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recorded' The economic importance of these pests and
diseases 15 unknown. In some cases, pests or pathogens only
attack parts of the plant, causing superficial damage.

Fruit flies (Ai?asfrepka spp.) attack the fruit and do reach a
jevel of economic loss in low density planting. The leaves are
attacked by the sauva ant (4zta) and by Stiphra robusta Leitdo.
The terminal branches are attacked by larvae and the seeds
and endocarps are damaged by weevils.

The major pathogens include Glomerella cingulata, which
causes anthracnose in leaves, inflorescences and fruit.
Sphacelom&t spo?idmdzs causes round rough-textured lesions on
leaflets and fruit characterized by cream-coloured centres and
Jight brown borders. Boiryosphaeria rhodina causes resinosis,
with the development of dark cankers that are sometimes
cracked, and abundant gum exudation, and when the lesion
surrounds the trunk or branch it causes yellowing, wilting or
death of the branch or the whole plant. Cercosporiosis disease
caused by Mycosphaerella mombin affects the leaves and begins
with small, round pit spots that become darker and coalesce,
causing yellowing and leaflet fall Nematodes (Meloidogyne
spp.) attack both adult plants and plantlets. The wood is easily
attacked by termuites.

MAIN CULTIVARS AND BREEDING There are no reports of
clones or varieties 9f superior quality that might be recom-
mended for cult}vatlon. EMBRAPA Tropical Agroindustry in
Brazil is evaluating the behaviour of a number of clones with
promising results. Heloisa Almeida Cunha Filgueiras and

Francisco Xavier de Souza

Literature cited and further reading

Abo, KA, Ogunleye, V.O. and Ashidi, J.S. (1999) Antimicrobial
potential of Spondias mombin L., Croton zambesicus and
Zygon'itonm crocea. Phytotherapy Research 13, 494-497.

Airy Shaw H.X. and Forman, L.L. (1967) The genus Spondias L.
( Anacardiaceae) in tropical Asia. Kemw Bulletin 21, 1-20.

Ayoka, AO, Ak.omolafe, R.0,, Iwalewa, E.O. and Ukponmwan, O.E.
(2005) Studies on the anxyolitic effect of Spondias mombin L.
extracts. Affican Journal of Traditional, Complementary and
Alernative Medicines 2, 153-165.

Barroso, G.M., Morim, M.P, Peixoto, A.L. and Ichaso, C.L.F. (1999)
Frutos ¢ Sementes:  Morfologia Aplicada 4 Sistemdtica  de
Dicotiledéneas. Universidade Federal de Vigosa, Vigosa, pp. 1-433.

Bora, PS.s Narain, N., Holochuh, H.J. and Vasconcelos, M.A. (1991)
Changes in the physical and chemical composition during
maturation of yellow mombin (Spondias mombin) fruit. Food
Chemistry 41, 341-348.

Campbell, C.W. and Sauls, JW. (1991) Spondias in Florida. Fruit
Crops Fact Sheet FC-63. University of Florida, Florida, pp. 1-3.

Carballo, A Carballo, B. and Rodriguez-Acosta, A. (2004)
Preliminary assessment of medicinal plants used as antimalarials
in the Southern Venezuelan Amazon. Revista Brasileira de
Medicina Tropical 37, 186-188.

Corthout, J-» Pieters, L., Claeys, M., Vanden Berghe, D.A. and
Vlietinck, AJ. (1991) Antiviral ellagitannins from Spondias
mombin. Phytochemistry 30, 1129-1130.

Costa, N- da, Filgueiras, H.A.C., Alves, R.E., da Silva, A.Q. and de
Oliveira, A.C. (1998) Development and maturation of yellow
mombin (Spondias mombin 1..) in Northeast Brazil. Proceedings of
the InterAmerican Society for Tropical Horticulture 42, 301-306.

Filgueiras, H.A.C., Moura, CFH. and Alves, R.E. (2000) Caja -

(Spondias mombin). In: Alves, R.E., Filgueiras, H.A.C. and
Moura, C.FH. (eds) Caracterizagio de Frutas Nativas da América
Latina. Sio Paulo State, Jaboticabal, Brazil, pp. 19-22.

