November, 1985

SYSTEMATIC AND ECOGEOGRAPHIC STUDIES
OF CROP GENEPOOLS: 1. Mangifera L.

S.X. Mukherjee
Calcutta University
Calcutta, 16
India

IBPGR Secretariat
Rome, 1985

Lo}



/1

The Internstional Board for Plant Genetic Resources (IBPGR) is an autonomous
international scientific organization under the aegis of the Consultative Group on
International Agricultural Research (CGIAR). The IBPGR was established by the CGIAR in
1974 and its Executive Secretariat is provided by the Food and Agriculture Organization
of the United Hations. The basic function of the IBPGR is to promote and coordinate an
international network of genetic resources centres to further the collection,
conservation, documentation, evaluation and use of plant germplasm and thereby
contribute to raising the standard of 1living and welfare of people throughout the
world. The Consultative Group mobilizes financial support from its members to meet the
budgetary requirements of the Board.

The designations employed, and the presentation of material in this report, and in maps
which appear herein, do not imply the expression of any opinion whatsoever on the part
of the International Board for Plant Genetic Resources (IBPGR) concernitg the legal
status of any country, territory, city or area or of its authorities, or concerning the
delimitation of its frontiers or boundaries.

The current study heavily relied on information in herbaria, where specimens are
described using cld nomenclature for area and place names. Although it is recognized
that this nomenclature is occasionally out-dated, it has nevertheless been retained in
this report for the benefit of further studies on the herbarium material.

Citation: Mukherjee, S.K. 1985. Systematic and Ecogeographic Studies on Crop
Geneponls: |. Mangifera L. IBPGR, Rome.

Internal IBPGR code: AGPG:IBPGR/85/195

IBPGR Executive Secretariat

Crop Genetic Resources Centre

plant Production and Protection Division

Food and Agriculture Organization of the United Nations
via delle Terme di Caracalla, 00100 Rome, Italy

<§) International Board for Plant Genetic Resources, 1985



Preface

In view of widespread genetic erosion in the world's important crops, the IBPGR
initiated from its creation in 1974 a vigorous genetic resources collecting programme.
The major aim of this programme was to collect and conserve (ex situ) as much of :he
remaining landraces/primitive cultivars of the major crops as possible.

From 1980 onwards, more emphasis has been directed to the collecting of the wild
relatives of crops and the possibilities for complementary in situ conservation were
discussed by a number of the IBPGR's Advisory Committees and Crop Working Groups.

In order to assess the need for and prospects of in situ conservation of wild
species, the IBPGR commissioned a status report from the International Union for the
Conservation of Nature and Natural Resources (IUCN). This was submitted to the Board in
January 1981.

The IBPGR concluded that perennial species (and especially those with recalcitrant
seeds which cannot easily be conserved ex situ) merit increased attention by all
ovganizations concerned with in situ conservation. However, wild species which have
seeds with orthodox storage behaviour should preferably be collected and preserved in
genebanks (ex situ). This position is reflected in IBPGR's action plans and its policy
statement on in situ conservation (see FAO/IBPGR Flant Genetic Res urces Newsletter No.
59).

During its meeting in February 1983, the IBPGR agreed to fund a study on the
geographical distribution of species related to the cultivated mango and hence devise a
plan-of-action for the collection and conservation (in situ and ex situ) of these
species. The present report by Professor S.K. Mukherjee summarizes the study.

On the basis of preliminary results, in 1984 the IBPGR contracted IUCN to carry out
the field component of this project with the following objectives: (i) to undertake
field surveys of wild Mangifera populations in nreas of highest diversity (Kalimantan,
Sabah and Sarawak); (ii) to provide an assessmeni of genetic erosion within populations
and indications of possible sites for maintaining remaining diversity in situ; and (iii)
to use the ecogeographical survey of wild Mangifera as a model for the in situ
conservation efforts of the wild relatives of other crops.

Prof. Mukherjee examined the Mangifera specimens in the following herbaria: (i)
Rijksherbarium, Leiden, Netherlands; (ii) Herbarium of Royal Botanic Gardens, Kew, UK;
(iii) Herbarium, British Museum, UK; (iv) Herbarium Museum of Paris, France; and (v)

Herbarium, Jardin Botanique, Geneva, Switzerland. He also visited IUCN/WWF (World
Wildlife Fund), Gland, Switzerland; IUCN's Conservation Monitoring Centre, Kew, UK and
Unesco, Man and Biosphere Programme, Paris, France. During these visits detailed

discussions were held on relevant conservation programmes.

Careful study of label data in addition to unpublished field notes on the herbarium
specimens has provided extremely useful information, on the basis of which particular
genotypes may be collected and utilized for research in mango improvement, as enumerated
below. Details of each collection can be obtained from Appendix I.

(1) M. caesia, No. 21. East Borneo, Karangan reserve, coll. Kesterm. "Pulp white,
sweet, fragrant, almost fibre-less". It may be a good source for direct
improvement through selection.



(2)

(3)

(4

(5)

(6

(N
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M. decandra, No. 3. Sumatra, pPakambarw, Soepadmo SO. Growing in "fresh water
swamp". It may be a good rootstock for waterlogged conditions.

M. gedebe, No. 6. C.E. Borneo, W. Koetai, Endert 1726. *Inundated bank of
Okong river”. It may be a good rootstock for waterlogged conditions.

M. indica, No. 107. Indochina, Saigon, Pierre 1680. var. mekongensis
flowers and mature fruits at the same time. It may fruit twice in a year, and
could be a good parent for crossing.

H. inocarpoides, No. 3. Papua, Morehead, Henry and Foremun NGF 49345
“Common on inner side of river Levee, at edge of seasonal swamp". It may be a
rootstock for waterlogged conditions.

M. pajang, (i) No. 1. Sarawak, Kapit district, M. Jacobs 5217. "The fruit is
much wanted. All such trees in the forest have their owners"; (ii) WNo. 6.
East Borneo, W. Koetai, Kosterm. 12534. “Fruit 15 cm diam.; peeled like a

banara”. It may lead to good varieties of M. pajang by seedling selection.

M. simiiis, No. 5. Borneo, Loa Djanan, Kosterm. 6594. "When fruits cut into

two, seeds come out”. It may be a good parent for breeding freestone mangoes.
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1. SPECIES OF MANGIFERA

The monograph of Mukberji (1949) listed 41 Mangifera species. Ding Hou (1978)
reduced 14 of the species listed by Mukherji to synonymy and added 4 more in the
Malesian region. Tardieu (1962) added another 4 species for the Indochina region and in
“hina, Ling (1983) added a new species. Kochummnen (1983) reduced 1 more species to
“ynonymy (M. longipes Griff. as part of M. indica L.) but since acceptance of this would
extend the distribution range of M. indica with doubtful phytogeographic validity, M.
longipes is listec separately below. Kochummen created 2 new species in the Malayan
region. Based on the taxonomic treatments provided above, the current study recognizes
39 species. These are listed in Takhle 1 together with their synonyms.

Of the 39 species listed in Table 1, herbarium specimens show the following to be
of very restricted and local distribution: M. andamanica (2 sheets), M. cochinchinensis
(7 sheets), M. dongnaiensis (4 sheets), M. flava (6 sheets). M. gracilipes (1 sheet only
of the type), M. hiemalis (?), M. inocarpoides (4 sheets), M. khasiana (1 sheet only of
the type), M. magnifica (14 sheets), M. minutifolia (1 sheet only of the type), M.
monandra (16 sheets), M. pentandra (10 sheets), M. veba (2 sheels), M. siamensis (6
shzets), M. superba (2 sheets), M. timorensis (13 sheets), M. whitmorei (1 sheet only of
the type), M. zeylanica (15 sheets). The author considers M. gracilipes, M. khasiana,
M. minutifolia and M. whitmorei to be of doubtful validity.

