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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.  

 

© East African Community 2010 — All rights reserved* 
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Introduction 
 
In the preparation of this East African Standard, the following sources were consulted extensively: 
 
UNECE STANDARD FFV 47:2002, Marketing and commercial quality control of annonas 
 
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_q-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: 
 
¾  the needs of the market for the product;  
 
¾  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. 
 
¾  the structure of the CODEX, UNECE, USA, ISO and other internationally significant standards; 
 
¾  the needs of the producers in gaining knowledge of market standards, conformity assessment, 

commercial cultivars and crop production process; 
 
¾  the need to transport the product in a manner that ensures keeping of quality until it reaches the 

consumer; 
 
¾  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; 
 
¾  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 

 
¾  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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Fresh annonas — Specification and grading 
 
 
1 Scope 
 
This standard applies to the following fruits, classified as "Annonas", to be supplied fresh to the 
consumer, annonas for industrial processing being excluded. 
 

¾  Cherimoya of varieties (cultivars) grown from the species   Annona cherimola Mill. 
 

¾  Sugar apple of varieties (cultivars) grown from the species   Annona squamosa L. 
 

¾  Atemoya hybrid from the species Annona cherimola Mill. and Annona squamosa L. 
 

¾  Soursop of varieties (cultivars) grown from the species  Annona muricata L. 
 
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 
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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. 

 
(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 annonas 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 
annonas must be: 
 
(a) intact 
 
(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 from pests 
 
(e) practically free from damage caused by pests 
 
(f) free of damage caused by low temperatures 
 
(g) free of sunburn 
 
(h) free of abnormal external moisture 
 
(i) free of any foreign smell and/or taste. 
 
The peduncle must be cut near the fruit. 
 
4.2.2 The development and degree of maturity of the annonas 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 Maturity requirements 
 
To ensure a suitable degree of commercial maturity, the annonas must present the following 
characteristics: 
 
(a) Cherimoya:  the skin at harvest time should have begun to turn to a pale green colour, the 

carpellary walls should have lost their concave appearance and the ribs of the carpellary joints 
must not be pronounced. 
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(b) Sugar Apple:  the carpellary segments are pronounced.  The groove-like area between the 

carpellary segments at the time of harvest must turn pale green to yellow. 
 
(c) Atemoya:  the area separating the carpellary segments at the time of harvest must turn pale 

green to yellow. 
 
(d) Soursop:  the colour of the skin turns from dark green to pale green at the time of harvest, the 

spines should be slightly fleshy and the distance between them should be about 15 mm. 
 
4.4 Classification 
 
Annonas are classified in three classes defined below: 
 
4.4.1 "Extra" Class 
 
Annonas in this class must be of superior quality. 
 
In shape, development, size and colouring they must be characteristic of the species and the variety. 
 
They must be free from defects with the exception of very slight superficial defects provided these do 
not affect the general appearance of the fruit, the quality, the keeping quality and presentation in the 
package. 
 
The spines of the fruit from Soursop may have slight cracks. 
 
4.4.2 Class I 
 
Annonas in this class must be of good quality. 
 
In shape, development, size and colouring they must be characteristic of the species and the variety. 
 
The following slight defects, however, may be allowed provided these do not affect the general 
appearance of the produce, the quality, the keeping quality, and presentation in the package: 
 
¾  slight defect in shape 
 
¾  slight defect in development 
 
¾  slight defect in colouring 
 
¾  slight alterations of the skin and in the case of Soursop, of the spines, due to rubbing and/or other 

causes, not exceeding 5 per cent of the surface area of the fruit. 
 
4.4.3 Class II 
 
This class includes annonas which do not qualify for inclusion in the higher classes but satisfy the 
minimum requirements specified above. 
 
The following defects may be allowed provided the annonas retain their essential characteristics as 
regards the quality, the keeping quality and presentation: 
 
¾  defect in shape 
 
¾  defect in development 
 
¾  defect in colouring 
 
¾  alterations of the skin and in the case of Soursop, of the spines, due to rubbing and/or other 

causes, not exceeding 15 per cent of the surface area of the fruit. 
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5 Provisions concerning sizing 
 
Size is determined by the weight of individual fruit. 
 
Sizing is compulsory for all classes. 
 
The minimum size is set at 100 g for Cherimoya, Sugar Apple and Atemoya and 200 g for Soursop. 
 
Annonas must be graded according to the following scales: 
 
5.1 Cherimoyas, Sugar Apples and Atemoyas 
 
Cherimoyas, Sugar Apples and Atemoyas are sized according to the following size ranges, with the 
corresponding maximum permissible variation within the package in grams: 
 

Weight per fruit in grammes  Max. variation in the package in grammes  
100 – 225 75 
225 – 425 100 
425 – 825 200 

>825 300 
 
5.2 Soursops 
 

Weight per fruit in grammes  Size code  

981-1200 4 
801-980 5 
651-800 6 
541-650 7 
441-540 9 
351-440 11 
271-350 14 
200-270 20 

 
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 Quality tolerances 
 
6.1.1 "Extra" Class 
 
5 per cent by number or weight of fruit not satisfying the requirements of the class, but meeting those 
of Class I or, exceptionally, coming within the tolerances of that class. 
 
6.1.2 Class I 
 
10 per cent by number or weight of fruit not satisfying the requirements of the class, but meeting 
those of Class II, or exceptionally, coming within the tolerances of that class. 
 
6.1.3 Class II 
 
10 per cent by number or weight of fruit satisfying neither the requirements of the class nor the 
minimum requirements, with the exception of fruit affected by rotting, marked bruising or any other 
deterioration rendering it unfit for consumption. 
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6.2 Size tolerances 
 
For all classes: 10 per cent by number or weight of fruit satisfying the size immediately below or 
above that indicated on the package with a minimum of 80 g for Cherimoyas, Sugar Apples and 
Atemoyas classified in the smallest size (100/225 g) and a minimum of 160 g for Soursops in the 
smallest size (200/270 g). 
 
7 Provisions concerning presentation 
 
7.1 Uniformity 
 
The contents of each package must be uniform and contain only fruit of the same origin, variety, 
quality and size. 
 
The visible part of the contents of the package must be representative of the entire contents. 
 
7.2 Packaging 
 
Annonas 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. 
 

Packages must be free of all foreign matter. 
 
7.3 Presentation 
 
Annonas may be presented in one of the following ways: 
 

¾  packed in a single layer with each fruit wrapped in protecting material which isolates it from the 
others 

 

¾  in small packages. 
 
8 Labelling or marking 
 
8.1 Consumer packages 
 
In addition to the requirements of EAS 38, the following specific provisions apply:  
 
8.1.1 Nature of produce  
 

¾  "Cherimoyas", "Sugar Apples", "Atemoyas" or "Soursops", if the contents are not visible from 
the outside 

 

¾  Name of the variety (optional). 
 
8.2 Non-retail containers 
 
Each package1 must bear the following particulars, in letters grouped on the same side, legibly and 
indelibly marked, and visible from the outside: 
 
8.2.1 Identification  
 

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

                                                 
1 Package units of produce prepacked for direct sale to the consumer shall not be subject to these marking provisions but 

shall conform to the national requirements. However, the markings referred to shall in any event be shown on the transport 
packaging containing such package units. 
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8.2.2 Nature of produce  
 

¾  "Cherimoyas", "Sugar Apples", "Atemoyas" or "Soursops", if the contents are not visible from 
the outside 

 
¾  Name of the variety (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 specifications  
 

¾  Class 
 

¾  Size expressed as minimum and maximum weights 
 

¾  Code number of the size scale, where appropriate 
 

¾  number of fruit (optional). 
 
8.2.5 Official control mark (optional)  
 
9 Contaminants 
 
9.1 Heavy metals 
 
Annonas shall comply with those maximum levels for heavy metals established by the Codex 
Alimentarius Commission for this commodity.  
 
9.2 Pesticide residues 
 
Annonas shall comply with those maximum pesticide residue limits 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.  
 
10.2 The produce should comply with any microbiological criteria established in accordance with 
CAC/GL 21.  

 

                                                                                                                                                        
2 The national legislation of a number of countries requires the explicit declaration of the name and address. However, in the 

case where a code mark is used, the reference “packer and/or dispatcher (or equivalent abbreviations)” has to be indicated 
in close connection with the code mark. 
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Annona squamosa  (Sugar apple)  
 

 
 

Soursop — Annona muricata    Srikaya fruit ( Annona squamosa ) 
 

 
 

Annona salzmannii  A. DC. 
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Annona salzmannii  A. DC.   Guanabana — Annona Spinosa  (A. muricata ) 
 

 
 

Pinha — Annona squamosa    Manirito ( Annona jahnii ) (Fruto [Fruit]) 
 

 
 

annonas/cherimoya/Jamaica appel (annona cherimola) Guanabana, pati pi tipi 
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Annona muricata  
 

 
 

Annona acerbe   Annona cocodè  
 

 
 

Annona squamosa , Custard apple, Srikaya  
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Annona crassiflora  / Araticum  Sweet Sop [ Annona squamosa ] 
 

 
 

Urbana (Guyabano) — Annona Muricata  Soursoup, guanabana  
 

 
 

Annona Ratones 
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Annona reticulata (Custard apple ), Annonaceae — Bullock's Heart 
 

 
 

Custard-apple ( Annona reticulata ) 
 

 
 

Annona montana   Annona crassiflora  
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Annona muricata   Annona atemoya  
 

 
 

Annona glabra  (chrysophylla )  Annona squamosa (Sugar apple) tree 
 

 
 

Annona squamosa      Annona biflora  tree 
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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 

 

No. ………………………….. 

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

 

2. Packer identified on 
packaging (if other 
than trader) 

3. Inspection body 

4. Place of inspection/country of 
origin (1) 

 

5. Region or country of destination 

 

6. Identifier of means of transport 7.  

  Internal 

   

  Import 

   

  Export 

   

8. Packages (number 
and type) 

 

9. Type of product 
(variety if the 
standards 
specifies) 

 

10. Quality Class 11. Total net weight in kg 

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

CD/K/022:2010, Fresh annonas — Specification and grading  

____________________________________________________________________ 

Customs office foreseen …………………………………. Place and date of issue ……………………………………………. 

Valid until (date): ……………………………………………………………………………………………………………………… 

Signatory (name in block letters): ………………………………………………………………………………………………….. 

 

Signature    Seal of competent authority 

 

13. Observations: 

 

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

(informative) 
 

Annonas — Fact sheets 
 
 
 
D.1 Atemoya ( Annona squamosa  × Annona cherimola ) 
 
The atemoya, Annona squamosa × A. cherimola, is a hybrid of the sugar apple and cherimoya.  
 
D.1.1 Description 
 
The tree closely resembles that of the cherimoya; is fast-growing; may reach 7.5-9 m and is short-
bunked, the branches typically drooping and the lowest touching the ground. The leaves are 
deciduous, alternate, elliptical, leathery, less hairy than those of the cherimoya; and up to 15 cm in 
length. The flowers are long-stalked, triangular, yellow, 6 cm long and 4-5 cm wide. The fruit is conical 
or heart-shaped, generally to 10 cm long and to 9.5 cm wide; some weighing as much as 2.25 kg; 
pale bluish-green or pea-green, and slightly yellowish between the areoles. The rind, 3 mm thick, is 
composed of fused areoles more prominent and angular than those of the sugar apple, with tips that 
are rounded or slightly upturned; firm, pliable, and indehiscent. The fragrant flesh is snowy-white, of 
fine texture, almost solid, not conspicuously divided into segments, with fewer seeds than the sugar 
apple; sweet and subacid at the same time and resemblirig the cherimoya in flavor. The seeds are 
cylindrical, 2 cm long and 8 mm wide; so dark a brown as to appear black; hard and smooth.  
 
D.1.2 Origin and distribution 
 
The first cross was made by the horticulturist, P.J. Wester, at the United States Department of 
Agriculture's subtropical laboratory, Miami, in 1908. Seedlings were planted out in 1910. Other 
crosses made in 1910 fruited in 1911 and seeds were taken by Wester to the Philippines. The hybrids 
grew there to 2.3 m high in one year, had to be moved to another location; one bloomed in 1913 and 
was pollinated by the custard apple, q.v. The rest of the plants fruited in 1914. Resulting fruits were 
superior in quality to the sugar apple and were given the name "atemoya", a combinetion of "ate", an 
old Mexican name for sugar apple, and "moya" from cherimoya.  
 