Filgueiras, H.A.C., Alves, R.E., de Oliveira, A.C., Moura, C.FH. and
Arayo, N.C.C. (2001) Quality of fruits native to Latin America for
industry: jobo (Spondias mombin L.). Proceedings of the
InterAmerican Society for Tropical Horticulture 43, 72-76.

Francis, J K. (1992) Spondias mombin L. Hogplum. SO-ITF-SM-51.
US Department of Agriculture, Forest Service, Southern Forest
Experiment Station, New Orleans, Louisiana, pp. 1—4. Available in
Spanish at: http://www.fs.fed.us./ global/iitf/ spondiasmombin.pdf
(accessed 25 June 2005).

Freire, FC.O. and Cardoso, J.E. (1997) Doencas de Spondias —
cajarana (S. cytherea Sonn.), cajazeira (S. mombin L.) ciriguela(S.
purpurea L.), umbu (S. tuberosas A. Cam.) e umbuguela (Spondia
spp.) no Brasil. Agrotrépica, Itabuna 9, 75-82.

Joas, J. (1982) Mombins: interesting technological possiblities. Fruizs
37,727-729.

Leon, J. and Shaw, PE. (1990) Spondias: the red mombin and related
fruits. In: Nagy, S., Shaw, P.E. and Wardonski, EW. (eds) Fruits of
Tropical and Subtropical Origin: Composition, Properties and Uses.
Science Sourse Inc., Lake Alfred, Florida, pp. 117-126.

Leung, W.T.W. and Flores, M. (1961) Food Composition Table for Use
in Latin America. Nutritional Institutes of Health, Bethesda,
Maryland. '

Lorenzi, H. (1992) Arvores Brasileiras: Manual de Identificagio e
Cultivo de Plantas Arbéreas Nativas do Brasil. Plantarum de
Estudios da Flora, Nova Odessa, S3o Paulo, Brazil, 370 pp.

Mitchell, J.D. and Daly, D.C. (1995) Revisfio das espécies neotropicais
de Spondias (Anacardiaceae). In: Proceedings of the #6th National
Botanics Congress. Universidade de Sfo Paulo/SBB, Sio Paulo,
p- 207.

Morton, J.F. (1987) Fruits of Warm Climates. Creative Resources
Systems Inc., Winterville, North Carolina, pp. 245-257.

Oliveira, A.C. de, Filgueiras, H.A.C., Alves, R.E. and De Sousa, R.P.
(1998) Room temperature storage of yellow mombin (Spondias
mombin L.) in four stages of maturity. Proceedings of the
InterAmerican Society for Tropical Horticulture 42, 307-312. .

Sacramento, CK. do and" Souza, EX. de (2000) Casi (Spondias
mombin L.). Série Frutas Nativas 4. Fundacao de Estudos e
Pesquisas em Agronomia, Medicina Veterinaria e Zootecnia
(FUNEP), Jaboticabal, S3o Paulo, Brazil, 42 pp.

Souza, FX. de (2000) Effect of rootstock and grafting methods on
the development of Spondias mombin L. plants. Revista Brasileira
de Fruticultura 22, 286-290.

Souza, FX. de, Innecco, R. and Aratjo, C.A.T. (1999) Grafting
Methods Recommended for the Production of Yellow Mombin and
Other Fruit Trees of the Genus Spondias. Comunicado Técnico 37.
EMBRAPA-CNPAT, Fortaleza, Ceara, Brazil, 8 pp.

Spondias purpurea red mombin

The red mombin, Spondias purpurea L. (Anacardiaceae), is an
aromatic fruit, highly valued for local people in the tropics since
old times. The species is probably native to southern Mexico and
Central America, where wild populations are still found. Early
Spanish navigators took the red mombin to the Philippines. In
Jalisco (Mexico) during the 19th century, red mombin was one
of the most important fruit crops. Nowadays, fruit can be readily
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found in local markets. In Ecuador, it is comumercialized and
found in some supermarkets of the big cities.

The most widespread vernacular name in South America
and Philippines is ciruelo, although in Central America and
Mexico it is also widely known as jocote, and in some parts of
South America as ovo. Many orthographic and phonetic
variants of these common names have been recorded.