There has been no revision at the generic level since the monographs of Mukherji.
Hence the validity of the 39 species listed below cannot at present be critically
assessed. It is also pertinent to recall the words of Hooker (1876): "the genus is a
difficult one and the Malayan species want careful revision with many specimens."

1.1 Diagnostic characters

The range of variation in morphological characters of the species is complicated by
intergrading due to, cross fertilization in nature with resultant heterozygosity
(Mukherjee, 1950, 19Y51).

The morphological characters for delimitation of species in order of importance for
taxonomic identification are:

(1) Nature of disc - swollen, lobed (Section I, 32 species) or narrow, often
reduced to the form of a stalk to the ovary (Section 11, 7 species)
(2) Number of floral parts - pentamerous (28 species), or tetramerous (9

species) or both tetra- and pentamerous flowers in the same inflorescence
(2 species)

(3) Number of stamens and their fertility: 10-12 with 5-6 fertile (2 species),
or 5 all fertile (3 species), or 5 with 3 fertile (1 species), or 5 or 4 of
which only 1 fertile (33 species)

(4) Nature of ridges on petals (vide Figs. 1-26; Mukherji, 1949)
(5) Nature of inflorescence branching and pulescence

(6) Shape. size, texture and venatinn of leaves

(7) Fruit size and shape

It can be noted that plants with swollen disc, pentamerous ftlowers and 5 stamens of
which 1 is fertile form the largest group (23 species to which M. indica belongs); the
next largest group has tetramerous flowers and 1 fertile stamen, in which 10 species are
included.

1.2 Problems in identification

Due to the intergrading morphological characters and the morphology of the flowers
that provide the distinguishing characters for species identification, it is difficult
to identify correctly plants in the field. Initially, spotting of plants belonging to
Mangifera in the forests has t» be made from tree habit, foliage, bark and fruit
characters. With the help of fruits and vernacular names, some identity of the plants
can be established, but realistically these should be marked for future verification.
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Subsequently one must collect flowering materials as herbarium specimens and flowers in
spirit for microscopic examination and correct identification. Appendices I and II
provide information about flowering and fruiting time and vernacular names of each

species.
Table |. Species of Mangifera
Mangifera species Synonyms

I M. altissima Blanco M. merritli Mukherji, M. mucronulata Bi., M. rumphii Pierre

2 M. andamanica King

3 M. caesiu Jack. M. kemanga Bi., M. polycarpa Griff., M. verticillata C.B.
Robinson

4 M. caloneurs Kurz

5 M. camptosperma Pler:e

6 M. cochinchinensis Engl.

7 M. decandra Ding Hou

8 M. dongnaiensis Pierre

9 M. duperreana Pivrre

10 M. flava Eviard

t1 M. foetida Lour. M. horsfieldii Mig., M. leschenaultil March.,
M. sphaeroidea BI.

12 M. gedabe Migq.

I3 M. gracilipes Hook. f.

14 M. griffithii Hook. f. M. beccarii Ridl., M. microphylia Griff ex Hook. f.,
M. sclerophylia Hook. f.

I5 M. havilandii Ridl.

16 M. hiemalis Ling

17 M. indica L.

18 M. inocarpoides Marr. & Perry.

19 M. khasiana Pierre

20 M. lagenifera Griff.

21 M. longipes Griff. M. glabrescens Mukherji., M. indica var. compressa Bi.,
M. parich Mig., M. sumatrana Miq.,

22 M. macrocarpa Bl. M. fragrans Maingay

23 M. magnifica Kochummen

24 M. minor Bi.

25 M. minutifolia Evrard

26 M. monandra Merr. M. philippinensis Mukherji

27 M. odorata Griff. M. foetida var. borbom BI., M. foetids var. kawini Bl.,
M. foetida var. moilis Bl., M. oblongifolia Hook. f.

28 #. pajang Kosterm.

29 M. parvifolia Boerl. & Koord.

30 M. pentandra Hook. f. M. lanceolats Ridl.

31 M. quadrifida Jack. M. langong Mig., M. longipstiolata King,
M. maingayi Hook.f., M. rigida Bl., M. spathulaefolia Bi.

32 M. reba Pierre

33 M. sismensis Warb. ex Craib

34 M. similis Bl. M. torquenda Kosterm.

35 M. superba Hook. f.

36 M. sylvatica Roxb.

37 M. timorensis Bi. M. glauca (non Bl.) Span.

38 M whitmorei Kochummen

39 M. zeylanica Hook. f.
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2. SURVEY OF HERBARIUM SPECIMENS AND SPECIES DISTRIBUTION

Sheets were examined for information on location, frequency of distribution,
flowering and fruiting times, vernacular names and uses. A list of sheets examined are
summarized in Appendix I. Of the 39 species listed above no specimens of M. hiemalis,
M. magnifica or M. whitmorei were available in the herbaria visited (K, BM, G, L, P),.

Appendix II summarizes the information on distribution, ecology, vernacular names,
flowering and fruiting times, uses and notes providing the author's view on threat
(using the categories of IUCN).

The number of species occurring in several areas within the natural range of
distribution is shown in Fig. 1. It will be seen that the largest concentration of
species (19) is in the Malay peninsula, followed by Sumatra and Java (17), followed by
Borneo and Indochina (10 each), and Thailand (9). Figs. 2 and 3 plot the distribution
of species according to sections of the genus (Section I, Mangifera and Section II,

Limus).

The distribution of individual species based on data from actual specimens, is
shown in Appendix III (individual species maps). This Appendix covers only 36 species,
since materials of 3 species were not available in the herbaria visited.

A consolidated statement of distribution is given in Table 2.

J

I I I I I I
90 110 120 130 140 150

Fig. |. Geographical distribution of the cpecies of Mangifera (After Mukherji, 1949)

Legend: Number of speciec within countries/islands

India 3 Sumatra n
Sri Lanka 2 Java 9
Andaman i<lands 3 Kalimantan, Sabah, Sarawak 10
Burma 6 Bali 2
Thailand 9 Philippinec 8
Indochina 10 Celebes 4
Peninsular Malaysia 19 Moluccas 5
China } Timor 2

Irian Jaya, Papua New Guinea 2
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19. M. pentandra 27. M
20. M. rigida 28. M
21. M. similis 29. M
22. M. gedebe 30. M
23. M. havilandii M
24. M. beccarii 32. &
25. M. spathulaeiolia 33. M
26. M. rumphii 34, M
*  Not included in map
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timorensis
altissima
monandra
morcilli
minor
indica*
zeylanica*
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Fig. 3. Species distribution - Section 1l. Limus (After Mukherji, 1949)

Legend: I. M. feetida 5. M. superbs
2. M. odorata 6. M. lagenifera
3. M. kemanga 7. M. macrocarpa
4. M. caesia




Table 2. Distribution of Mangifera species

India Sri

Bangladesh Burma

Species Lanka

Thailand Indochina

China

Perinsular Sabah
Malaysia Sarawak
Brunei

Kalimantan Sumatra Celebes Irian Jaya Philippines

Java
Bali

Papua New
Guinea
Lesser
Sunda lIsl.

altissima
andamanica *

caesia
caloneura
camptosperma
cochinchinensis
decandra
dongnaiensis
duperreana
flava

foetida

gedebe
gracilipes
griffithii
havilandii
hiemalis

indica +
inocarpoides
khasiana *
lageni fera
longipes
macrocarpa
magnifica

minor

TIZTITITITITITIZIZIZ

.
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Pt e - e T A T

mincti‘olia
monandra
odorata
pajang
parvifolia
pentandra

quadrifida
reba

siamensis

similis

superba

sylvatica +
timorensis

whitmorei

Zeylanica

ZTIZTITITITIZTITIZITITIRITIRIZIZIZI
Pt it e e e i T T SRR

IZIZITIR 1=\

-+ o+ o+
+

]

Total number
of species 4

3 2 4

»

indicates restricted local distribution
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3. GENETIC EROSION

The wild Mangifera species occur mostly in primary tropical forests, largely as
scattered individuals. Some are comparstively rare, as can be seen from the very
limited collections in herbaria (Appendix I).