In the early 1930's or 1940's, what were apparently chance hybrids between adjacent sugar apple 
and cherimoya orchards attracted attention in Israel and work was begun to choose and standardize 
the best of these for vegetative propagation.  
 
D.1.3 Varieties  
 
One of the first named selections of atemoya was the 'Page' , so-named by Roy Page of Coral Gables 
who took budwood from superior atemoya trees on the property of Morrison Page in the Redlands. 
Perhaps the second was the 'Bradley'  which the Newcomb Nursery sold grafted onto custard apple. 
 
An early hybrid that arose in Queensland after the introduction of cherimoya seeds from South 
America, was named 'Mammoth'  (or 'Pink's Prolific', or 'Pink's Mammoth') and became the basis of 
the commercial production of atemoyas there and on the north coast of New South Wales, though the 
flesh of this cultivar immediately below the rind is usually brownish and bitter. 'Island  Beauty' , a 
vigorous selection with excellent fruit quality was grown to a lesser extent. 'Mammoth' was introduced 
into Hawaii from Queensland in 1960 and grafted plants were soon being distributed by agricultural 
stations of the University of Hawaii in Kona and Hilo, and being sold by nurseries in Honolulu.  
 
'African  Pride'  is an improved clone that originated in South Africa. It was introduced into 
Queensland by Langbecker Nurseries and 3,000 trees were released for commercial planting in July 
1961. It was quickly adopted as a replacement for 'Mammoth' as it was free of the discoloration and 
bitterness next to the skin. The fruits appeared to be superior in quality to the 'Page' and 'Bradley'.  
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'Cherimata'  and 'Finny'  are Egyptian clones. 'Finny' is somewhat cylindrical, is more productive 
than'Cherimata', has been grown in Egypt for many years and is considered the best for commercial 
production in coastal districts.  
 
D.1.4 Pollination 
 
The atemoya and other annona trees bear hermaphroditic protogynous flowers and self-pollination is 
rare. Atemoyas are sometimes misshapen, underdeveloped on one side, as the result of inadequate 
pollination. The flower, in its female stage, opens between 2 and 4 o'clock in the afternoon. Between 3 
and 5 o'clock on the following afternoon, the flower converts to its male stage. In cold and humid 
climates it releases pollen even though it is sticky. Where the climate is hot and the humidity low at 
the blooming season, the carpers are short lived and the stigmatic surface soon dries up and insects 
are necessary to transfer the pollen. Studies in Israel have identified the principal insect pollinators as 
nitidulid beetles—Carpophilus hemipterus, C. mutilatus, Haptoncus luteolus, and Uroporus humeralis. 
Even where these beetles are present, hand-pollination will enhance fruit-setting and this is commonly 
practiced in Egypt. Spraying the flowers several times with gibberellin at 1,000 ppm has increased 
fruit yield. The resulting fruits are seedless but smaller and less flavorful than fruits with seeds.  
 
D.1.5 Climate 
 
The atemoya is slightly hardier than the sugar apple but still is limited to tropical or near-tropical 
lowlands. Rainy weather during the ripening season, however, may cause the fruits to split.  
 
D.1.6 Soil 
 
The tree thrives in various types of soil, from sandy loam to red basalt or heavy clay, but best growth 
and productivity occur in deep, rich loam of medium texture, with good organic content and a 
moderate amount of moisture. Good drainage is essential; waterlogging is fatal.  
 
D.1.7 Propagation 
 
Atemoyas for rootstocks are raised from seeds which germinate in about 4 weeks in seedbeds. 
Seedlings are transplanted to nursery rows when they are a year old and they are placed 45 cm apart 
in rows 90 cm apart. Grafting is done using the whip- or tongue-graft. If older trees are top worked, it 
is done by cleft- or bark-grafting. Scion wood is taken from selected cultivars after the leaves have 
fallen. In Florida and India, the atemoya is usually grafted onto the custard apple or sugar apple. 
Cherimoya is used as a rootstock in Israel.  
 
D.1.8 Culture 
 
When transferred to the field at the near-dormant period, grafted plants are spaced 8.5-9 m apart 
each way and cut back to a height of 60-75 cm. Weeds are eliminated to avoid competition with the 
spreading, shallow root system. During the next 2 or 3 years, the trees are kept pruned to form a 
strong frame. Thereafter, only light pruning is done. No fertilizer is applied until after the trees are well 
established, since the young roots are very sensitive. A 6-10-16 formula is recommended for 
broadcasting over the root area, the amount gradually increased to 4.5-5.4 kg annually for mature 
trees. Half is given in a month before flowering. Irrigation during flowering and fruit setting improves 
yield and fruit quality.  
 
D.1.9 Harvesting  
 
The fruits must be clipped from the branch, taking care that the stalk left on the fruit does not protrude 
beyond the shoulders. Frequent picking is necessary to harvest the fruit at the ideal stage, that is, 
when creamy lines appear around the areoles showing that the spaces between them are widening. If 
picked too soon, the fruit will not ripen but will darken and shrivel.  
 
Fruits colonized by mealybugs have to be cleaned by brushing or the use of compressed air before 
marketing. The fruits should not be wrapped because this will speed ripening, but they need to be 
packed in boxes with padding between layers. Because of the irregular form, the fruits must be 
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carefully fitted together with the base of each fruit against the wall of the container and the more 
delicate apex inward.  
 
D.1.10 Yield  
 
The atemoya is a shy yielder, mainly for the reason mentioned under "Pollination". Trees 5 years old 
are expected to bear 50 fruits annually. An exceptionally large atemoya tree in Florida yielded 11 
bushels of fruits in the 1972 season.  
 
D.1.11 Keeping quality  
 
Atemoyas keep very well in cool, shady, well-ventilated storage for at least 3 weeks. The rind may 
darken before the interior shows any signs of spoilage. The ideal temperature for refrigerated storage 
is 20 ºC, though an acceptable temperature range is 15º-25ºC. Lower temperatures cause chilling 
injury.  
 
D.1.12 Pests and diseases  
 
The citrus mealybug, Planococcus citri; which congregates around the base of the fruit, is the most 
common pest, and sooty mold develops on its exodate.  
 
The chalcid fly that lays eggs in the seeds and makes exit holes in the fruit permitting entrance of 
fungi, occasionally causes mummification of the atemoya. White wax, pink wax, and brown olive 
scales may be found on the foliage but are shed along with the leaves.  
 
A condition called "littleleaf" is not a disease but zinc deficiency which can be corrected by foliar 
spraying.  
 
Atemoyas are prone to collar rot (Phytophthora sp.), the first sign being an exudation of gum near the 
base of the trunk and on the crown roots.  
 

Food value per 100 g of edible portion of ripe frui t* 
 

Calories 94 
Moisture 71.48-78.7 g 
Protein 1.07-1.4 g 
Fat 0.4-0.6 g 
Carbohydrates 24 g 
Fiber 0.05-2.5 g 
Ash 0.4-0.75 g 
Sodium 4-5 mg 
Potassium 250 mg  
Iron 0.3 mg 
Calcium 17 mg 
Magnesium 32 mg 
Zinc 0.2 mg 
Thiamine 0.05 mg 
Riboflavin 0.07 mg 
Niacin 0.8 mg 
a-carotene 10 mcg 
B-carotene 10 mcg 
Cryptoxanthin 10 mcg 
Ascorbic Acid 50 mg 
*Analyses made in Florida, the Philippines and at the University of New South Wales. 

 
D.1.14 Food uses 
 
The atemoya, preferably chilled, is one of the most delicious of fruits. It needs no seasoning. It may 
be simply cut in half or quartered and the flesh eaten from the "shell" with a spoon. Slices or cubes of 
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the pulp may be added to fruit cups or salads or various dessert recipes. Some people blend the pulp 
with orange juice, lime juice and cream and freeze as ice cream.  
 
D.1.15 Toxicity 
 
The seeds, like those of all Annona species, are toxic and care should be taken to seed the pulp 
before it is mechanically blended. 
 
D.2 Cherimoya ( Annona cherimola ) 
 
Certainly the most esteemed of the fruits of the genus Annona (family Annonaceae), the cherimoya, 
A. cherimola Mill., because of its limited distribution, has acquired few colloquial names, and most are 
merely local variations in spelling, such as chirimoya, cherimolia, chirimolla, cherimolier, cherimoyer. 
In Venezuela, it is called chirimorrinon; in Brazil, graveola, graviola, or grabiola; and in Mexico, pox or 
poox; in Belize, tukib; in El Salvador it is sometimes known as anona poshte; and elsewhere merely 
as anona, or anona blanca. In France, it is anone; in Haiti, cachiman la Chine. Indian names in 
Guatemala include pac, pap, tsummy and tzumux. The name, cherimoya, is sometimes misapplied to 
the less-esteemed custard apple, A. reticulata L. In Australia it is often applied to the atemoya (a 
cherimoya-sugar apple hybrid).  
 
D.2.1 Description 
 
The tree is erect but low branched and somewhat shrubby or spreading; ranging from 5 to 9 m in 
height; and its young branchlets are rusty-hairy. The leaves are briefly deciduous, alternate, 2-ranked, 
with minutely hairy petioles 6 to 12.5 mm long; ovate to elliptic or ovate-lanceolate, short blunt-pointed 
at the apex; slightly hairy on the upper surface, velvety on the underside; 7.5-15 cm long, 3.8-8.9 cm 
wide.  
 
Fragrant flowers, solitary or in groups of 2 or 3, on short, hairy stalks along the branches, have 3 
outer, greenish, fleshy, oblong, downy petals to 3 cm long and 3 smaller, pinkish inner petals. A 
compound fruit, the cherimoya is conical or somewhat heart-shaped, 10 to 20 cm long and up to 10 
cm in width, weighing on the average 150-500 g but extra large specimens may weigh 2.7 kg or more. 
The skin, thin or thick, may be smooth with fingerprint like markings or covered with conical or 
rounded protuberances. The fruit is easily broken or cut open, exposing the snow-white, juicy flesh, of 
pleasing aroma and delicious, subacid flavor; and containing numerous hard, brown or black, 
beanlike, glossy seeds, 1.25 to 2 cm long.  
 
D.2.2 Origin and distribution  
 
The cherimoya is believed indigenous to the interandean valleys of Ecuador, Colombia and Bolivia. Its 
cultivation must have spread in ancient times to Chile and Brazil for it has become naturalized in 
highlands throughout these countries. Many authors include Peru as a center of origin but others 
assert that the fruit was unknown in Peru until after seeds were sent by P. Bernabe Cobo from 
Guatemala in 1629 and that thirteen years after this introduction the cherimoya was observed in 
cultivation and sold in the markets of Lima. The often-cited representations of the cherimoya on 
ancient Peruvian pottery are actually images of the soursop, A. muricata L. Cobo sent seeds to 
Mexico also in 1629. There it thrives between 1312-1640 m elevations.  
 
D.2.3 Varieties 
 
A number of commercial varieties exist.   
 
'Chavez' , fruits up to 1 1/2 kg; 
 
'Names'  and 'Sander' , fruits with moderate number of seeds; fruit nearly smooth, not many seeds, 
1/2-1 kg 
 
'Rio Negro'  has heart shaped fruits weighing 0.8-1 kg. 
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The cherimoyas of Mizque, Cochabamba, Bolivia, are locally famed for their size and quality. 
'Concha Lisa'  and 'Bronceada'  are grown commercially in Chile. Other cultivars mentioned in 
Chilean literature are 'Concha Picuda'  and 'Terciopelo'.   
 
The leading commercial cultivars in Spain are 'Pinchua' (thin-skinned) and 'Baste'  (thick-skinned.)  
 
Named cultivars in California include:  
 
'Bays' —rounded, fingerprinted, light green, medium to large, of excellent flavor; good bearer; early.  
 
'Whaley' —long-conical, sometimes shouldered at the base, slightly and irregularly tuberculate, with 
fairly thick, downy skin. Of good flavor, but membranous sac around each seed may adhere to flesh. 
Bears well; grown commercially; early.  
 
