reducing Sugars 29g
Sucrose 584¢g
Fiber 0.24¢g
Calcium 10.6 mg
Phosphorus 12.9 mg
Ascorbic Acid 30 mg
*Analyses made in Ceylon.

D.13  Toxicity

P5

There are traces of an alkaloid in the seed, and the testa contains saponin and tannin. The seeds are
said to be bitter and narcotic. The fruit rind also is said to contain a toxic saponin and tannin.

D.14 Other Uses

Seed fat: the seed kernel yields 37-43% of a solid, white fat or tallow resembling cacao butter. When
heated, it becomes a yellow oil having an agreeable scent. Its fatty acids are: palmitic, 2.0%; stearic,
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13.8%; arachidic, 34.7%; oleic, 45.3%; and ericosenoic, 4.2%. Fully saturated glycerides amount to
1.4%. The oil could be used in making soap and candles if it were available in greater quantity.

Wood: The tree is seldom felled. However, the wood-red, reddish-white, or brownish—is suitable for
construction though apt to split unless carefully dried.

Medicinal Uses: The fruit (perhaps unripe) is astringent, stomachic; acts as a vermifuge, febrifuge,
and is taken to relieve diarrhoea and dysentery. The leaves are poulticed on the temples to alleviate
headache. In Malaya the dried fruit rind is sold in drugstores and employed in local medicine. The
astringent bark decoction is a remedy for thrush. A decoction of the roots is taken as a febrifuge.
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Annex E
(informative)

Rambutan — Codex, EU and USA pesticide residue limi  ts
[Lychee (Litchi) (Pulasan, rambutan (hairy litchi)) ]

Users are advised that international regulations and permissible Maximum Residue Levels (MRL) frequently change. Although
this International MRL Database is updated frequently, the information in it may not be completely up-to-date or error free.
Additionally, commodity nomenclature and residue definitions vary between countries, and country policies regarding deferral to
international standards are not always transparent. This database is intended to be an initial reference source only, and users
must verify any information obtained from it with knowledgeable parties in the market of interest prior to the sale or shipment of
any products. The developers of this database are not liable for any damages, in whole or in part, caused by or arising in any
way from user's use of the database.

Results Key

MRL values in {ltalics} are more restrictive than US

--- indicates no MRL value is established.

Cod, EU, etc. indicates the source of the MRL and EXP means the market defers to the exporting market.
All numeric values listed are in parts per million (ppm), unless otherwise noted

us Cod EU1

Azoxystrobin 2 {0.05}

1. European Union does not maintain a specific MRL for the Azoxystrobin/Lychee combination, but does
maintain an MRL of 0.05 PPM for its "Inedible peel, small" group.

us Cod EU2

Bifenazate 5 {0.01}

2. European Union does not maintain a specific MRL for the Bifenazate/Lychee combination, but does
maintain an MRL of 0.01 PPM for its "Miscellaneous fruit" group.

UsS Cod EU
Buprofezin 0.3 {0.05}

UsS Cod EU 3

0.1 {0.01}
Carfentrazone- 3. European Union does not maintain a specific MRL for the Carfentrazone-ethyl/Lychee combination,
ethyl but does maintain an MRL of 0.01 PPM for its "Fruit Fresh or Frozen; Nuts" group.

UsS Cod EU 4
Chlorothalonil 15 {0.01}

4. European Union does not maintain a specific MRL for the Chlorothalonil/Lychee combination, but does
maintain an MRL of 0.01 PPM for its "Inedible peel, small" group.

us Cod EUS5

Cyprodinil 2 {0.05}

5. European Union does not maintain a specific MRL for the Cyprodinil/Lychee combination, but does
maintain an MRL of 0.05 PPM for its "Miscellaneous fruit" group.

UsS Cod EU
Fludioxonil 1 {0.05}

UsS Cod EU 6
Glyphosate 0.2 - {0.1}

6. European Union does not maintain a specific MRL for the Glyphosate/Lychee combination, but does
maintain an MRL of 0.1 PPM for its "Inedible peel, small" group.

us Cod EU7

Imidacloprid 3 {0.05}

7. European Union does not maintain a specific MRL for the Imidacloprid/Lychee combination, but does
maintain an MRL of 0.05 PPM for its "Inedible peel, small" group.

us Cod EU
Methoxyfenozide 2 {0.02}

US Cod EU 8
Pyriproxyfen 0.3 {0.05}

8. European Union does not maintain a specific MRL for the Pyriproxyfen/Lychee combination, but does
maintain an MRL of 0.05 PPM for its "Miscellaneous fruit" group.

us Cod EU9

Spinetoram 0.3 {0.05}

9. European Union does not maintain a specific MRL for the Spinetoram/Lychee combination, but does
maintain an MRL of 0.05 PPM for its "Miscellaneous fruit" group.

us Cod EU
Spinosad 0.3 {0.02}

us Cod EU
Tebuconazole 1.6 {0.05}
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