It is pertinent to recall a warning given 10 years ago by Frankel (1975) concerning
Southeast Asia: "It has become obvious that the emergency situation extends even to
many of the wild relatives of domesticated fruit species. Indeed, in <ome forest
reserves they are singled out for destruction as unproductive weeds. Moreover, the
dastruction of native forests goes ahead at such speed in many parts of the region that
the future existence of many of the wild species is in Jjeopardy".

Data from Sastrapradja (1975) showed extensive genetic erosion among the cultivated
mango (M. indica) in all countries of Southeast Asia, and moderate erosion in cultivated
M. caesia, M. foetida and M. odorata. There was some erosion in wild M. caesia, M.
foetida, M. longipes and M. similis.

An analysis of the current state of information on individual species and their
countries of occurrence has enabled the author to propose a preliminary categorization
following the guidelines provided for the IUCN Red Data Book Categories (Threatened
Plants Committee of IUCN) and this is summarized in Table 3. These preliminary
assessments below need to be ascertained by field surveys.

Table 3. Status of threat to Mangifera species

Category Mangifera species

l. Endangered (E) * cochinchinensis

flava
lageni fera
pentandra

reba

superba

IX IR 1T 1T

i, Vulnerable (V) duperreans

inocarpoides
monandra
timorensic

zeylanica

* *x *kx %k
h

T X

1. Rare (R) #* andamanica

camptosperma
- gedebe

1Tz

V. Insufficiently known (K) caloneura
dongnaiensis
gracilipes
griffithii
havi landi i
khasiana
minutifolia
pajang
parvifolia
siamensis

. similis

*
FIxITIT X

b x4 = ITIXIT X

* The species marked with an asterisk are of very local occurrence (andemic). Tha above listing does not
include M. hiemalis, M. magnifica and M. whitmorei, since no data from herbaria were avajilable. These 3

species shou!d also be considered as endemic.
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Table 3. Status of threat to Mangifera species (Con;inued)

Category Mangifera species

v. Not threatened (nt) altissima

caesia
decandra
foetida
indica

. longipes

. macrocarpa
minor
odorata
quadrifida
. sylvatica

ITIRITITTITITITIRIXIR

It is significant to note that the 4 important cultivated species, M. indica, M.
caesia, M. foetida and M. odorata do not appear to be threatened. However, untapped
parts of the mango genepool are certainly threatened.

4, THE USEFUL SPECIES OF MANGIFERA

The useful species of Mangifera fall mainly under 2 categories:

(1) Those species, the fruits of which are directly consumed by man;

(ii) Those species with close phylogenetic affinity to the main cultivated
species, which can have a reasonable chance for utilization in improvement
of the crop. The discovery of genotypes with resistance to mango

malformation, anthracnose, powdery mildew, gall midge, etc. is becoming an
urgent necessity.

4.1 Species with edible fruits

Field notes on herbarium specimens and literature references indicate 13 species as
important and sometimes cultivated for their edible fruits, in addition to the common
mango, M. indica (Mukherjee, 1953a); see Table 4.

Tabte 4. Mangifera speciec with edible fruits

M. altissima M. longipes
M. caesia M. macrocarpa
M. cochinchinensis M. odorata

M. foetida M. pajang

M. griffithii M. pentandra
M. indica M. sylvatica
M. lagenifera M. zeylanica

Among the above species, widespread use is made of M. caesia, M. foetida and M.
odorata. There are a number of variations within these species, and M. odorata is
reported to have the best fruits among them. During field surveys, villages should be
explored for the presence of important variants.

M. altissima has fruits 5-8 cm long with flesh almost free of fibres and used in
the Philippines for pickling. M. caesia has fruits 18-19 cm long with thiek flesh
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traversed by coarse fibres. The flesh is juicy and acidie, but in 1 race it is sweeter
than in others. It has a strong odour. M. cochinchinensis has fruits 3 cm long with
thin slimy flesh having fine aroma. M. foetida has fruits 8-10 em long with flesh 2 cm
thick, and is traversed by many fibres. The fruit is much eaten by the Malays because
the flesh is sweet when ripe, although the flavour is disagreeable. M. lagenifera has
fruits 10-12 cm long, with cream coioured flesh 2 cm thick but it is not much liked. M.
macrocarpa has bip oblong globose fruits, with yellow bittersweet flesl,, and is not much
relished. M. odorata also has 10 cm long fruits with a distinctive flavour when ripe.
The flesh is sweet but traversed by coarse fibres. After M. indica the fruits of this
species are most appreciated by the people of Southeast Asia. M. pajang has 15-17 cm
long fruits with thick rind, which can be peeled off like banana. The pulp is yellowish
white, sweet and acid. M. pentandra has spherical fruits of good flavour. M. zeylanica
has fruits 6 cm long, approximately ihe same size and chape as that of M. indica.

4.2 Species closely related to the major cultivated species

Attention needs to be given to those Mangifera species which are closely related to
the major cultivated species and which are likely to be of use in improvement programmes

through direct selection, as parents in nybricization or as rootstocks. The most
important cullivated species is M. indica, and other important cultivated species can be
considered part of the M. odorata - caesia complex. A list of closely related species

to these major cultivated species is provided in Table 5.

Table 5. Mangifera species closely related to the major cultivated species.

M. indica complex M. odorata - caesia comptex
M. andamanica M. caesia

M. caloneura M. caesia var. kemanga

M. camptosperma M. foetida

M. indica M. lagenifera

M. longipes M. macrocarpa

M. minor M. odorata

M. simensis M. pajang

M. sylvatica M. superba

M. zeylanica

5. CONSERVATION OF GENETIC RESOURCES

Four groups of species should receive priority consideration for conservation:

(1) Endemic species; 18 (see Table 3)

(2) Endangered, Vulnerable and Rare swuecies; 14 (see Table 3)

(3) Economically important species; 4 (see Table 4)

(4) Species closely related to M. indica and the M. odorata - caesia complex;

17 (see Table 5)

5.1 In situ conservation

The species of Mangifera occur mainly in the biome types of tropical huaid rorests,
subtropical rainforests/woodlands, and tropical dry forests/woodland of the Indo-Malayan
biogeographic realm (Udvardy, 1975). Hence preservation of main forest +types in
countries of the Indo-Malayan realm is necessary for effective in situ conservation.
This is being accomplished through the establishment and maintenance of biosphere
reserves, national parks and protected areas, nature conservation raserves, wildlife
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sanctuaries, etc. The IUCN plans to make an inventory of plant genetic resources and
from this develop guidelines for conservation, which would be carried out by the
Conservation Mcnitoring Centre -(CMC) of IUCN in collaboration with Unesco, which
establishes the biosphere reserves.

Table 6 shows the nunbers and types of reserves in the region of interest for
Mangifera (from IUCN data, 1982). A break-down of the location of these reserves in the
different regions of Indonesia, Malaysia and Singapore, where the majority of the
Mangifera species are reported to occur, is shown in Tables 7 and 8.