'Deliciosa' —long-conical, prominently papillate; skin tbin, slightly downy; variable in flavor; only fair in 
quality; generally bears well but doesn't ship well; cold-resistant. Midseason.  
 
'Booth' —short-conical, fingerprinted, medium to large; of good flavor; next to 'Deliciosa in hardiness. 
Late.  
 
'McPherson' —short conical, fingerprinted but umbonate at the base; medium to large; of high quality; 
bears well. Midseason.  
 
'Carter' —long-conical, but not shouldered; smooth or faintly fingerprinted; skin green to bronze; bears 
well. Late. Leaves wavy or twisted.  
 
'Ryerson' —long-conical, smooth or fingerprinted, with tbick, tough, green or yellow green skin; of fair 
quality; ships well. Leaves wavy or twisted.  
 
'White' —short-conical with rounded apex; slightly papil late to umbonate; medium to large; skin 
medium thick; of good flavor; doesn t bear well near the coast.  
 
'Chaffey' —introduced in 1940s; rounded, short, finger printed; of medium size; excellent quality; 
bears well, even without hand-pollination.  
 
'Ott' —(Patent #656)—introduced in 1940's; long conical to heart shaped, slightly tuberculate; of 
excellent flavor; ships well.  
 
Among others that have been planted in California but considered inferior are: 'Horton' , 'Golden  
Russet' , 'Loma' , 'Mire  Vista' , 'Sallmon' .  
 
D.2.4 Pollination  
 
A problem with the cherimoya is inadequate natural pollination because the male and female 
structures of each flower do not mature simultaneously. Few insects visit the flowers. Therefore, 
hand-pollination is highly desirable and must be done in a 6- to 8-hour period when the stigmas are 
white and sticky. It has been found in Chile that in the first flowers to open the pollen grains are 
loaded with starch, whereas flowers that open later have more abundant pollen, no starch grains, and 
the pollen germinates readily. Partly-opened flowers are collected in the afternoon and kept in a paper 
bag overnight. The next morning the shed pollen is put, together with moist paper, in a vial and 
transferred by brush to the receptive stigmas. Usually only a few of the flowers on a tree are 
pollinated each time, the operation being repeated every 4 or 5 days in order to extend the season of 
ripening. The closely related A. senegalensis Pers., if available, is a good source of abundant pollen 
for pollinating the cherimoya. The pollen of the sugar apple is not satisfactory. Fruits from hand-
pollinated flowers will be superior in form and size.  
 
D.2.5 Climate 
 
The cherimoya is subtropical or mild-temperate and does not succeed in the lowland tropics. It 
requires long days. In Colombia and Ecuador, it grows naturally at elevations between 1 400 – 2 000 
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m where the temperature ranges between 17°-20°C. In  Guatemala, naturalized trees are common 
between 1,200-2,500 m though the tree produces best between 1,200-1,800 m and can be grown at 
elevations as low as 900 m.  
 
The tree prefers a rather dry environment as in southern Guatemala where the rainfall is 127 cm and 
there is a long dry season. It is not adaptable to northern Guatemala where the 254 cm rainfall is 
spread throughout the year.  
 
Finally, the tree should be protected from strong winds which interfere with pollination and fruit set.  
 
D.2.6 Soil  
 
The cherimoya tree performs well on a wide range of soil types from light to heavy, but seems to do 
best on a medium soil of moderate fertility. The optimum pH ranges from 6.5 to 7.6.  
 
D.2.7 Propagation  
 
Cherimoya seeds, if kept dry, will remain viable for several years. While the tree is traditionally grown 
from seed in Latin America, the tendency of seedlings to produce inferior fruits has given impetus to 
vegetative propagation.  
 
D.2.8 Culture  
 
The young trees should be spaced 7.5-9 m apart each way in pits 50-60 cm wide, enriched with 
organic material.  
 
Pruning to eliminate low branches, providing a clean trunk up to 80 cm, to improve form, and open up 
to sunlight and pesticide control, is done preferably during dormancy.  
 
D.2.9 Cropping and yield 
 
The cherimoya begins to bear when 3 1/2 to 5 years old and production steadily increases from the 
5th to the 10th year, when there should be a yield of 25 fruits per tree—2,024 per acre (5,000 per ha). 
Yields of individual trees have been reported by eyewitnesses as a dozen, 85, or even 300 fruits 
annually. In Colombia, the average yield is 25 fruits; as many as 80 is exceptional. In Italy, trees 30 to 
35 years old produce 230 to 280 fruits annually.  
 
The fruits must be picked when full grown but still firm and just beginning to show a slight hint of 
yellowish-green and perhaps a bronze cast.  
 
In harvesting, the fruits must be clipped from the branch so as to leave only a very short stem 
attached to the fruit to avoid stem caused damage to the fruits in handling, packing and shipping.  
 
D.2.10 Keeping quality and storage 
 
Firm fruits should be held at a temperature of 10°C  to retard softening. When transferred to normal 
room temperature, they will become soft and ready to eat in 3 to 4 days. Then they can be kept chilled 
in the home refrigerator if not to be consumed immediately.  
 
D.2.11 Pests and diseases 
 
The cherimoya tree is resistant to nematodes.  
 
Caterpillars (Thecla sp. and Oiketicus kubeyi) may defoliate the tree. A scale insect, Conchaspis 
angraeci attacks the trunk and branches. Prime enemies are reported to be fruit flies (Anastrepha 
sp.); leaf miners (Leucoptera sp.), which necessitate the collection and burning of affected leaves plus 
the application of systemic insecticides; and the seed borer (Bephrata maculicollis). The latter pest 
deposits eggs on the surface of the developing fruits, the larvae invade the fruit and consume the 
seeds, causing premature and defective ripening and rendering the fruits susceptible to fungal 
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diseases. This pest is difficult to combat. Borers attack the tree in Argentina reducing its life span from 
60 to 30 years.  
 
The coccid, Pseudococcus filamentosus attacks the fruit in Hawaii, and Aulacaspis miranda and 
Ceropute yuccae in Mexico. In Spain, the thin-skinned cultivar 'Pinchua' is subject to attack by the 
Mediterranean fruit-fly, Ceratitis capitata.  
 
Stored seeds for planting are subject to attack by weevils. To avoid damping-off of young seedlings, 
dusting of seeds with fungicide is recommended. The tree may succumb to root-rot in clay soils or 
where there is too much moisture and insufficient drainage. Sooty mold may occur on leaves and 
fruits where ants, aphids and other insects have deposited honeydew.  
 
D.2.13 Food uses  
 
The flesh of the ripe cherimoya is most commonly eaten out of-hand or scooped with a spoon from 
the cut open fruit. It really needs no embellishment but some people in Mexico like to add a few drops 
of lime juice. Occasionally it is seeded and added to fruit salads or used for making sherbet or ice 
cream. Colombians strain out the juice, add a slice of lemon and dilute with ice-water to make a 
refreshing soft drink. The fruit has been fermented to produce an alcoholic beverage.  
 

Food value per 100 g of edible portion 
 

Analysis of cherimoyas in Ecuador   Colombian Analysis   
Moisture 74.6 g Moisture 77.1 g 
Ether Extract 0.45 g Protein 1.9 g 
Crude Fiber 1.5 g Fat 0.1 g 
Nitrogen .227 g Carbohydrates 18.2 g 
Ash 0.61 g Fiber 2.0 g 
Calcium 21.7 g Ash 0.7 g 
Phosphorus 30.2 mg Calcium 32.0 mg 
Iron 0.80 mg Phosphorus 37.0 mg 
Carotene 0.000 mg Iron 0.5 mg 
Thiamine 0.117 mg Vitamin A (Carotene) 0.0 I.U. 
Riboflavin 0.112 mg Thiamine 0.10 mg 
Niacin 1.02 mg Riboflavin 0.14 mg 
Ascorbic Acid 16.8 mg Niacin 0.9 mg 
  Ascorbic Acid 5.0 mg 

 
D.2.14 Toxicity  
 
The seeds, like those of other Annona species, are crushed and used as insecticide. Paul Allen, in his 
Poisonous and Injurious Plants of Panama, (see Bibliography), implies personal knowledge of a case 
of blindness resulting from "the juice of the crushed seeds coming in contact with the eyes." The 
seeds contain several alkaloids: caffeine, (+)-reticuline, (-)-anonaine, liriodenine, and lanuginosine.  
 
Human ingestion of 0.15 g of the dark-yellow resin isolated from the seeds produces dilated pupils, 
intense photophobia, vomiting, nausea, dryness of the mouth, burning in the throat, flatulence, and 
other symptoms resembling the effects of atropine. A dose of 0.5 g, injected into a medium-sized dog, 
caused profuse vomiting.  
 
Wilson Popenoe wrote that hogs feed on the fallen fruits in southern Ecuador where there are many 
cherimoya trees and few people. One wonders whether the hogs swallow the hard seeds whole and 
avoid injury.  
 
The twigs possess the same alkaloids as the seeds plus michelalbine. A team of pharmacognosists in 
Spain and France has reported 8 alkaloids in the leaves: (+)-isoboldine, (-)-stepholidine, (+)-
corytuberine, (+) nornantenine, (+)-reticuline, (-)-anonaine, liriodenine, and lanuginosine.  
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D.2.15 Other uses  
 
In Jamaica, the dried flowers have been used as flavoring for snuff.  
 
Medicinal uses:  In Mexico, rural people toast, peel and pulverize 1 or 2 seeds and take the powder 
with water or milk as a potent emetic and cathartic. Mixed with grease, the powder is used to kill lice 
and is applied on parasitic skin disorders. A decoction of the skin of the fruit is taken to relieve 
pneumonia. 
 
D.3 Custard Apple ( Annona reticulate ) 
 
Both in tree and in fruit, the custard apple, Annona reticulata L., is generally rated as the mediocre or 
"ugly duckling" species among the prominent members of this genus. Its descriptive English name 
has been widely misapplied to other species and to the hybrid ATEMOYA, and it is sometimes 
erroneously termed "sugar apple", "sweetsop" and, by Spanish-speaking people, "anon" or "rinon", in 
India, "ramphal", all properly applied only to Annona squamosa. It has, itself, acquired relatively few 
appropriate regional names. Most commonly employed as an alternate name in English-speaking 
areas is bullock's-heart or bull's-heart; in French, coeur de boeuf; Portuguese, coracao de boi; in 
Spanish, often merely corazon—all alluding to its form and external blush. The skin color is reflected 
in the Bolivian name, chirimoya roia, the Salvadoran anona rosada, and the Guatemalan anona roja 
or anona colorada. In the latter country it is also known as anona de seso. Araticum ape or araticum 
do mato are additional names in Brazil. Some people refer to it as Jamaica apple, or as netted 
custard apple, which is translated as anona de redecilla in Honduras and Nicaragua. Cachiman, 
cachiman coeur de boeuf and corossol sauvage may be heard in the French-influenced West Indies.  
 
In the Netherlands Antilles it is kasjoema. This name and boeah nona are used in Surinam. In Cuba, it 
is mamon or chirimoya. Some Central Americans give it the name anona, or anonillo; Colombians, 
anon pelon. To the Carib Indians the fruit was known as alacalyoua; to the Aztecs, quaultzapotl, and 
to the Maya, tsulimay, tsulilpox, tsulipox, pox, oop, or op. It is generally called in the Philippines 
sarikaya; in India ramphal, nona or luvuni, in Malaya, nona kapri, or lonang; in Thailand, noi nong";; in 
Cambodia, mo bat or mean bat; in Laos, khan tua lot; in South Vietnam, binh bat; North Vietnam, qua 
na.  
 
D.3.1 Description  
 
The custard apple tree is not especially attractive. It is erect, with a rounded or spreading crown and 
trunk 25-35 cm thick. Height ranges from 4.5-10 m. The ill-smelling leaves are deciduous, alternate, 
oblong or narrow-lanceolate, 10-20 cm long, 2 5 cm wide, with conspicuous veins. Flowers, in 
drooping clusters, are fragrant, slender, with 3 outer fleshy, narrow petals 2 - 3 cm long; light-green 
externally and pale-yellow with a dark-red or purple spot on the inside at the base. The flowers never 
fully open.  
 