World production

The red mombin is the most cultivated species in the genus
Spondias. It has been cultivated widely throughout the
neotropics, from central Mexico and the West Indies, to Peru
and Brazil. It is naturalized in the Antilles from cultivation,
including the Bahamas, and has also been cultivated in
Florida, USA (Popenoe, 1979). There are no data for world
production. In Ecuador, yields of more than 4500 t/year were
reported within the period 1987 and 1990-1992. In an
Ecuadorean Andean dry area, the average yield ranged
between 2250 to 5000 kg/ha from dry season varieties (Macia
and Barfod, 2000).

Uses and nutritional composition

The tree is commonly planted as a living fence. The ripe red
mombin fruit are mainly eaten fresh, but sometimes are
harvested green and eaten with salt as a snack. In Mexico, ripe
fruit are sometimes boiled in water with or without salt and
only eaten dried afterwards. In Florida, dried slices of ripe
fruit have been occasionally commercialized. The soft exocarp
is easily injured and so the ‘mesocarp is processed into
marmalade, juice, wine and liquor. The pulp is used as a
flavouring for ice cream.

The fruit of red mombin have a good calorific density
(Tuble A.16) due to the high concentration of total
carbohydrates (19.1%). Fructose, glucose and sucrose together
account for 65% of the total soluble solids. It is a moderate
source of potassium and starch, and a good source of vitamin
C (Koziol and Macia, 1998). The main flavour compound is 2-
hexenal. :

Botany

TAXONOMY AND NOMENCLATURE Spondias is a pantropical
genus composed of approximately 18 species, with the centre
of diversity in South-east Asia. In tropical America, there are
nine species. Some of the species (Spondias dulcis and Spondias
mombin) have been introduced throughout the tropics to the
drier areas in Africa, Asia and the South Pacific for their edible
fruit. Spondias purpurea is a well-defined and taxonomically
separate species (Barfod, 1987). No taxonomic treatment is
available of the varieties nor of the species’ genetic diversity.

DESCRIPTION Spondias purpurea is a small deciduous tree,
3-15m high, with grey and usually smooth bark. A rather
thick and transparent exudate exudes from cuts and bruises.
The imparipinnate leaves are 6—28 cm long and 5-27-foliolate
with a 15-20 cm rachis. The leaflets are usually 3—6 cm long
and 1-2.5cm wide, elliptic to oblanceolate. The axillary
inflorescences are 1-10cm long, few-flowered, usually
produced at older and defoliate nodes. The petals are usually

Table A.16. Chemicai composition of red mombin (Spondis purpurea) per
100 g (Source: Koziol and Macia, 1998).

Range Average
Proximate g )
Moisture " 65.0-87.0 776
Food energy (kcal) i 61-86 74
Protein L 0.1-1.0 0.7
Fat 0.03-0.8 o 0.2
Total carbohydrates 16.0-22.3 191
Fibre ‘ 0.2-0.7 0.5
Minerals (ash) 0.3-1.1 0.7
Minerals mg ’ mg
Calcium 6-25 17
Iron 0.09-1.22 0.72
Phosphorus 32-56 42
Sodium 2-9 6
Potassium 230-270 250
Zinc - 20
Vitamins mg -mg
Ascorbic acid 26-73 49
Thiamine 0.033-0.110 0.084
Riboflavin 0.014-0.080 0.040
Niacin 0.4-1.8 1.0
Carotene ¢ 0.004-0.225 0.119
Pulp composition units
pH : % 3.29
Total soluble solids ] 18
Starch g 2.47
Pectins g 0.22
Fructose g 2.53
Glucose g 2.00
Reducing sugars g 8.08
Sucrose g 5.97-7.21 6.59
Gitric acid mg 30
Malic acid mg 110
Oxalic acid mg 30 .
Tartaric acid mg - . .20

red to purple, 2.5-3.5mm long at anthesis. The fruit is a
drupe, which is oblong to obovoid or subglobose 1.5-4.5 cm
long and 1-3.5 cm wide. When ripe, the fruit is usually red
but sometimes yellowish or orange. The mesocarp is fleshy and
juicy, and the endocarp is 1.5-3.5 cm long.