Table 6. Number of protected areas, biosphere reserves, etc.,
in countries of the Indomalayan Realm

Cateqory | Category 11 Category IV Cateqory VI Category X
Scientitfic/ National/ Nature Resource Biosphere
Nature Provincial Conservation Reserves Reserves
Country Reserves Parks Reserves/
Wild Life

Sanctuaries

Bang|ladesh - - 3 - -
Bhutan | - - - -
Burma - - - 5 -
India | 21 184 - -
Indonesia 43 10 27 - 6
Kampuchea - { - - -
Malaysia | 12 5 - -
Papua New Guinea - 4 | - -
Philippines 1 7 - - |
Singapore | i - -

Sri Lanka 4 5 24 - 2
Thailand 24 33 - - 3

Table 7. Number of protected arens, biosphere reserves, etc., in Indonesia

Category | Category || Category 1V Category IX
Irian Jaya 3 - 2 -
Java 9 b 7 1
Kal imantan 13 - 3 |
Lesser Sunda !slands 4 1 5 |
Moluccas 2 - -
Sulawes| 5 3 4 |
Sumatra 7 1 6 2
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Table 8. Number of protected areas, blosphere reserves, etc., in Malaysia and Singapore

Category | Category |1 Category IV
Peninsular Malaysia | ! 4
Sabah - 6 -
Sarawak - 5 |
Singapore 1 | -

Detailed maps for each country and lists of plants in the protected areas are not
yet available. The CMC (IUCN) at Kew is working on the preparation of maps, which are
expected to be available shortly. For several biosphere reserves, Unesco has sollicited
and received information on geographical location, altitude, area, vegetation, etc. The
vegetation section of these sheets is brief and does not provide a complete inventory of
species occurring in the reserves. It does not indicate the presence of Mangifera in
any of them. However, a review of the data suggests the possibility of occurrence of
Mangifera in the following: Tanjung Puting Nature Park, Lindu National Park, Komodo
National Park, Gunung Leuser National Park, and Siberut Nature Reserve in Indonesia;
Sinharaja Forest Biosphere Reserve, Sri Lanka; Sakae Rat Environmental Research Station,
and Mae Sa-Kog Ma Reserve in Thailand.

In the latter half of 1984, the IBPGR Secretariat requested information on the
occurrence of Mangifera species in the reserves in various countries and responses are
quoted below by country.

(a) indonesia

Respcnse from Dr. Soedarsono Riswan, Head, Herbarium Bogoriense, Lembaga Biologi
Nasional, Bogor:

Based upon our herbarium collections in Bogor, there are 10 species which are found
in the Indonesian nature reserves (see Table 9). A location map of the reserves in

Indonesia in which these species can be found, is provided in Fig. 4.

Six other species found outside the nature reserves are: M. decandra (Sumatra,
Kalimantan), M. inocarpoides (Irian Jaya), M. lagenifera (Sumatra), M. macrocarpa
(Sumatra, Java, Kalimantan), M. parvifolia (Sumatra) and M. timorensis (Nusa Tenggara
Timor).

Table 9. The occurrence of Mangifera species in reserves in Indonesia

Mangifera species Location

M. altissima Gunung Takoko Nature Reserve, North Celebes; Manusela National
Park, Ceram, Central Moluccas

M. caesia Dungus Iwul Nature Reserve, West Java; Kersik Luwai Nature
Reserve and Kutai National Park, East Kalimantan

M. foetida Manusela National Park, Ceram, Central Moluccas

M. gedebe Rawa Danau, Nature Reserve, West Java; Kersik Luwai Nature
Reserve and Kutai Nutional Park, East Kalimantan

M. havilandii Kersik Luwai Nature Reserve and Kutai National Park, East
Kal imantan
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Table 9. The occurrence of Mangifera species in reserves in Indonesia (Continued)

Mangifera species Location
M. longipes Peucany Island, Ujung Kulon Nature Reserve, West Java;

Pangandaran Nature Reserve, West Java Saobi Island; Nature
Reserve, East Java

M. minor Bawean Island Nature Reserve, East Java; Napobalano Nature
Reserve, Buton Island, Southeast Celebes; Rumphius Nature
Reserve, Ambon Island

M. pajan Kersik Kuwai MNature Reserve and Kutai National Park, East
Kal imantan

M. quadrifida Gunung Leuser National Park, Aceh

M. similis Kersik Luwai MNature Reserve and Kutai National Park, East
Kalimantan

(b) Malaysia

Response from Dr. F.S.P. Ng, Assistant Director, Forest Research Institute, Kepong:
Based on the latest revision of the Tree Flora of Malaya, Vol. 4 (in manuscript) by

K.M. Kochummen, 15 Mangifera species are described as occurring in Malaysia (see Table
10).

Table 10. Distribution and status of Mangifera species in Malaysia

Mangifera species Distribution and status

M. caesia Most parts of Malay Peninsula; wild and cultivated

M. foetida Most parts of Malay Peninsula, Borneo; wild and cultivated

M. gracilipes Most parts of Malay Peninsuia; endemic to Malay Peninsula; wild
M. griffithii Most parts of Malay Peninsula, Dorneo; wild and cultivated

M. indica Most parts of Malay Peninsula, Borneo, wild and cultivated

M. lagenifera Most parts of Malay Peninsula; wild and cultivated

M. macrocarpa Most parts of Malay Peninsula; wild

M. magnifica Most parts of Malay Peninsula; endemic to Malay Peninsula, wild
M. odorata Most parts of Mezlay Peninsula, Borneo; cultivated; origin unknown
M. pentandra Most parts of Malay Peninsula, Borneo; cultivated

M. quadrifida Most parts of Malay Peninsula, Borneo; wild and cultivated

M. superba Most parts of Malay Peninsula; endemic to Malay Peninsula; wild and cultivated
M. whitmorei Upper Perak in Matay Peninsula; endemic and rare; wild

Mangifera sp. A Most parts Malay Peninsula; endemic to Malay Peninsula; wild
Mangifera sp. B Mountains in Matay Peninsula; endemic to Malay Peninsula; wild
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The distvribution notes are based on herbarium records, which go back about 100
years. It is impossible with present resources to carry out an inventory to determine
if the species still exist where they were said to exist. We also do not have
comprehensive inventories of what is in national parks and other reserves.

Response from Dr. K.M. Kochummen, Forest Biology Section, Forest Research Institute,
Kepong:

We have a numbt.r of virgin jungle reserves and other nature reserves in Malaysia,
but the presence of Mangifera species in these reserves has not been recorded. However,
the Forest Research Institute has a research station at Pasoh Forest Reserve, Negeri,
Sembilan, and in a sample plot of 10 ha the fcllowing Mangifera species are present: M.
caesia (9 trees), M. foetida (4 trees), M. gracilipes (1 tree), M. griffithii (7 trees),
M. indica (6 trees), M. quadrifida (15 trees) and M. superba (1 tree). The sample plots
are in lowland forest at about 100 m altitude.

(c) Papua New Guinea

Response from Dr. G. Leach, Biology Department, University of Papua New Guinea
(UPNG), Port Moresby:

Our UPNG herbarium records show no positive records of Mangifera spp. for the
national parks or reserves that I know of. However, it would be almost certain that M.

minor is in the Varirata National Park. M. inocarpoides and M. minor are also likely to
be in the Tonda Wildlife Reserve. In addition to these 2 species, I believe we have

only M. altissima and M. indica in Papua New Guinea.