The compound fruit, 8-16 cm in diameter, may be symmetrically heart-shaped, lopsided, or irregular; 
or nearly round, or oblate, with a deep or shallow depression at the base. The skin, thin but tough, 
may be yellow or brownish when ripe, with a pink, reddish or brownish-red blush, and faintly, 
moderately, or distinctly reticulated. There is a thick, cream-white layer of custardlike, somewhat 
granular, flesh beneath the skin surrounding the concolorous moderately juicy segments, in many of 
which there is a single, hard, dark-brown or black, glossy seed, oblong, smooth, less than 1.25 cm 
long. Actual seed counts have been 55, 60 and 76. A pointed, fibrous, central core, attached to the 
thick stem, extends more than halfway through the fruit. The flavor is sweet and agreeable though 
without the distinct character of the cherimoya, sugar apple, or atemoya.  
 
D.3.2 Origin and distribution  
 
The custard apple is believed to be a native of the West Indies but it was carried in early times 
through Central America to southern Mexico. It has long been cultivated and naturalized as far south 
as Peru and Brazil. It is commonly grown in the Bahamas and occasionally in Bermuda and southern 
Florida.  
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Apparently it was introduced into tropical Africa early in the 17th century and it is grown in South 
Africa as a dooryard fruit tree. In India the tree is cultivated, especially around Calcutta, and runs wild 
in many areas. It has become fairly common on the east coast of Malaya, and more or less 
throughout Southeast Asia and the Philippines though nowhere particularly esteemed. Eighty years 
ago it was reported as thoroughly naturalized in Guam. In Hawaii it is not well known.  
 
D.3.3 Cultivars  
 
No named cultivars are reported but there is considerable variation in the quality of fruit from different 
trees. The yellow-skinned types seem superior to the brownish, and, when well filled out, have thicker 
and juicier flesh.  
 
D.3.4 Climate  
 
The custard apple tree needs a tropical climate. It flourishes in coastal lowlands up to 1 500 m. This 
species is less drought-tolerant than the sugar apple and prefers a more humid atmosphere.  
 
D.3.5 Soil  
 
The custard apple does best in low-lying, deep, rich soil with ample moisture and good drainage. It 
grows to full size on oolitic limestone and runs wild in light sand and various other types of soil in the 
New and Old World tropics but is doubtless less productive in the less desirable sites.  
 
D.3.6 Propagation  
 
Seed is the usual means of propagation. Nevertheless, the tree can be multiplied by inarching, or by 
budding or grafting onto its own seedlings or onto soursop, sugar apple or pond apple rootstocks. 
Experiments in Mexico, utilizing cherimoya, llama, soursop, custard apple, Annona sp. Af. lutescens 
and Rollinia jimenezii Schlecht. as rootstocks showed best results when custard apple scions were 
side-grafted onto self-rootstock, soursop, or A. sp. Af. lutescens. Custard apple seedlings are 
frequently used as rootstocks for the soursop, sugar apple and atemoya.  
 
D.3.7 Culture  
 
The tree is fast-growing and responds well to mulching, organic fertilizers and to frequent irrigation if 
there is dry weather during the growing period. The form of the tree may be improved by judicious 
pruning.  
 
D.3.8 Harvesting and yield   
 
It is picked when it has lost all green color and ripens without splitting so that it is readily sold in local 
markets. If picked green, it will not color well and will be of inferior quality. The tree is naturally a fairly 
heavy bearer. With adequate care, a mature tree will produce 34-45 kg of fruits per year. The short 
twigs are shed after they have borne flowers and fruits.  
 
D.3.9 Pests and diseases  
 
The custard apple is heavily attacked by the chalcid fly. Many if not all of the fruits on a tree may be 
mummified before maturity. In India, the ripening fruits must be covered with bags or nets to avoid 
damage from fruit bats.  
 
D.3.10 Food uses  
 
In India, the fruit is eaten out-of-hand. In Central America, Mexico and the West Indies, the fruit is 
appreciated by all. When fully ripe it is soft to the touch and the stem and attached core can be easily 
pulled out. The flesh may be scooped from the skin and eaten as is or served with light cream and a 
sprinkling of sugar. Often it is pressed through a sieve and added to milk shakes, custards or ice 
cream.  
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Food value per 100 g of edible portion* 
 

Calories 80-101 
Moisture 68.3-80.1 g 
Protein 1.17-2.47 g 
Fat 0.5-0.6 g 
Carbohydrates 20-25.2 g 
Crude Fiber 0.9-6.6 g 
Ash 0.5-1.11 g 
Calcium 17.6-27 mg 
Phosphorus 14.7-32.1 mg 
Iron 0.42-1.14 mg 
Carotene 0.007-0.018 mg 
Thiamine 0.075-0.119 mg 
Riboflavin 0.086-0.175 mg 
Niacin 0.528-1.190 m 
Ascorbic Acid 15.0-44.4 mg 
Nicotinic Acid 0.5 mg 
*Minimum and maximum levels of constituents from analyses made in 
Central America, Philippines and elsewhere. 

 
D.3.11 Toxicity  
 
The seeds are so hard that they may be swallowed whole with no ill effects but the kernels are very 
toxic. The seeds, leaves and young fruits are insecticidal. The leaf juice kills lice. The bark contains 
0.12% anonaine. Injection of an extract from the bark caused paralysis in a rear limb of an 
experimental toad. Sap from cut branches is acrid and irritant and can severely injure the eyes. The 
root bark has yielded 3 alkaloids: anonaine, liriodenine and reticuline (muricinine).  
 
D.3.12 Other uses  
 
The leaves have been employed in tanning and they yield a blue or black dye. A fiber derived from 
the young twigs is superior to the bark fiber from Annona squamosa. Custard apple wood is yellow, 
rather soft, fibrous but durable, moderately close-grained, with a specific gravity of 0.650. It has been 
used to make yokes for oxen.  
 
Medicinal uses:  The leaf decoction is given as a vermifuge. Crushed leaves or a paste of the flesh 
may be poulticed on boils, abscesses and ulcers. The unripe fruit is rich in tannin; is dried, pulverized 
and employed against diarrhea and dysentery. The bark is very astringent and the decoction is taken 
as a tonic and also as a remedy for diarrhea and dysentery. In severe cases, the leaves, bark and 
green fruits are all boiled together for 5 minutes in a liter of water to make an exceedingly potent 
decoction. Fragments of the root bark are packed around the gums to relieve toothache. The root 
decoction is taken as a febrifuge. 
 
D.4 Soursop ( Annona muricata ) 
 
Of the 60 or more species of the genus Annona, family Annonaceae, the soursop, A. muricata L., is 
the most tropical, the largest-fruited, and the only one lending itself well to preserving and processing.  
 
It is generally known in most Spanish-speaking countries as guanabana; in El Salvador, as guanaba; 
in Guatemala, as huanaba; in Mexico, often as zopote de viejas, or cabeza de negro; in Venezuela, 
as catoche or catuche; in Argentina, as anona de puntitas or anona de broquel; in Bolivia, sinini; in 
Brazil, araticum do grande, graviola, or jaca do Para; in the Netherlands Antilles, sorsaka or zunrzak, 
the latter name also used in Surinam andJava; in French-speaking areas of the West Indies, West 
Africa, and Southeast Asia, especially Vietnam, it is known as corossol, grand corossol, corossol 
epineux, or cachiman epineux. In Malaya it may be called durian belanda, durian maki; or seri kaya 
belanda; in Thailand, thu-rian-khack.  
 
D.4.1 Description  
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The soursop tree is low-branching and bushy but slender because of its upturned limbs, and reaches 
a height of 7.5-9 m. Young branchlets are rusty-hairy. The malodorous leaves, normally evergreen, 
are alternate, smooth, glossy, dark green on the upper surface, lighter beneath; oblong, elliptic or 
narrowobovate, pointed at both ends, 6.25-20 cm long and 2.5-6.25 cm wide. The flowers, which are 
borne singly, may emerge anywhere on the trunk, branches or twigs. They are short stalked, 4 - 5 cm 
long, plump, and triangular-conical, the 3 fleshy, slightly spreading, outer petals yellow-green, the 3 
close-set inner petals pale-yellow.  
 
The fruit is more or less oval or heart-shaped, some times irregular, lopsided or curved, due to 
improper carper development or insect injury. The size ranges from 10-30 cm long and up to 15 cm in 
width, and the weight may be up to 4.5-6.8 kg. The fruit is compound and covered with a reticulated, 
leathery-appearing but tender, inedible, bitter skin from which protrude few or many stubby, or more 
elongated and curved, soft, pliable "spines". The tips break off easily when the fruit is fully ripe. The 
skin is dark-green in the immature fruit, becoming slightly yellowish-green before the mature fruit is 
soft to the touch. Its inner surface is cream-colored and granular and separates easily from the mass 
of snow-white, fibrous, juicy segments—much like flakes of raw fish—surrounding the central, soft-
pithy core. In aroma, the pulp is somewhat pineapple-like, but its musky, subacid to acid flavor is 
unique. Most of the closely-packed segments are seedless. In each fertile segment there is a single 
oval, smooth, hard, black seed, 1.25-2 cm long; and a large fruit may contain from a few dozen to 200 
or more seeds.  
 
D.4.2 Origin and distribution  
 
The sooursop was first reported in 1526 as abundant in the West Indies and in northern South 
America. It is today found in Bermuda and the Bahamas, and both wild and cultivated, from sea-level 
to an altitude of 1,150 m throughout the West Indies and from southern Mexico to Peru and Argentina. 
It was one of the first fruit trees carried from America to the Old World Tropics where it has become 
widely distributed from southeastern China to Australia and the warm lowlands of eastern and 
western Africa. It is common in the markets of Malaya and southeast Asia. Very large, symmetrical 
fruits have been seen on sale in South Vietnam. It became well established at an early date in the 
Pacific Islands. The tree has been raised successfully but has never fruited in Israel.  
 
D.4.3 Varieties  
 
In Puerto Rico, the wide range of forms and types of seedling soursops are roughly divided into 3 
general classifications: sweet, subacid, and acid; then subdivided as round, heart-shaped, oblong or 
angular; and finally classed according to flesh consistency which varies from soft and juicy to firm and 
comparatively dry. The University of Puerto Rico's Agricultural Experiment Station at one time 
cataloged 14 different types of soursops in an area between Aibonito and Coamo. In El Salvador, 2 
types of soursops are distinguished: guanaba azucaron (sweet) eaten raw and used for drinks; and 
guanaba acida (very sour), used only for drinks. In the Dominican Republic, the guanabana dulce 
(sweet soursop) is most sought after. The term "sweet" is used in a relative sense to indicate low 
acidity. A medium-sized, yellow-green soursop called guanabana sin fibre (fiberless) has been 
vegetatively propagated at the Agricultural Experiment Station at Santiago de las Vegas, Cuba. The 
foliage of this superior clone is distinctly bluish-green.  
 
D.4.4 Climate  
 
The soursop is truly tropical. In Puerto Rico, the tree is said to prefer an altitude between 800 and 
244-300 m, with moderate humidity, plenty of sun and shelter from strong winds.  
 
D.4.5 Soil  
 
Best growth is achieved in deep, rich, well-drained, semi-drysoil, but the soursop tree can be and is 
commonly grown in acid and sandy soil, and in porous, oolitic limestones 
 
D.4.6 Propagation  
 
The soursop is usually grown from seeds. They should be sown in flats or containers and kept moist 
and shaded. Germination takes from 15 to 30 days. Selected types can be reproduced by cuttings or 
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by shield-budding. Soursop seedlings are generally the best stock for propagation, though grafting 
onto custard apple (Annona reticulata), the mountain soursop (A. montana), or pond apple (A. glabra), 
is usually successful. The pond apple has a dwarfing effect. Grafts on sugar apple (A. squamosa) and 
cherimoya (A. cherimola) do not live for long, despite the fact that the soursop is a satisfactory 
rootstock for sugar apple in Ceylon and India.  
 