ECOLOGY AND CLIMATIC REQUIREMENTS - Natural populations
of red mombin in Mexico and Central America are found in
both dry and wet areas, including a wide range of semi-
deciduous forests. It has been cultivated from 0 to 2000 m
elevation with an average annual precipitation varying from
300 to 1800 mm. The tree is able to grow normally on rocky
substrates, slopes or different soil types including those of
little agricultural value due to a wide physiological and
anatomical plasticity (Pimenta-Barrios and Ramirez-
Hernandez, 2003). A mycorrizal symbiosis can be associated
with the root and this favours plant growth by promoting:
phosphorus absorption. ‘
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REPRODUCTIVE BIOLOGY Flowering time varies with climate,
but usually occurs during the dry season when trees are
defoliated or just as the young new leaves emerge. New
vegetative shoots are produced and may constitute the major
part of the potentially flower-bearing ramets. In areas with
more year-round precipitation, flowering may occur nearly all
year round. In dry areas, depending upon the tree’s
phenology, flowering can be controlled by carefully planned
irrigation (Macia and Barfod, 2000). If trees are treated with
12% urea to induce defoliation, flowering is advanced by
3040 days (Almaguer-Vargas et al, 1991). There is no
information on pollination.

FRUIT DEVELOPMENT The fruit develop parthenocarpically and
take about 115 days from anthesis to the start of ripening (De
Melo and Pereira, 2001). The new vegetative shoots and the fruit
mature at the same time. Fruit usually ripen during the dry
season, so that a high number of hours of exposure to full
sunlight produces more sugars and hence better fruit quality.
Fruit harvested at the skin-breaker stage (Plate 11) do not
develop the characteristic full red colour and the fruit after
harvest need to be sorted by colour (Plate 12). The best storage
temperature is about 15°C for a maximum of 10 days. Harvested
fruit held at 25°C ripen in 3-5 days (Manzano, 1998).

Horticulture

PROPAGATION Since the tree only infrequently produces
viable seeds (Juliano, 1932), propagation is by vegetative
cuttings. After the harvest, when the leaves have been shed and
flowering has just started, cuttings 1-2.5 m long are obtained
from the best clones. The cuttings are left in the shade for
about a week and then planted 3-7 m apart, at a depth of
30—40 cm. The soil is irrigated after transplanting to stimulate
rooting. Grafting on other rootstocks such as Spondias pinnata
is possible. In Mexico and Ecuador, pruning is mainly done to
keep the trees short and to facilitate harvesting from the
ground. No fertilization requirements have been reported.

DISEASES, PESTS AND WEEDS No important diseases and
pests have been recorded. Fruit flies may cause serious damage
to ripe fruit. In dry areas just before flowering, the branches
are cleaned to remove epiphytes. In Ecuador orchards have
been fumigated by smoke from fires along the margins of the
orchard, but occasionally chemical insecticides have been
used. Weeding is necessary one or two times a year in dry areas
while three or four times a year in wet regions.

MAIN CULTIVARS AND BREEDING There are two main groups

-of non-commercial varieties: dry-season and wet-season red

mombins. Fruit of the first variety are smaller, albeit sweeter
and slightly less acidic than those of the second variety
(Macia, 1997). The fruit of the first variety are 2.7-3.9 cm
long by 1.9-3 cm wide, compared to the larger fruit of the
second variety, which are 3.1-4.5 cm long by 2.4-3.5 cm wide.
Often cultivars bear the name of the area of origin or fruit
characteristics. Dry-season mombin varieties include
“Tronador’, ‘Crillo’; ‘Nica’, ‘Morado’, and ‘Rojo Acido’, while
the wet-season mombins are ‘Corona’, ‘Petapa’ and ‘Cabeza de
loro’ (Leon and Shaw, 1990). Manuel J. Macia
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Tapirira guianensis wild mombin

Wild mombin, Tapirira guianensis Aublet. (Anacardiaceae),is a
tropical species found from Mexico south to Amazonia, to
Peru and Bolivia and Paraguay. In Brazil, it is found on the