(d) Philippines

Response from Dr. R.C. Acufa, Chief, Division Agricultural Meteorology, Philippine
Atmospheric, Geophysical and Astronomical Services Administration, Quezon City:

M. monandra (vernacular name: malapaho) can be found in the Biosphere Reserve in
Puerta Galera town, Mindoro province.

(e) Singapore

Response from Mrs. S.Y. Ng for Commissioner, Parks and Recreation Department,
Botanic Cardens, Singapore:

The Mangifera species to be found in Singapore are listed (in Table 11), topether
with their location.

Table Il. Location of Mangifera species in Singapore

Mangifera species Location

M. foetida Bukit Timah Nature Reserve

M. griffithii Bukit Timah Nature Reserve

M. Indica Bukit Timah Nature Reserve; Botanic Gardens,
Singapore

M. macrocarpa Bukit Timah Nature Reserve

M. odorata MacRitchie Catchment Area

M. quadrifida MacRitchie Catchment Area
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(f) Sri Lanka

Response from Dr. B.A. Abeywickrema, Department of Botany, University of Colombo,
Colombo:

We have in Sri Lanka 1 indigenous species of Mangifera, i.e. M. zeylanica. This
species is present in: (i) Sinharaja Forest Biosphere Reserve, (ii) Hurulu Biosphere
Reserve, as well as in several other smaller reserves maintained by the Forest
Department. M. indica is found in Sri Lanka only under cultivation.

(g) Thailand

Response from Dr. T. Smitinand, The Forest Hertarium, Royal Forest Department,
Bangkok:

A detailed listing is provided of those wild Mangifera species which occur in

biosphere reserves and ocher protected areas in Thailand and this is reproduced in Table
12.

Table 12. The occurrence of Mangifera species in reserves in Thailand

Manqifera cpeciec Location Vegetation
M. caesia Phatthalung, Khao Pu Ta National Park Tropical rain forest
Trang, Khao Chong Wildlife Sanctuary Tropicai rain forast
Nakhon Si Thanmarat, Yong Fails National
Park; Khao Luang Nationa! Park Tropical rain forest
Ranong, Khlong Nakha Wild !ife Sanctuary Tropical rain forest
M. caloneura Nakhon Ratchasima; Sakae Rat Biosphere
Reserve; Khao Yai Nationa! Park Semi-evergreen forest
Prachuap Khiri Khan; Huai Yang Nature Reserve Semi-evergreen forast
Ratchaburi, Tham Chom Phon Arboretum Semi-evargreen forest
M. camptosperma Saraburi, Sam Lan National Park Semi-avergreen forest
Rayong, Ban Phe Arboretum Semi -evergreen forest
M. cochinchinensis Trang, Khac Chong Wildliife Sanctuary Tropical rain forest
M. duperreana Chiang Mai, Doi Inthanon National Park Semi-evergreen forest
Chanthaburi, Khao Sabap National Park Semi-evergrean forest
M. flava Surat Thani, Khao Sok National Park Tropical rain forest
Yale, Than To Arboretum Tropical rain forest
M. foetida Ranong, Khlong Nakha Witdiife Sanctuary Tropical rain forest
Phangnga, Khao Phanom Bencha National Park Tropical rain forest
M. gracilipes Trang, Khao Chong Wildlife Sanctuary Tropical rain forest
M. lagenifera Satun, Thale Ban National Park Tropical rain forest
M. pentandra Nakhon Nayok, Khao Yai National Park Semi -evergreen forest
M. quadrifida Satun, Yhale Ban National Park Tropical rain forest
M. sylvatica Loei, Phu Kradueng National Park Semi-evergreen forest
J

Further information is required especially from Burma, Tndochina, and the
Philippines. 1/ 1t appears from the present communications that 27 Mangifera species
occur in nature reserves. This information requires on-site verification by field
surveys. Estimates determining the ranse of genetic variability within each species
should also be made.

1/ Details on Mangifera species in the Philippines are provided by Bondad (1982); but
his paper does not contain information on in situ conservation of these species.
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At the instigation of the IBPGR the WWF/IUCN has initiated a full surveying project
of Mangifera species in Kalimantan, Indonesia with modest financial assistance from the
IBPGR. The project will be extended to include Sabah and Sarawak, and is likely to
comprehend Peninsular Malaysia and Thailand. A comparison of the locations of
occurrence of the species during these surveys with those noted from herbaria
collections will enable effective planning for in situ conservation.

5.2 ExX situ conservation

Ex situ conservation by collection of variability from the wild provides materials
for use in research for crop improvement. So far the improvement of mango has depended
on the use of genetic variability in 1 species, M. indica. It ic timely now that other
species are collected, maintained and assessed for developing resistances to diseases
and pests in M. indica cultivars and for improvement in quality of M. odorata, M.
foetida, M. caesia and M. pajang. It is also necessary to develop wider adaptability in
the superior cultivars of M. indica, possibly through use as rootstocks of different

species of Manpifera.

National genetic resources programmes in the Philippines, Thailand, Malaysia and
Indonesia have already initiated some work on the collection of mango germplasm with
IBPGR funding, but this has largely been restricted to cultivated M. indica.

Data held by IBPGR show that, out of 39 Mangifera species 14 are presently
available as plants growing in Botanical Gardens or Fruit Research Institutes. However,
the range of variability within these samples is low, since they are often represented
by 1 or 2 plants only.

6. FURTHER ACTION

(a) The conservation of genetic variability will best be achieved through the
protection of natural habitats of the species in the forests. It can be
done by preserving the hatitats as biosphere reserves, nature reserves,
protected areas, national parks, ete., and these should be inspected by
IUCN/WWF and Unesco.

(b) A list of Mangifera species occurring in the existing protected areas needs
to be prepared by IUCN/CMC so as to verify whether the species are present
in these reserves. The range of variability within the species must also
be determined and the information available be recorded in the data base.

(c) 1f some species are outside the protected areas, and such localities are
not to be brought under protection, material should be ccllected for ex
situ conservation.

(d) The real siluation will have to ©be ascertained by actual field survey
supj orted by periedic inspections in the future. There are several points
tn be considered for survey work which are suggested here:

(1) What areas to he surveyed. From the number of species occurring in
different countries, as listed in this report, it appears that
Peninsular Malaysia, Sumatra, Sabah, =Rfarawak, Kalimantan, Thailand
and Indochina are important. (Dr. O. Hammann, Plants officer, IUCH,
has organized a field survey in Kalimantan, Borneo with funding from
the IBPGR which will be completed in December 1985, Subsequently
IUCN intends to undertake sucveys in Sabah and Sarawak).  When
considering the concentration of species in different countries,
surveys in Peninsular Malaysia and Sumatra should be given priority
over Sabah and Sarawak.

(i1) piring surveys, materials (as seeds and budsticks) should also be
collected for e¢ 3itu conservation.
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A concerted sampling strategy should be devised for ex situ samples to meet
urgent needs for use in research for improvement of the crop through

breeding or as rootstocks. So far, only the genetic variability ipr M.
indica has been utilized. <tources of resistance to mango malformat..on,
anthracnose, powdery mildew, gall midge are wurgently needed. The

collection of the material can be made in 2 ways: (1) through collection

of shoots, which have to be transported in polythene bags and grafted in

the nursery (preferably within 7 days), on M. indica seedling rootstocks,

or (2) through seeds from which seedlings can be raised in the nursery.

The method »f grafting used may be veneer grafting, cleft grafting or side

prafting depending on the experience of the local horticulturists. There

are 3 facters which need clarification through discussion with the

scientists involved

(1) How long scion shoots can be kept in transit before grafting;

(ii) What is the success in grafting M. indica (mango) rootstocks with
other species of Mangifera; and

(1ii) What is the graft compatibility between different sper.es,

It should also be noted that mango seeds lose viability within 7-10 days if
removed from the fruits. A number of local nurseries should be established
ideally with the help of local forest or horticulture departments.