D.4.7 Culture  
 
In ordinary practice, seedlings, when 30 cm or more in height are set out in the field at the beginning 
of the rainy season and spaced 3.65-4.5 m apart, though 7.5 m each way has been suggested. A 
spacing of 6x7.5 m allows 87 trees per acre (215/ha). Close-spacing, 2.4x2.4 m is thought aufficient 
for small gardens in Puerto Rico. The tree grows rapidly and begins to bear in 3 to 5 years. In 
Queensland, well-watered trees have attained 4.5-5.5 m in 6 to 7 years. Mulching is recommended to 
avoid dehydration of the shallow, fibrous root system during dry, hot weather. If in too dry a situation, 
the tree will cast off all of its old leaves before new ones appear. A fertilizer mixture containing 10% 
phosphoric acid, 10% potash and 3% nitrogen has been advocated in Cuba and Queensland. But 
excellent results have been obtained in Hawaii with quarterly applications of 10-10-10 N P K—0.225 
kg per tree the first year, 0.45 kg/tree the 2nd year, 1.36 kg/tree the 3rd year and thereafter.  
 
D.4.8 Season  
 
The soursop tends to flower and fruit more or less continuously, but in every growing area there is a 
principal season of ripening.  
 
D.4.9 Harvesting  
 
The fruit is picked when full grown and still firm but slightly yellow-green. If allowed to soften on the 
tree, it will fall and crush. It is easily bruised and punctured and must be handled with care. Firm fruits 
are held a few days at room temperature. When eating ripe, they are soft enough to yield to the slight 
pressure of one's thumb. Having reached this stage, the fruit can be held 2 or 3 days longer in a 
refrigerator. The skin will blacken and become unsightly while the flesh is still unspoiled and usable. 
Studies of the ripening process in Hawaii have determined that the optimum stage for eating is 5 to 6 
days after harvest, at the peak of ethylene production. Thereafter, the flavor is less pronounced and a 
faint offodor develops. In Venezuela, the chief handicap in commercial processing is that the fruits 
stored on racks in a cool shed must be gone over every day to select those that are ripe and ready for 
juice extraction.  
 
D.4.10 Yield  
 
The soursop, unfortunately, is a shy-bearer, the usual crop being 12 to 20 or 24 fruits per tree.  
 
D.4.11 Pests and diseases 
 
The fruit is subject to attack by fruit flies—Anastrepha suspensa, A. striata and Ceratitis capitata. Red 
spiders are a problem in dry climates.  
 
D.4.12 Food uses  
 
Soursops of least acid flavor and least fibrous consistency are cut in sections and the flesh eaten with 
a spoon. The seeded pulp may be torn or cut into bits and added to fruit cups or salads, or chilled and 
served as dessert with sugar and a little milk or cream. For years, seeded soursop has been canned 
in Mexico and served in Mexican restaurants in New York and other northern cities.  
 
Most widespread throughout the tropics is the making of refreshing soursop drinks (called champola 
in Brazil; carato in Puerto Rico). For this purpose, the seeded pulp may be pressed in a colander or 
sieve or squeezed in cheesecloth to extract the rich, creamy juice, which is then beaten with milk or 
water and sweetened. Or the seeded pulp may be blended with an equal amount of boiling water and 
then strained and sweetened. If an electric blender is to be used, one must first be careful to remove 
all the seeds, since they are somewhat toxic and none should be accidentally ground up in the juice.  
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Immature soursops are cooked as vegetables or used in soup in Indonesia. They are roasted or fried 
in northeastern Brazil. I have boiled the half-grown fruit whole, without peeling. In an hour, the fruit is 
tender, its flesh off-white and mealy, with the aroma and flavor of roasted ears of green corn (maize). 
  

Food value per 100 g of edible portion* 
 

Calories 61.3-53.1 
Moisture 82.8g 
Protein 1.00g 
Fat 0.97g 
Carbohydrates 14.63g 
Fiber 0.79g 
Ash 60g 
Calcium 10.3 mg 
Phosphorus 27.7 mg 
Iron 0.64 mg 
Vitamin A (B-carotene) 0 
Thiamine 0.11 mg 
Riboflavin 0.05 mg 
Niacin 1.28mg 
Ascorbic Acid 29.6 mg 
Amino Acids:  
Tryptophan 11 mg 
Methionine 7 mg 
Lysine 60mg 
*Analyses made at the Laboratorio FIM de Nutricion, Havana, Cuba. 

 
D.4.13 Toxicity  
 
The presence of the alkaloids anonaine and anoniine has been reported in this species. The alkaloids 
muricine, C19H21O4N (possibly des-N-methylisocorydine or des-N methylcorydine) and muricinine, 
C18H19O4 (possibly des-N-methylcorytuberine), are found in the bark. Muricinine is believed to be 
identical to reticuline. An unnamed alkaloid occurs in the leaves and seeds. The bark is high in 
hydrocyanic acid. Only small amounts are found in the leaves and roots and a trace in the fruit. The 
seeds contain 45% of a yellow non-drying oil which is an irritant poison, causing severe eye 
inflarnmation.  
 
D.4.14 Other uses 
 
Fruit:  In the Virgin Islands, the fruit is placed as a bait in fish traps.  
 
Seeds:  When pulverized, the seeds are effective pesticides against head lice, southern army worms 
and pea aphids and petroleum ether and chloroform extracts are toxic to black carpet beetle larvae. 
The seed oil kills head lice.  
 
Leaves:  The leaf decoction is lethal to head lice and bedbugs.  
 
Bark:  The bark of the tree has been used in tanning. The bark fiber is strong but, since fruiting trees 
are not expendable, is resorted to only in necessity. Bark, as well as seeds and roots, has been used 
as fish poison.  
 
Wood:  The wood is pale, aromatic, soft, light in weight and not durable. It has been used for ox yokes 
because it does not cause hair loss on the neck. In Colombia, it is deemed to be suitable for 
pipestems and barrelstaves. Analyses in Brazil show cellulose content of 65 to 76%, high enough to 
be a potential source of paper pulp.  
 
Medicinal uses:  The juice of the ripe fruit is said to be diuretic and a remedy for haematuria and 
urethritis. Taken when fasting, it is believed to relieve liver ailments and leprosy. Pulverized immature 
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fruits, which are very astringent, are decocted as a dysentery remedy. To draw out chiggers and 
speed healing, the flesh of an acid soursop is applied as a poultice unchanged for 3 days.  
 
In Materia Medica of British Guiana, we are told to break soursop leaves in water, "squeeze a couple 
of limes therein, get a drunken man and rub his head well with the leaves and water and give him a 
little of the water to drink and he gets as sober as a judge in no time." This sobering or tranquilizing 
formula may not have been widely tested, but soursop leaves are regarded throughout the West 
Indies as having sedative or soporific properties. In the Netherlands Antilles, the leaves are put into 
one's pillowslip or strewn on the bed to promote a good night's sleep. An infusion of the leaves is 
commonly taken internally for the same purpose. It is taken as an analgesic and antispasmodic in 
Esmeraldas Province, Ecuador. In Africa, it is given to children with fever and they are also bathed 
lightly with it. A decoction of the young shoots or leaves is regarded in the West Indies as a remedy 
for gall bladder trouble, as well as coughs, catarrh, diarrhea, dysentery and indigestion; is said to 
"cool the blood," and to be able to stop vomiting and aid delivery in childbirth. The decoction is also 
employed in wet compresses on inflammations and swollen feet. The chewed leaves, mixed with 
saliva, are applied to incisions after surgery, causing proudflesh to disappear without leaving a scar. 
Mashed leaves are used as a poultice to alleviate eczema and other skin afflictions and rheumatism, 
and the sap of young leaves is put on skin eruptions.  
 
The roots of the tree are employed as a vermifuge and the root bark as an antidote for poisoning. A 
tincture of the powdered seeds and bay rum is a strong emetic. Soursop flowers are believed to 
alleviate catarrh. 
 
D.5 Sugar Apple ( Annona squamosa ) 
 
The most widely grown of all the species of Annona, the sugar apple, A. squamosa L., has acquired 
various regional names: anon (Bolivia, Costa Rica, Cuba, Panama); anon de azucar, anon domestico, 
hanon, mocuyo (Colombia); anona blanca (Honduras, Guatemala, Dominican Republic); anona de 
castilla (El Salvador); anona de Guatemala (Nicaragua); applebush (Grenadines); ata, fruta do conde, 
fruta de condessa, frutiera deconde, pinha, araticutitaia, or ati (Brazil); ates or atis (Philippines); atte 
(Gabon); chirimoya (Guatemala, Ecuador); cachiman (Argentina); cachiman cannelle (Haiti); 
kaneelappel (Surinam); pomme cannelle (Guadeloupe, French Guiana, French West Africa); rinon 
(Venezuela); saramulla, saramuya, ahate (Mexico); scopappel (Netherlands Antilles); sweetsop 
(Jamaica, Bahamas); ata, luna, meba, sharifa, sarifa, sitaphal, sita pandu, custard apple, scaly 
custard apple (India); bnah nona, nona, seri kaya (Malaya) manonah, noinah, pomme cannelle du 
Cap (Thailand); qu a na (Vietnam); mang cau ta (Cambodia); mak khbieb (Laos); fan-li-chi (China).  
 
D.5.1 Description  
 
The sugar apple tree ranges from 3-6 m in height with open crown of irregular branches, and some-
what zigzag twigs. Deciduous leaves, alternately arranged on short, hairy petioles, are lanceolate or 
oblong, blunt tipped, 5-15 cm long and 2-5 cm wide; dull-green on the upperside, pale, with a bloom, 
below; slightly hairy when young; aromatic when crushed. Along the branch tips, opposite the leaves, 
the fragrant flowers are borne singly or in groups of 2 to 4. They are oblong, 2.5-3.8 cm long, never 
fully open; with 2.5 cm long, drooping stalks, and 3 fleshy outer petals, yellow-green on the outside 
and pale-yellow inside with a purple or dark-red spot at the base. The 3 inner petals are merely tiny 
scales. The compound fruit is nearly round, ovoid, or conical; 6-10 cm long; its thick rind composed of 
knobby segments, pale-green, gray-green, bluish-green, or, in one form, dull, deep-pink externally 
(nearly always with a bloom); separating when the fruit is ripe and revealing the mass of conically 
segmented, creamy-white, glistening, delightfully fragrant, juicy, sweet, delicious flesh. Many of the 
segments enclose a single oblong-cylindric, black or dark-brown seed about 1.25 cm long. There may 
be a total of 20 to 38, or perhaps more, seeds in the average fruit. Some trees, however, bear 
seedless fruits.  
 
D.5.2 Origin and distribution  
 
The original home of the sugar apple is unknown. It is commonly cultivated in tropical South America, 
not often in Central America, very frequently in southern Mexico, the West Indies, Bahamas and 
Bermuda, and occasionally in southern Florida. In Jamaica, Puerto Rico, Barbados, and in dry regions 
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of North Queensland, Australia, it has escaped from cultivation and is found wild in pastures, forests 
and along roadsides.  
 
The Spaniards probably carried seeds from the New World to the Philippines and the Portuguese are 
assumed to have introduced the sugar apple to southern India before 1590. It was growing in 
Indonesia early in the 17th century and has been widely adopted in southern China, Queensland, 
Australia, Polynesia, Hawaii, tropical Africa, Egypt and the lowlands of Palestine. Cultivation is most 
extensive in India where the tree is also very common and the fruit exceedingly popular and abundant 
in markets. The sugar apple is one of the most important fruits in the interior of Brazil and is 
conspicuous in the markets of Bahia.  
 
D.5.3 Cultivars  
 
The 'Seedless  Cuban'  sugar apple was introduced into Florida in 1955, has produced scant crops of 
slightly malformed fruits with mere vestiges of undeveloped seeds. The flavor is less appealing than 
that of normal fruits but it is vegetatively propagated and distributed as a novelty. Another seedless 
type was introduced from Brazil.  
 