Very close cooperation of the local forest departmerts will be necessary to
ensure location of the plants in the forests and their collection. As most
of the species have 30-40 m tall trees, collection of the shoots or seeds

may require felling of trees. Hence there must be agreement with the
authorities of different countries, before collection is started. The
trees should be numbered and mapped during collection, so that one can go
back to the ptlant, if required. Voucher specimens of each collection

(preferably with flowers) should be preserved in a herbarium for correct
identification.
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APPENDIX I

Label data from collections of Mangifera species maintained in various herbaria

The specimens in the following herbaria: Rijksherbarium, Leiden, Netherlands;
Herbarium of Royal Botanic Gardens, Kew, UK; Herbarium, British Museum, UK; Herbarium
Museum of Paris, France; and Herbarium, Jardin Botanique, Geneva, Switzerland, are
listed below. The collections at Leiden (L) have been fully listed, after which the
additional collections at Kew (K), British Museum (BM), Paris (P) and Geneva (G) have
been provided. Type specimens are prefixed by T.

1. Mangifera altissima Blanco; Mukherji, Lloydia (1949) 12 p. 106; Ding Hou, Flora
Malesiana (1978) 8 p. 430. Syns.: M. rumphii Pierre; Mukherji, Lloydia (1949) 12
p. 107; M. merrilli Mukherji; Mukherji, Lloydia (1949) 12 p. 107. Ding Hou
included M. merrilli and M. rumphii in M. altissima

Collections at Leiden

T 1. M. mucronulata Bl. Type, New Guinea, Zippelius specimen

2. M. altissima, Banda (only leaves)

3. M. altissima No. bb 25944, 31.8.1939; Molucca, east Ceram, Kiandarat (40 m)
(only leaves)

4, M. altissima, No. bb 28897, 17.8.1939; Molucca, Soela Island (Sanana),
Kabauw (only leaves)

5. M. altissima, Boschproefel No. II/453, 12.12.1930, Celebes, Malili, Kawala
(flowering)

6. M. altissima, Boschproefel No. II/455, 13.12.1930, Celebes, Malili,

Ehawatta (flowering)

x 7, M. altissima, H.C. Conklin 193233; Philippines, Mindoro, Mt. Yazaw (SE),
S.E. Mitiyagan (330 m); 28.12.1953, flower white; fruit small mango like
* 8. M. altissima, Sandbateo No. 897,363 - 612, Dec. 8 (flowering)
9. M. altissima, H.C. Conklin 18954, 30.9.1953; Philippines, Mindoro, Mt.
Yagaw (South slope), 400 m common name Pahu
10. M. altissima, C.B. Robinson 6186, 11-14.8.1908, Philippines, Limay, Bataan
Prov., Luzon
11. New Guinea, Kosterm. 2700 (f1.)
* 12. New Guinea, Kosterm. 2718 (fl.), 9.10.1948 Sub. dist. Manokwari, Vogelkop,
between Ransiki and Warnapi, coastal plain forest
13. New Guinea, Teporrah, Rijklof to Goensbaai Primary forest; G.g. Stefels BW
5109, 11.11.1956 (only leaves); local name "Wa Wa" (Karas-taal) (Manpifera
mucronulata)
14, West New Guinea, 65 km west of Manokwari, Primary forest (5-20 m); Kosterm.
BW 4464, 27.11.1957; “Scarce", local name "Waromet™ (Amberbaken language),
flowering o
* 15 West NW_MNew Guinea, Kebar Valley, Anisandan, Primary forest on sandy clay
(470 m); FAW Schram BW 7848, 30.10.1958 (fl.), "Rather common", local name
Binap (Kebar language). M. mucronulata Contact Forestry Divn., Manokwari,
Neth. New Guinea for collection
16. New Guinea, Adi Island, Fak Fak Divn. Primary forest; C. Th. Wanggin BW
10149, 24.3.1961. Rather scarce. Local name Karmesan (Biak language). M.
mucronulata
17. N. West New Guinea, Wariki, 50 km west of Manokwari, Primary forest,
Kosterm. 6984, 7.8.1958 (leaves), scarce, Vern. Wommie (Manikiong
language). M. mucronulata
18. North New Guinea, Manokwari, Sidai, F. Schram BW 1742, 10.3.1955, Vern.
Mewjejetnik (Sidai). M. mucronulata
* - Alternative areas for collection

** . Localities in which specimens are easy to collect
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APPENDIX I
(Continued)

19. New Guinea, Sepik dist, Wewak-Angoram area, 4 miles N. of Timbunka mission,
rain forest on level terrain, R. Pullen 1691, 9.9.1983 (leaves). About
100 ft. tall tree. "Fruit purplish white, ripe, edible"

20. Neth. New Guinea, Woseggi-Macoean, 30 km west of Manokware, Marshy primary
forest. Rather common, Kosterm. BW 10876, 1.2.1961. Vern. Wommie
(Manikiong lang.). M. mucronulata

21. Neth. New Gu.nea, Masni-plain, 25 km west of Manokwari, primary forest.
Common; Kosterm. BW 11017, 20.2.1961. Vern. Oewommie (Mani-kiong lang). M.
mucronulata

22. Neth. N. Guinea, West N.G. Divn., primary forest. Rather conmon on level
clay soil. Kosterm. BW 7183. Vern. Binap (Kebar lang.) M. mucronulata

23. Papua, Dove village near Musa River, North dist., primary rain forest.
Gillison NGF 22321,716.8.1965. Fruits small, immature. Infl. fasciculated.
M. mucronulata

24, Papua, North Dist., Wanigela, coastal regrowth, Gillison NGF 22272,
6.8.1965. Flowering and fruiting. M. mucronulata

25, M. altissima, cultivated in Hort. Bogor. Loc. Sub. VII.E. 22a, Kosterm.

19001, Sept. 1961 (fl.). Contact Bogor Bot. Garden for collection (L) & (K)

Collections at Kew

26, Philippines, Manila prov., Luzon, Vidal 1223, Nov. 1984

27. Philippines, Manila prov., Tangeo, A. Loher 424, 1.2.1891 (fl.)

28, Phillipines, Bataan prov., Luzon, Mt. Mariveles, Lamao River, T.E. Borden
642,830, 643 (fr.), April 1904 (K) & (P)

29, Philippines, Bataan, Mt. Mariveles, Lamao River, H.N. Whiteford 355 (fr.),
April 1904 (K) & (P)

30. Philippines, Bataan, Luzon, Mt. Mariveles, Lamao River (350 ft.), R.S.
Williams 591, 19.2.1904 (fl. & small fruits)

31. Philippines, Bataan, Luzon, Lamao River, P.T. Barnes 356, March 1904 (fl.)

32. Philippines, Rizal prov., Luzon, Ahern's collector 2442, Jan.-March 1905
(fl.)

33, Philippines, Rizal, Monlalban, A. Loher 5864, Feb. 1906 (fl.)

34, Philippines, Luzon east, Vidal 1075, 1076

35. Philippines, Sibuyan Isl., P. Cortes 22594, March 1912 (fl.)

36. Philippines, Sibuyan Isl., Capiz prov., Magallanes (Mt. Giting-Giting),
Elmer 12334, April 1910 (fl.)

37. New Guinea, Morobe dist., Natter Bay Logging area, Croft & Lelean 68562,

1.8.1976 (fl.), rain forest

Collections at Paris (P)

38. Philippines, Luzon, Nueva Ecija Prov., R.J. Alvarez 22363, Feb. 1911 (leaf)
39, Philippines, Luzon, Zambales, Maneja & Bawan 27169, May 1918 (fl.)

Mangifera andamanica King

Collections at Kew

1. India, South Andamans, Holedaypur, Hill jungles, Dr. King, 25.11.1891
(fr.), fruits 1-1 1/2" Type
2. India, Andamans, Dr. King's Collector, 1884 (Type), fl. (K) & (G)

Mangifera caesia Jack.; Mukherji, Lloydia (1949) 12 p. 126. Syn. (By Ding Hou,
Flora Malesiana (1978) 8 p. 438): 1. M. kemanga Bl.; Mukherji, Lloydia, (1949) 12
p. 124; 2. M. verticillata C.B. Robinson

Collections at Leiden
1. Sumatra North; Lorzing 17553, 12.7.1938 (fl.). Vern. (Malayan) Bindjai
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Malaya, Palembang, Lematang Ilir, Semangoes, Van Steenis, bb 32192,
1.7.1939 (leaves only - big leaves)

Malacca, Perak, Scortechini 189 (fl.) (L), (K), & (BM)

Malaya, Selangor, South Pahang, 6 miles south of Kg. Aur. felled forest,
low_undulation countrv, T.C. Whitmore. FRI 15893, 18.2.1971 tree 120 ft.
high. Fruits green, small. For collection contact Forest Rec=~arch Inst.
Kepong, Selangor

Malaya, Trengganu; Sinclair & Salleh 39945, 13.7.1953 (flowering).
Trengganu - Besut Road, Belara F.R. Contact Singapore Bot. Garden for
collection (L), (K) & (BM)

Solomon Isl. Flora No. 7492 (only leaves)

Java, Bantam, G. Karang Poetasari (100 m), Kooders 4253, 5.5.1892 (leaves
only)

Java, Pasir Honge, Batavia, Bakhuizen and Brink 6282, 10.2.1929

Java - M. kemanga Type specimen (flowering specimen looks same as M.caesia)

-~ Herb. Lugd.
(1) Bat. No. 897363 - 392
(2y = v " 391
3 " " 390
4 " * 387
(5) " " 386
(6) " " 389

Sumatra, Palembang, Lematang stir (75 m); (a) Boschproefstation No. I545,
6.10.1924 (FR) (b) 17.11.1917

Java, Batavia, Baringkok; Bakhuizen and Brink 6300, 18.2.1924, with fruit
(3 cm)

Java, Batavia, Buitenzorg; C.A. Backer 32282; 1906 (250 m) fl. Contact
Hort. Bog. for collection

Java, Buitenzorg, Tjipakoe; Ochse 17.11.1924 ‘fl.)

Java, Buitenzorg, Babakan, Kampong baroe; Loegandi-redja No. 29, 26.2.1900
(fl.)

Sabah, Ranau dist, opp. Kg. Sagindan, Puginatan, on ridge primary forest,
San 74382; tree 110 ft. (fl.)

Sarawak, Kuching, compound of Radio Sarawak; Smythies 13299, 14.8.1963
(fl.). Vern. Binjai pulut. 'There is another variety in Kuching, Binjai
nasi with different coloured fruit". Collection easy

Brunei, Kedayen garden on low lying yellow sandy loam; Hasan Pukol 5724,
7.5.1959 (fl.), Forest Dept., Herbarium. Vern. Beluno (Kedayan)

East Borneo, Mahakam, Estuary of Tiram river, Sandy ridge, Schut 19,
10.12.1954 (f1.)

Brunei, primary mixed peat swamp forest at Lar:  where the swamp merges
with the river, on a bank. "Fruit white fle ¢ red sapped, tough bitter

but eaten by bans". Brun 377, 9.4.1957 (L) & (K)

Brunei, along road, Kosterm. May 63, Vern. Bindjei (collect)

East Bormeo, Karangan reserve, North of Sangkulirang; A. Kosterm.
23.8.1957, (fl. & fruit). Vern. Wanji. "Pulp white, sweet, fragrant, almost
fibreless", cultivated and wild

North Borneo, Sandakan, Kabili Sepilok F.R., edge of river; North Borneo
For. Dept. No. 4878, 8.6.1935 (f1.). Vern. Beluno (Malay) (L) & (P)

N. Boreno, Sandakan, Tuaran dist., Tamparuli at mile 20, SAN 23525
18.5.1962 (fl.). "Cultivation near rubber garden", clay loam. Tree 150 ft.

N. Borneo, Sandakan, Lahad distr., Silabukan F.R., Block 61/5 (apx), 5 1/2
miles from Bakapit Log Dup. in Virgin high forest. SAN 34438, 19.4.1962
(with large fruits). Vern. Beluno

N. Borneo Sandakan, Ranau dist, near Market, planted tree (1500 ft.), W.
Meijer 13.7.1963 (fl.), Vern. Beluno

Brunei, along road, cultivated; Kosterm. 1963. Tree 40 m (L) & (BM)

Herb, Bogor, Kosterm. M. caesia var. kemanga, culta. in Hort. Bogor 'sub.
VII El5a e Biliton" (fl.) (L) & (G)
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Ssabah, Tuaran Agric. Station, north of Jesselton, "cult. in the village",
Ding Hou 313, 13.6.1966 (fl.)

Bali, Negara; Sarip 199, 2.9.1918 (fl.)

Philippines, Mindanao, Bukidnon, Wester, Sept 1918 (fl.), M. caesia (M.
verticillata Rob.) (L) (K), & (P)

Philippines, Kahibaan, Santo 4150, 8.5.1983 (fl.); Vern. Baluno

Philippines, Mindanao, Agusan, Cabadbaran, Elmer 13.2.1958, July 1912
(£1.). Type for M. verticillata (L), (BM), (P) & (G)

Borneo, Brunei, cult, Koorders 4221213, 12.9.1913 (fl.)

Malaya, in the vicinity of Kuala Trengganu, cultivated in the field beside
highway; Ding Hou 779, 5.9.1966. "Fruit ellipsnid oblong, light brownish,
scurfy"

Collections at Kew

35.
36.
37.
38.
39.
40.
41.

42,
43,

44,

Malaya, Trengganu, Kuala Trengganu, 5.9.1966 (fr.). Tree 25 m

Malaya, Kedah, Gungong Jerai, F. Guard 9042 (fl.)

Malaya, Pulau Penang, Apr.-May 1902, No. 3744 (fl.)

Malaya, Singapore, Holland Road, 1892 (fl.)

Malaya, Mzlacca, Maingay No. 465, 10.5.1967 (fl.)

Malaya, Malacca, Griffith Cat. 1100, May 1842 (fl.), Vern. Beenjai (Malaya)
Malaya, Singapore, Jurong, Pulau Damar Darat, Corner 34919, 26.3.1938
(leaf), Vern. Kemang

Malaya, Johore, Yong Peng, Sungai Bedok, Corner SFN 34969, 8.5.1938 (fr.)
Philippines, Mindanao, Misamis prov., Dapitan, Obach, May 1917 (M.
verticillata Rob.) (K) & (P)

Philippines Mindanao, Zamboanga, Foxworthy, May-June 1912, fl. (M.
verticillata) (K) & (BM)

Collections at British Museum

45,
46.

47.

48.

Philippines, Mindanao, Misamis prov. T.N. Roque 30361, Julv 1926 (fl.)
Sumatra, Bigni Telok (500 ft.), H.0. Forbes 3198, 1881 (fl.) M. Kemanga Bl.
(BM) & (G).