Indian horticulturists have studied the diverse wild and cultivated sugar apples of that country and 
recognize ten different types: 'Red'  (A. squamosa var. Sangareddyiz)—red-tinted foliage and flowers, 
deep-pink rind, mostly non-reducing sugars, insipid, with small, blackish-pink seeds; poor quality; 
comes true from seed. 'Red-speckled' —having red spots on green rind. 'Crimson' —conspicuous 
red-toned foliage and flowers, deep-pink rind, pink flesh. 'Yellow' ; 'White -stemmed' ; 'Mammoth'  (A. 
squamosa var. mammoth)—pale yellow petals, smooth, broad, thick, round rind segments that are 
light russet green; fruits lopsided, pulp soft, white, very sweet; comes true from seed. 'Balangar' —
large, with green rind having rough, warty [tuberculate], fairly thick rind segments with creamy 
margins; sweet; high yielding. 'Kakarlapahad' —very high yielding. 'Washington' —acute tuberculate 
rind segments, orange-yellow margins; high yielding; late in season, 20 days after others. 'Barbados'  
and 'British  Guiana' —having green rind, orange-yellow margins; high-yielding; late.  
 
Named cultivars growing at the Sabahia Experiment Station, Alexandria, Egypt, include: 'Beni  
Mazar'—nearly round, large, 150-180 g; 56-60% flesh; 15 - 30 seeds. 'Abd  El Razik' —light-green or 
reddish rind; nearly round, large, maximum 236.3 g; 69.5% flesh; 14 seeds.  
 
D.5.4 Climate  
 
The sugar apple tree requires a tropical or near-tropical climate. Generally, it does best in dry areas 
and it has high drought tolerance. In Sri Lanka it flourishes in the wet as well as the dry zones from 
sea level to 1 066 m elevation. During the blooming season, drought interferes with pollination and it 
is, therefore, concluded that the sugar apple should have high atmospheric humidity but no rain when 
flowering. In severe droughts, the tree sheds its leaves and the fruit rind hardens and will split with the 
advent of rain.  
 
D.5.5 Soil  
 
The sugar apple is not particular as to soil and has performed well on sand, oolitic limestone and 
heavy loam with good drainage. Water-logging is intolerable. The tree is shallow-rooted and doesn't 
need deep soil. Irrigation water containing over 300 ppm chlorine has done the tree no harm.  
 
D.5.6 Propagation  
 
Sugar apple seeds have a relatively long life, having kept well for 3 to 4 years. They germinate better 
a week after removal from the fruit than when perfectly fresh. Germination may take 30 days or more 
but can be hastened by soaking for 3 days or by scarifying. The percentage of germination is said to 
be better in unsoaked seeds. While the tree is generally grown from seed, vegetative propagation is 
practiced where the crop is important and early fruiting is a distinct advantage.  
 
Seedlings may be budded or grafted when one-year old. In India, selected clones grafted on A. 
reticulata seedlings have flowered within 4 months and fruited in 8 months after planting out, 
compared with 2 to 4 years in seedlings. The grafted trees are vigorous, the fruits less seedy and 
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more uniform in size. A. senegalensis is employed as a rootstock in Egypt. A. glabra is suitable but 
less hardy. The sugar apple itself ranks next after A. reticulata as a rootstock. In India, budding is best 
done in January, March and June. Results are poor if done inJuly, August, November or December 
unless the scions are defoliated and debudded in advance and cut only after the petioles have 
dehisced. Side-grafting can be done only from December to May, requires much skill and the rate of 
success has not exceeded 58.33%. Shield-budding gives 75% success and is the only commercially 
feasible method.  
 
Inarching is 100% successful. Cuttings, layers, airlayers have a low rate of success, and trees grown 
by these techniques have shallow root systems and cannot endure drought as well as seedlings do. 
  
D.5.7 Culture  
 
In Egypt, sugar apple trees are spaced at 3x3 m in order to elevate atmospheric humidity and improve 
pollination. Palestinian growers were spacing at 5x5 m but changed to 5x3 m as more feasible. On 
light soils, they apply 60-80 kg manure per tree annually and they recommend the addition of 
nitrogen. Commercial fertilizer containing 3% N, 10 % P and 10% K significantly increases flowering, 
fruit set and yield. Judicious pruning to improve shape and strength of tree must be done only in 
spring when the sap is rising, otherwise pruning may kill the tree. Irrigation during the dry season and 
once during ripening will increase fruit size.  
 
D.5.8 Cropping and yield  
 
Seedlings 5 years old may yield 50 fruits per tree. Older trees rarely exceed 100 fruits per tree unless 
hand-pollinated. With age, the fruits become smaller and it is considered best to replace the trees 
after 10 to 20 years. The fruits will not ripen but just turn black and dry if picked before the white, 
yellowish or red tint appears between the rind segments, the first signs of separation. If allowed to 
ripen on the tree, the fruit falls apart.  
 
D.5.9 Keeping quality 
 
In India, mature fruits treated with 50-60 g carbide ripened in 2 days and thereafter remained in good 
condition only 2 days at room temperature, while those packed in straw ripened in 5-6 days and kept 
well for 4 days.  
 
Storage trials in Malaya indicate that the ripening of sugar apples can be delayed by storage at 
temperatures 15°-20°C and 85-90% relative humidity,  with low O2 and C2 H2. To speed ripening at the 
same temperature and relative humidity, levels of O2 and CO2 should be high. Storing at 4°C for 5 
days resulted in chilling injury.  
 
D.5.10 Pests and diseases 
 
In Florida and the Caribbean, a seed borer (chalcid fly), Bephratelloides cubensis, infests the seeds 
and an associated fungus mummifies the partly grown fruits on the tree. This has discouraged many 
from growing the sugar apple, though in the past it was a fairly common dooryard fruit tree. Similar 
damage is caused by B. maculicollis in Colombia, Venezuela and Surinam, by B. ruficollis in Panama, 
and B. paraguayensis in Paraguay. The soft scale, Philephedra sp., attacks leaves and twigs and 
deposits honeydew on which sooty mold develops. Ambrosia beetles lay eggs on young stems and 
the larvae induce dieback during the winter.  
 
The mealybug is the main pest in Queensland, Australia, but is easily controlled. The green tree ant is 
a nuisance because of the nests it makes in the tree. Bird and animal predators force Indian growers 
to cover the tree with netting or pick the fruits prematurely and ripen them in straw.  
 
A serious leaf blight in India is caused by the fungus Colletotrichum annonicola. In 1978 a new fruit rot 
of sugar apple was observed in India, beginning with discoloration at one end which turns brown or 
black in 4 or 5 days, and 2 or 3 days later the entire fruit starts to rot. Later, the fruit is covered with 
gray-black mycelium and spherical bodies. The isolated fungus was identified as the Colletotrichum 
state of Glomerella cingulata.  
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D.5.11 Food uses 
 
The ripe sugar apple is usually broken open and the flesh segments enjoyed while the hard seeds are 
separated in the mouth and spat out. It is so luscious that it is well worth the trouble. In Malaya, the 
flesh is pressed through a sieve to eliminate the seeds and is then added to ice cream or blended with 
milk to make a cool beverage. It is never cooked.  
 
D.5.12 Toxicity  
 
The seeds are acrid and poisonous. Bark, leaves and seeds contain the alkaloid, anonaine. Six other 
aporphine alkaloids have been isolated from the leaves and stems: corydine, roemerine, norcorydine, 
norisocarydine, isocorydine and glaucine. Aporphine, norlaureline and dienone may be present also. 
Powdered seeds, also pounded dried fruits serve as fish poison and insecticides in India. A paste of 
the seed powder has been applied to the head to kill lice but must be kept away from the eyes as it is 
highly irritant and can cause blindness. If applied to the uterus, it induces abortion. Heat-extracted oil 
from the seeds has been employed against agricultural pests. Studies have shown the ether extract of 
the seeds to have no residual toxicity after 2 days. High concentrations are potent for 2 days and 
weaken steadily, all activity being lost after 8 days. In Mexico, the leaves are rubbed on floors and put 
in hen's nests to repel lice.  
 
D.5.13 Other uses 
 
The seed kernels  contain 14-49% of whitish or yellowish, non-drying oil with saponification index of 
186.40. It has been proposed as a substitute for peanut oil in the manufacture of soap and can be 
detoxified by an alkali treatment and used for edible purposes. The leaves yield an excellent oil rich in 
terpenes and sesquiterpenes, mainly B-caryophyllene, which finds limited use in perfumes, giving a 
woody spicy accent.  
 
Fiber  extracted from the bark has been employed for cordage. The tree serves as host for lac-
excreting insects.  
 
Medicinal uses:  In India the crushed leaves are sniffed to overcome hysteria and fainting spells; they 
are also applied on ulcers and wounds and a leaf decoction is taken in cases of dysentery. 
Throughout tropical America, a decoction of the leaves alone or with those of other plants is imbibed 
either as an emmenagogue, febrifuge, tonic, cold remedy, digestive, or to clarify the urine. The leaf 
decoction is also employed in baths to alleviate rheumatic pain. The green fruit, very astringent, is 
employed against diarrhea in El Salvador. In India, the crushed ripe fruit, mixed with salt, is applied on 
tumors. The bark and roots are both highly astringent. The bark decoction is given as a tonic and to 
halt diarrhea. The root, because of its strong purgative action, is administered as a drastic treatment 
for dysentery and other ailments.  
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Food value per 100 g of edible portion* 

 
Calories 88.9-95.7 g 
Moisture 69.8-75.18 g 
Fat 0.26-1.10 g 
Carbohydrates** 19.16-25.19 g 
Crude Fiber 1.14-2.50 g 
Protein 1.53-2.38 g 
Amino Acids:  
Tryptophan 9-10 mg 
Methionine 7-8 mg 
Lysine 54-69 mg 
Minerals:  
Ash 0.55-1.34 mg  
Phosphorus 23.6-55.3 mg 
Calcium 19.4-44.7 mg 
Iron 0.28-1.34 mg 
Vitamins:  
Carotene 5-7 I.U. 
Thiamine 0.100-0.13 mg 
Riboflavin 0.113-0.167 mg 
Niacin 0.654-0.931 mg 
Ascorbic Acid 34.7-42.2 mg 
*Minimum and maximum levels of constituents from analyses made in the Philippines, 
Central America and Cuba.  
 
**The average sugar content is 14.58% and is about 50-50 glucose and sucrose. 

 
D.6 Wild Custard Apple ( Annona chrysophylla ) 
 
A noteworthy, useful African member of the Annonaceae is the wild custard apple, Annona 
chrysophylla Boj. (syn. A. senegalensis Auct. non Pers., often cited erroneously as A. senegalensis 
Pers.). The tree is so popular in its native land that it has acquired a wealth of vernacular names: wild 
soursop, in several localities; mavulu, mugosa, mbokwe, makulo, mlamote, etc., in Kenya; mtopetope 
and mchekwa in Zanzibar and Pemba; mabengeya, elipo, obwolo, ovolo, etc., in Uganda; aboboma, 
batanz; bangoora, bullimbuga, etc., in Ghana; mposa, muroro and mponjela in former Nyasaland; 
dilolo, iolo, and malolo in Angola; sougni; mete, dangan, sounsoun, tangasou, dougour, ianouri; 
ndong, anigli in former French West Africa.  
 
D.6.1 Description  
 
This is a sprawling shrub or a tree to 6 m high with smooth, silvery bark. The leaves are aromatic, 
deciduous, alternate, blue-green, broad-elliptic or broadovate, 7.5-17.5 cm long, 4-10 cm wide, 
rounded at apex and base, blue-green above, downy, prominently veined beneath. The flowers, borne 
singly or in pairs in the leaf axils on stalks 2.5-4 cm long, are clasped by a 3-parted calyx and have 3 
triangular, thick, waxy, velvety, whitish outer petals, 3 pale-yellow inner petals, and numerous 
stamens. Typically compound, the pineapple-scented fruit is smooth but with the carpers distinctly 
outlined on the surface; yellow or orange when ripe; rounded oval; 2.5-10 cm long; fleshy; seedy.  
 
D.6.2 Origin and distribution  
 
This species is native and common in savannas throughout tropical Africa from the Cape Verde 
Islands and the Nile and Upper Guinea to the Transvaal and Zululand. It is little-known outside its 
natural range. It has become well established as araticum da areia in Brazil.  
 
D.6.3 Varieties  
 
The botanical variety, deltoides, with elliptic to oblongelliptic leaves, rounded to broadly deltoid at the 
base, is the most common form in Ghana. There is a variety porpetac in Uganda with oblong-elliptic, 
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ovalelliptic or elliptic leaves, rounded-obtuse or broadly cuneate at the base. There is reportedly a 
dwarf form, the fruits of which are borne so low they touch the ground, and are of better quality than 
those of taller types.  
 
D.6.4 Climate  
 
The wild custard apple is limited to tropical areas up to an elevation of 1 500 m and thrives best where 
its roots can reach water. It remains leafless for several months in the dry season.  
 
D.6.5 Food uses  
 
The fruit pulp is edible and said to have an apricot-like flavor. It is much appreciated in the wild by 
shepherds. The unopened flower buds are used in soup and to season local dishes; and the leaves 
are eaten.  
 
D.6.6 Food value  
 
The dried leaves contain 8.2% protein.  
 
D.6.7 Other uses  
 
Fruit:  The green fruit, because of its high tannin content, is made into ink.  
 
Leaves:  Fresh leaves are employed as fodder for domestic animals. Boiled leaves serve as perfume, 
and dried leaves are used as filling for mattresses.  
 
Wood:  The soft, grayish wood is fashioned into hoe handles and employed in building construction.  
 
Ashes:  The wood ashes are used in making soap and native snuff.  
 
Bark and roots:  The bark yields a yellow or brown dye. It is pounded in water and the liquid is then 
used as a hair dressing. A poor-quality fiber derived from the bark is made into rope for tying fences. 
A combination of the bark and roots serves as an insecticide, and the root has been used for 
homicidal purposes. The irritant, gummy sap of the bark is an adhesive for arrow poison. There are 
many superstitious uses of the various parts of the plant.  
 
Medicinal uses:  Fresh fruits in quantity and dried fruits are applied on Guinea worm sores. The 
parched green fruits are taken to relieve diarrhea and dysentery. A tea of the young leafy twigs or of 
the roots is taken to alleviate pulmonary complaints. An infusion of the leaves is a popular eye lotion. 
Dried, powdered leaves are regarded as purgative and as a remedy for mucous diarrhea. With 
quantities of water, the pulverized leaves are given to horses to expel worms. Combined with the 
roots and bark and other materials, they are said to be effective in treating yaws in horses. The leaves 
also enter into a tonic for horses. Venereal diseases and intestinal disorders are treated with 
preparations of the roots. The bark is chewed to relieve stomachache. It is an emetic and a vermifuge 
and is given to overcome convulsions in children. The bark infusion, held in the mouth, relieves 
toothache. In the Upper Volta, an ointment made from the bark is applied on burns. Bark and roots 
together will halt dysentery, expel worms, and are part of a remedy for sleeping sickness. The root 
infusion is employed as eye drops. Charcoal of the burned roots is applied on twitching eyelids. The 
root bark is considered an antidote for snakebite and is used by Nigerian medicine men as a cancer 
remedy. Investigations have revealed antitumor activity against sarcoma 180 ascites, and antibiotic 
activity. The trunk bark contains alkaloids, including 0.02% anonaine, also tannins and saponins. The 
leaves contain rutin, quercetin and quercetrin.  
 
D.6.8 Related species 
 
The mountain soursop, A. montana Macf. (syns. A. Marcgravii Mart.; A. sphaerocarpa Splitg.; A. 
Pisonis Mart.) is also called wild soursop, guanabana cimarrona, guanabana de perro, guanabana de 
loma, corossol zombi; corossolier batard, boszuurzak, araticum-ponhe and araticum de paca. It grows 
wild from sea-level to 650 m throughout the West Indies and southward into Peru and Brazil, and is 
cultivated in the Philippines and rarely in Florida.  
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The tree somewhat resembles that of the soursop but has a more spreading crown and very glossy 
leaves. It is slightly hardier and bears more or less continuously. The fruit is nearly round or broad-
ovoid, to 15 cm long. Its dark-green skin is studded with numerous short, fleshy "spines". It becomes 
very soft and falls when ripe. The pulp is yellow, peculiarly aromatic, sour to subacid and bitter, 
fibrous, and contains many light-brown, plump seeds. The quality is variable but generally very poor. 
The fruit is generally regarded as inedible but is referred to as "edible but mediocre" in Brazil. There, 
the firm core attached to the base of the peduncle is pulled out and eaten as a tidbit. In southern 
Florida, exotic parrots eat the fruits and scatter the seeds, and a few trees are consequently occurring 
as escapes. The tree is of minor interest to horticulturists as an ornamental and rootstock. The wood 
is soft, fibrous and useful only as fuel.  
 
The pond apple, A. glabra L. (syn. A. palustris L.), is also called alligator apple, monkey apple, 
custard apple, corkwood, mamon de perro, cayur, cayuda, and various other colloquial names. It 
grows wild in the Florida Everglades and in coastal swamps and marshes of the Bahamas and 
throughout the West Indies, in southern Mexico, Central America, and southward into Peru and 
Argentine; also on the coast of West Tropical Africa. It is occasionally planted in southern Florida and 
has been introduced into Malaya and the Philippines.  
 
The tree may reach 13.5 m, is rather open and spreading; may become very thick at the base; has 
glossy, leathery, deciduous leaves. The fruit is oval or heartshaped, to 12.5 cm long with thin, faintly 
reticulated, glossy yellow skin and salmon-colored, resinous, subacid, dryish pulp containing many 
light-brown, flattened-oval, longitudinally-winged seeds that float on water. When fully ripe and soft, 
the pulp is edible and some specimens are of fair quality and have been made into jelly or wine. The 
pond apple is of value as a "survival" food in extremity and of great importance as fare for wild 
creatures. Fishermen fashion the light, corklike wood into floats. The leaf decoction is a common, 
multipurpose folk remedy in the Netherlands Antilles, Mexico and South America. Seedlings are 
useful as rootstock for other Annona species in wet soils. 
 
D.7 Ilama (Annona diversifolia ) 
 
This member of the Annonaceae was little known and the subject of much confusion until 1911, when 
it was investigated and fully described by W.E. Safford, of the United States Department of 
Agriculture's Bureau of Plant Industry, and given the botanical name of Annona diversifolia Safford. In 
Mexico, it has been called llama, izlama, illamatzopotl (translated as zapote de las viejas, or "old 
woman's sapote"), hilama, and papuasa. In Guatemala, it is called anona blanca or papauce; in El 
Salvador, anona blanca.  
 
D.7.1 Description 
 
The tree may be spreading or erect, to 7.5 m, often branching from the ground. It has aromatic, pale 
brownish-gray, furrowed bark and glossy, thin, elliptic to obovate or oblanceolate leaves, 5-15 cm 
long. There are 1 or 2 leaflike, nearly circular, glabrous bracts, 2.5 to 3.5 cm long, clasping the base 
of the flowering branchlets. The new foliage is reddish or coppery. Solitary, long-stalked, maroon 
flowers, which open to the base, have small rusty hairy sepals, narrow, blunt, minutely hairy outer 
petals, and stamen-like, pollenbearing inner petals. The fruit is conical, heart-shaped, or ovoid 
globose, about 15 cm long; may weigh as much as 0.9 kg. Generally, the fruit is studded with more or 
less pronounced, triangular protuberances, though fruits on the same tree may vary from rough to 
fairly smooth. The rind, pale-green to deep-pink or purplish, is coated with a dense, velvety gray-white 
bloom. It is about 6 mm thick, leathery, fairly soft and granular. In green types, the flesh is white and 
sweet; in the pink types, it is pink-tinged near the rind and around the seeds, all-pink or even deep-
rose, and tart in flavor. It is somewhat fibrous but smooth and custardy near the rind; varies from 
dryish to fairly juicy, and contains 25 to 80 hard, smooth, brown, cylindrical seeds, 2 cm long, 1 cm 
wide, each enclosed in a close-fitting membrane easily slipped off when split.  
 
D.7.2 Origin and distribution 
 
The ilama is native and grows wild in foothills from the southwest coast of Mexico to the Pacific coast 
of Guatemala and El Salvador. The earliest known record of the fruit was made by Francisco 
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Hernandez who was sent by King Philip II of Spain in 1570 to take note of the useful products of 
Mexico. For many years, it was confused with either the soursop or the custard apple.  
 
Only in its homeland is the ilama commonly grown in dooryards, occasionally in orchards of 100 trees 
or more.  
 
D.7.3 Varieties  
 
One named cultivar, 'Imery', is large and pinkfleshed but not as flavorful as some of the white-fleshed 
Guatemalan varieties.  
 
D.7.4 Climate 
 
The ilama is strictly tropical; grows naturally not higher than 610 m in Mexico; is cultivated up to 1 524 
m in El Salvador; up to 1 800 m in Guatemala. It seems to do best where there is a long dry season 
followed by plentiful rainfall. In areas where rainfall is scant, the tree is irrigated.  
 
D.7.5 Soil  
 
The tree is not particular as to soil but should prosper in rich, loose loam.  
 
D.7.6 Propagation 
 
Ilama seeds, taken from ripe fruits, remain dormant for several weeks or even months and the 
germination rate thereafter is low. Applications of gibberellic acid at 350 ppm greatly increases 
germination. Higher concentrations cause malformations in the seedlings. Whip-or cleft-grafting onto 
custard apple (A. reticulata) rootstocks has been successful. Seedlings begin to bear when 3 to 5 
years old.  
 
D.7.7 Harvesting 
 
The harvesting season begins in late June in Mexico and lasts only a few weeks. It extends from late 
July to September in Guatemala; from July to December in Florida. Traditionally, the fruits are not 
picked until they have begun to crack open, but they can be picked a little earlier and held up to 3 
days to soften. They will not ripen if harvested too early.  
 
D.7.8 Yield 
 
The yield is typically low. In Mexico, during the normal fruiting period, some trees will have no fruits, 
others only 3 to 10; exceptional trees may bear as many as 85 to 100 fruits in a season.  
 
D.7.9 Pests  
 
The Ilama is not as susceptible to the chalcid fly as are its more popular relatives.  
 

Food value per 100 g of edible portion* 
 

Moisture 71.5 g 
Protein 0.447 g 
Fat 0.16 g 
Fiber 1.3 g 
Ash 1.37 g 
Calcium 31.6 mg 
Phosphorus 51.7 mg 
Iron 0.70 mg 
Carotene 0.011 mg 
Thiamine 0.235 mg 
Riboflavin 0.297 mg 
Niacin 2.177 mg 
Ascorbic Acid 13.6 mg 
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*According to analyses made in El Salvador. 

 
D.7.10 Food uses 
 
There is a slightly unpleasant flavor close to the rind. The flesh is always consumed raw, either in the 
half shell or, better still, shallowly scooped out, chilled, and served with a little cream and sugar to 
intensify the flavor, or with a dash of lime or lemon juice. 
 
D.8 Soncoya ( Annona purpurea ) 
 
Among lesser species of the family Annonaceae, the soncoya, Annona purpurea Moc. & Sesse (syns. 
A. manirote HBK. A. involucrata Baill., A. prestoli Hemsl.) is called cabeza de negro, cabeza de ilama, 
chincua, ilama, or ilama de Tehuantepec in Mexico; anona sincuya, chincuya, cabeza de muerto, 
sencuya, suncuyo, soncolla, or matacuy in Guatemala; guanabano torete or toreta in Panama; gallina 
gorda, guanabano pun, or matimba in Colombia; castiguire, manire, manirote, tiragua, or tucuria in 
Venezuela.  
 
D.8.1 Description 
 
The tree is small to medium, to 6-10 m high, with short trunk to 45 cm in diameter, and spreading 
branches, which are rusty woolly when young. The deciduous leaves are alternate, short-petioled, 
undulate, oblong-elliptic or oblong-lanceolate to oblongobovate, 20-30 cm long and 10-14 cm wide, 
acuminate at the apex, brown-hairy on both surfaces and with prominent veins beneath. 
Strongscented flowers, which emerge with the new leaves, are solitary, fleshy, large, conical, usually 
enclosed at first by a pair of bracts; are held at the base by a rusty-hairy, 3 parted calyx, and have 3 
very thick outer petals, brownhairy outside, yellowish and purple mottled within, and 3 smaller, thinner 
inner petals, creamy white outside, purple inside. The fruit, thick stalked, is ovoid or nearly round, 15-
20 cm wide, set with hard, somewhat 4-sided, conical protuberances, each tipped with a curved hook, 
and is coated overall with a brown felt. The pulp is agreeably aromatic, suggesting the mango; 
abundant, yellow or orange, soft, fibrous, of mild, agreeable flavor. Seeds are numerous, obovate, 
2.5-3 cm long, dark-brown, and each is enclosed in a thin, closefitting membrane. The fruit carpers 
separate easily when ripe.  
 
D.8.2 Origin and distribution 
 
The soncoya is native and common in coastal lowlands from southern Mexico to Panama, Colombia 
and Venezuela. It is grown in dooryards and the fruit is sold in local markets, though it is of mediocre 
quality and not popular because it is outwardly so hard. The tree was introduced into the Philippines 
in the early 1900's, grew well and flowered at Lamao but apparently did not set fruit for several years. 
It was planted at the Federal Experiment Station at Mayaguez, Puerto Rico, in 1918 and in St. Croix 
in 1930. Several trees have grown well and borne poorly at the Lancetilla Experimental Garden, Tela, 
Honduras.  
 
D.8.3 Climate 
 
The soncoya requires a hot, humid climate and it never occurs at an altitude higher than 1 200 m.  
 
D.8.4 Season 
 
The fruits ripen in August in Yucatan; generally in the autumn in Central America.  
 
D.8.5 Food uses   
 
In Colombia, the pulp is eaten raw or is strained for juice, drunk as a beverage or folk remedy.  
 
D.8.6 Toxicity 
 
The seed extract destroys fleas. In Guatemala and Costa Rica, rural people believe the fruit to be 
unwholesome.  
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D.8.7 Medicinal uses 
 
In Mexico, soncoya juice is regarded as a remedy for fever and chills. Elsewhere it is given to relieve 
jaundice (probably because of its color). The bark decoction is effective against dysentery and a tea 
of the inner bark is administered in cases of oedema. 
 
D.9 Annona scleroderma  
 
D.9.1 Introduction 
 
Botanical name: Annona scleroderma Saff.  
 
Family:  Annonaceae  
 
Common names:  English: poshte; Spanish. chirimoya, anona del monte; other: cawesh, cahuex, 
poshté  
 
A. scleroderma is one of the least-known fruit trees of the genus; it is grown mainly in southwestern 
Guatemala and is notable for the structure of its fruit which, unlike the other cultivated species, has a 
very tough skin, allowing it to be handled much more easily and making it resistant to insect attack. 
The fruit may be cut and the flesh removed with a spoon. Its potential value is in its high-quality flesh, 
hard skin and high yield. It could become an export item and a product for wide local consumption.  
 
However, the height of the tree (which does not facilitate fruit harvesting), the fact that the fruit is 
attacked by birds and the defoliation caused by wind are an obstacle to exploitation of this species.  
 
D.9.2 Botanical description 
 
A. scleroderma is a tall tree which reaches 15 to 20 m and has tough, lanceolate leaves measuring 10 
to 25 x 5 to 8 cm. They are shiny on the upper side, slightly pubescent on the underside and have 
fragile, 3 cm long petioles. The flowers are greenish yellow, the outer petals have a longitudinal 
prominence which arises in the small branches or in groups in the old part of the thick branches. The 
fruit occurs in compact spherical groups, is 5 to 10 cm in diameter and generally falls off when ripe, 
without a noticeable colour change. The cream-coloured flesh has a bittersweet flavour and a soft 
texture.  
 
D.9.3 Ecology and phytogeography 
 
This species apparently grows wild on the Atlantic slope from Campeche to Honduras but is only 
grown in southwestern Guatemala between 300 and 1000 m on the Pacific slope. In this area. which 
is called the Bocacosta and has very fertile volcanic soils, there is a short dry season and an annual 
rainfall of around 4000 mm. The plant fruits between late December and April, with a maximum yield 
around the beginning of February.  
 
D.9.4 Genetic diversity 
 
The most visible characteristic of variability is in the fruit's surface. The areoles are generally marked 
by raised edges which form a hexagon. In some varieties, the edges are reduced to a crisscross of 
brown lines on a smooth, green surface; in other varieties, there is a central prominence on each 
areole; in some varieties there are well developed edges and prominences, while still others have an 
irregular, corrugated surface. The fruit also seems to vary in the thickness of its skin, which is on 
average 3 mm, but slightly thicker and tougher in the smooth-skinned varieties. The Pacific varieties 
are green or green with brown spots, while those from the Atlantic side have a thicker, reddish green 
skin.  
 
No cultivars are known to be established by vegetative propagation. Genetic erosion is evident, since 
it is a crop with a restricted area in a highly populated region where land is required for building or 
cultivating coffee. Trees which were sown on coffee plantations have been destroyed or deformed 
because they produce too much shade or because they were damaged by children picking their fruit.  
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Genetic erosion is very pronounced in A. scleroderma; there are no gene banks and a few plants 
have been introduced into Australia and the United States (Florida). For this reason, material urgently 
needs to be collected in southwestern Guatemala (from San Felipe, San Andrés Villa Seca, San 
Sebastián, Colomba, El Tumbador, etc.).  
 
D.9.5 Cultivation practices 
 
Fresh seeds take about a month to germinate, whether they are collected and dried on the same day 
or stored in bags for a week or two. They do not need to be soaked or treated in any other way. 
Seeds that have been stored for two to three months need about six months to germinate. In 
Australia, A. scleroderma grows well when grafted on to stocks of A. muricata and Rollinia mucosa. 
When grafted material is planted, it must be borne in mind that the trees should be pruned so that a 
wide crown remains to facilitate fruit harvesting. This also reduces exposure to wind and bird damage.  
 
The shade requirements of young plants—shade seems to promote growth—need to be studied. 
However, trees located in sunny positions would have a lower, more compact habit. Trees grown from 
seed begin to produce at around two years when they reach a height of 4 to 6 m.  
 
D.9.6 Prospects for improvement 
 
The advantages of A. scleroderma as a fruit for local consumption and export are its high productivity 
and the fact that the flavour and aroma of its flesh are not as strong as in other Annona species, but 
are different and pleasant. The abundant, cream-coloured or creamy grey flesh separates easily from 
the seeds and it does not have sandy grains or fibres that adhere to the seed membrane. The thick, 
leathery skin does not split and is very resistant to insect attack and ordinary packaging and transport.  
 
Activities that merit close attention regarding A. scleroderma are:  
 
¾  the collection and evaluation of genetic material;  
 
¾  propagation through grafting on to stock of the same species or related species to obtain low 

trees with an open crown, which facilitate fruit harvesting;  
 
¾  running small market gardens or interplanted crops;  
 
¾  marketing, since it is a "new" fruit even for Guatemalan markets;  
 
¾  packaging and transport technology to prolong the good condition of the fruit and its acceptance 

on the market.  
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Annex E 
(informative) 

 
Annonas — Codex, EU and USA pesticide residue limit s 

Cherimoya (Custard apple, sugar apple (sweetsop), l lama and other medium sized 
Annonaceae) 

 
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 {Italics} 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 
 
Atemoya  US Cod EU 
Azoxystrobin  2 --- --- 
     
 US Cod EU 
Buprofezin  0.3 --- --- 
     
 US Cod EU 
Carfentrazone-
ethyl 

0.1 --- --- 
    

 US Cod EU 
Glyphosate  0.2 --- --- 
     
 US Cod EU 
Imidacloprid  0.3 --- --- 
     
 US Cod EU 
Metalaxyl -M 
(Mefenoxam) 0.2 --- --- 
     
 US Cod EU 
Pyriproxyfen  0.2 --- --- 
     
 US Cod EU 
Spinetoram  0.3 --- --- 
     
 US Cod EU 
Spinosad  0.3 --- --- 
     
Cherimoya  US Cod EU 
Azoxystrobin  2 --- {0.05} 
     
 US Cod EU 
Buprofezin  0.3 --- {0.05} 
     
 US Cod EU 1 

Carfentrazone-
ethyl 

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

     
 US Cod EU 
Imidacloprid  0.3 --- {0.05} 
     
 US Cod EU 2 
Pyriproxyfen  0.2 --- {0.05} 

 
2. European Union does not maintain a specific MRL for the Pyriproxyfen/Cherimoya combination, but 
does maintain an MRL of 0.05 PPM for its "Miscellaneous fruit" group. 
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 US Cod EU 3 
Spinetoram  0.3 --- {0.05} 

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

     
 US Cod EU 
Spinosad  0.3 --- {0.02} 
     
Custard Apple  US Cod EU 
Azoxystrobin  2 --- {0.05} 
     
 US Cod EU 
Buprofezin  0.3 --- {0.05} 
     
 US Cod EU 4 
Carfentrazone -
ethyl 0.1 --- {0.01} 

 
4. European Union does not maintain a specific MRL for the Carfentrazone-ethyl/Custard Apple 
combination, but does maintain an MRL of 0.01 PPM for its "Fruit Fresh or Frozen; Nuts" group. 

     
 US Cod EU 5 
Glyphosate  0.2 --- {0.1} 

 
5. European Union does not maintain a specific MRL for the Glyphosate/Custard Apple combination, 
but does maintain an MRL of 0.1 PPM for its "Inedible peel, large" group. 

     
 US Cod EU 
Imidacloprid  0.3 --- {0.05} 
     
 US Cod EU 6 

Metalaxyl-M 
(Mefenoxam) 

0.2 --- {0.05} 
6. European Union does not maintain a specific MRL for the Metalaxyl-M (Mefenoxam)/Custard Apple 
combination, but does maintain an MRL of 0.05 PPM for its "Miscellaneous fruit" group. 

     
 US Cod EU 7 
Pyriproxyfen  0.2 --- {0.05} 

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

     
 US Cod EU 8 
Spinetoram  0.3 --- {0.05} 

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

     
 US Cod EU 
Spinosad  0.3 --- {0.02} 
     
Soursop  US Cod EU 
Azoxystrobin  2 --- {0.05} 
     
 US Cod EU 
Buprofezi n 0.3 --- {0.05} 
     
 US Cod EU 9 
Carfentrazone -
ethyl 0.1 --- {0.01} 

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

     
 US Cod EU 10 
Glyphosate  0.2 --- {0.1} 

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

     
 US Cod EU 
Imidacloprid  0.3 --- {0.05} 
     
 US Cod EU 11 
Pyriproxyfen  0.2 --- {0.05} 

 
11. European Union does not maintain a specific MRL for the Pyriproxyfen/Soursop combination, but 
does maintain an MRL of 0.05 PPM for its "Miscellaneous fruit" group. 
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 US Cod EU 12 
Spinetoram  0.3 --- {0.05} 

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

     
 US Cod EU 
Spinosad  0.3 --- {0.02} 
     
Sugar A pple  US Cod EU 
Azoxystrobin  2 --- {0.05} 
     
 US Cod EU 
Buprofezin  0.3 --- {0.05} 
     
 US Cod EU 13 
Carfentrazone -
ethyl 0.1 --- {0.01} 

 
13. European Union does not maintain a specific MRL for the Carfentrazone-ethyl/Sugar Apple 
combination, but does maintain an MRL of 0.01 PPM for its "Fruit Fresh or Frozen; Nuts" group. 

     
 US Cod EU 14 
Glyphosate  0.2 --- {0.1} 

 
14. European Union does not maintain a specific MRL for the Glyphosate/Sugar Apple combination, 
but does maintain an MRL of 0.1 PPM for its "Inedible peel, large" group. 

     
 US Cod EU 
Imidacloprid  0.3 --- {0.05} 
     
 US Cod EU 15 
Metalaxyl -M 
(Mefenoxam) 0.2 --- {0.05} 

 
15. European Union does not maintain a specific MRL for the Metalaxyl-M (Mefenoxam)/Sugar Apple 
combination, but does maintain an MRL of 0.05 PPM for its "Miscellaneous fruit" group. 

     
 US Cod EU 16 
Pyriproxyfen  0.2 --- {0.05} 

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

     
 US Cod EU 17 
Spinetoram  0.3 --- {0.05} 

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

     
 US Cod EU 
Spinosad  0.3 --- {0.02} 
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