Borneo, Mt. Kinabalu, Tuaran, margin of paddy field, J. & M.S. Clemens
27743, 27.3.1932 (fl.). Edible fruits

Sarawak, Upper Plieran, R. Kenaban (1840 ft.), G.H. Pickles, SAR 3518,
9.10.1955 (leaf). Primary rain forest slope. Young tree 72 ft. Fruit
edible. Vern. Ata; also Pickles No. 3530, 7.10.1955 Tree 117 ft. Vern.
Pelam (Kayan)

Collections at Paris

49.

50.

51.

Sabah, Elopura, Kabili - Sepilok F.R., edge of river, Enchai & Enggoh 9969,
29.6.1939 (fl.). Vern. Budoh (Dusun)

Philippines, Mindanao, Butuan subprov., L. Escritor 21524, Aug. 1913 (f)..)
(M. verticillata)

Sumatra, Byni Telok (500 ft.), H.O. Forbes 3198, 1881 (fl1.), very large
infl. with stout branches (M. kemanga Bl.)

Mangifera caloneura Kurz

Collection at Leiden

1.

Burma, Tavoy, Herb. Wallich Cat. No. 8487

Collections at Kew

2.

Burr ,, Pyinmana (400 ft.), April 1913 (fl.), J.S. Gamble, Vern. Taw Thayet
(small fr.)

Burma, Pegu, S. Kurz 2026, 15.8.1872, fl. (Type)

Burma, Pegu yomah, E. & W. slopes, S Kurz 2026 (fl.)
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(Continued)
5. Thailsnd, Muang Prao (1300 ft.), mixed jungle, A.F.G. Kerr 2839, 23.1.1913
(f1.). Tree 50-60 ft. Vern. Mamuang (K, & (BM)
6. Thailand, N.E., Khon Kaen, Tha Phra (200 m), T. Smitinand 10358 (fr.),

20.4.1967., Tree 20 m tall, scattered in dry mixed deciduous forest.
Fruits green, globose, ripened yellowish

7. Thailand, Nakhon Ratchasima, Non Tathen (200 m), T. Smitinand 10200,
22.2.1967 (fl.). Tree 25 m tall, scattered near villages. Vern. Mamuang
Pa

8. Thailand, Dan Chumpon, A.F.G. Kerr 17656, 21.12.1929 (fl.). +1Tree 50 m in
Savannah. Vern. Mamuang Kan (K) & (BM)

9. Thailand, Tahgauw, Chumpawn, Kerr 11570, 20.1.1927 (fl.). Vern. Mamuang
Kan, in Savannah (K), (BM) & (P)

10. Thailand, Nong Khum, Senracha forest (80 ft.), Collins 1688, 8.11.1927
(fl1.). Wild mango, none of the garden mangoes are in bud yet

11. Thailand, Bangtapan, Put 1412, 28.12.1927 (fl.). Vern. Mamuang Tun

12. Thailand, Kapir (10 m), Kerr 16844 {fr.), 25.1.1929. Tree 20 m Bamboo
forest

Mangifera camptosperma Pierre

Collections at Leiden

1. Thailand, eastern province, Chaiyaphum dist, (16°20'N 101°45'E), evergreen
forest along river on sandstone. Bensekom & Gusnok 4086, 10.12.1971
(fruiting). "Fruits green with strong turpentine smell".

2 Pierre - Type ? Saigsnn

Collections at Kew

3. Burma, South Tenasserim, Mayiunge, Tenasserim river (sea level), C.E.
Parkinson 1999, 7.3.1926 (with mature fruits). Tree 80 ft. high. "Fruits
4" diam., compressed like a thick biscuit". Vern. Thayet Pya

4, Burma, Bassein dist., inside of Yomah, J.H. Lace 3016, 7.4.1906 (fr.).
Vern. Sinining Thayet

5. Cochinchina, Pay Ninh prov., Saigon, Fierre 1383, April 1866, with large

fruits. Tree 35 m very big seed ond thin mesocarp, presumably non-edible

Type, (K) & (P)
Cochinchina, Bien Hoa province, Pierre 1648, March 1877 (small fruits )

(=2

Collections at British Museum
7. Thailand, Muak Lek, Sunaburi (200 m), A.F.G. Kerr 10006, 19.4.1925 (fl.),

open evergreen forest. Vern. Mak mang

Collections at Paris

8. Indochina, Saigon, Cay long, L. Pierre 161, Apr. 1866 (leaf)
9. Vietnam (Sud), Tay Ninh, Pierre 1683 (Type)

Mangifera cochinchinensis Engl.

Collections at Kew and Paris

1. Cochinchina, Thudaumot, Herb. L. Pierre. No. 1650, 1869 (leaf). Tree 20 m
(X)

2. Cochinchina, Thudaumot, L. Pune 1650, Apr. - May, 1865 (fr.). Fruits
11/72". (K)

3. Cochinchina, Thorel 1287, 1862-66 (leaf). Type flowering specimen in Herb.
Mus. Paris (K) & (P)

4, Vietnam, Cochinchina, Thudaumot, Saigon prov. L. Pierre 1650, Feb. 1866

fl.). (P)
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5. Vietnam, Cochinchina, Bienhoa prov., Thai Ngwyen, Pierre 1650, Jan. 1869
(f1.) (P)
6. Vietnam, Laos, col Paillote, Louang Prabang, Poilane 20339, 27 Aug. 1932
(f1.) (P)
7. Vietnam, Thudaumot. Pierre 1650, May 1865 (fl.). Vern. Xoay nut (P)

Mangifera decandra Ding Hou; Ding Hou, Flora Malesiana (1978 8 p. 433; new
species, closely related to M. lagenifera

Collections at Leiden

1. Sumatra, Palemtang Res., Endel 1506, April 1920

2. Sumatra, Palembang Res., Banjoeasin, Endel 1506, 18.6.1920 (fl.)

3. Sumatrs, Upper Riauw, Pakambarw, Tenajam River. Fresh water swamp,
Soepadmo 50, 13.8.1960 (fruit) (L & K)

4, Borneo, Sabah, sandakan, Kuala Belait dist, comp. 6, Andalan Forest Res.,
Woods, Smythies & Ashton SAN 17527, 28.4.1957 (fl.). Tree 85 ft. high

5. Borneo, Sabah, Sandakan, Kebun China, For Res. Sibuga, primary forest, tree
89 ft. Jaswir SAN 30714, 4.7.1962 (f1.) (L) & (K)

6. Brunei, Ardulan For. Res., disturbed primary forest on yellow sandy soil,
hillside, Ashton BUN 270, 15.7.1957 (L & K)

7. Sandakan, Tawau _dist., Mile 18 1/2 Quein Hili Road, primary forest
hillside. Gibot 35977, 6.6.1963 (fl.). Vern. Rengas (L) & (K)

8. Sandakan, Sungai Garinon, W.C.R. Labak Rd. (M. pajang), J. Sing 60874,
16.5.1967 (f1.) considered as Type by Ding Hou (L) & (K)

9. Sarawak, Segan F.R., Nanga Sapulow, Bintulu, 4th Divn., in mixed forest,

Ding Hou 436, 3.7.1966 (fl.). Vern. Mawong (Iban)

Collections at Kew

10. Borneo, Bangko, near Mahakam river estuary, low ridge (20 m), Kosterm.
7101, 30.5.1952 (fr.). Tree 30 m Rather rare, Vern. Bindjai (Kutei
lang.), Konjot (Benua - Dajak lang.)

11. Brunei, River Temburong at Kuala Belalong (300 ft.), 50 ft. above river.
Primary forest, yellow sandy clay, Ashton BRUN 411, 2.9.1957 (leaf). Vern.
Buah Assam (Iban lang.)

12. North Borneo, Ulu Trusan sapo, Beluran, dry land (sea level), Clemente
4594, 27.°.1935 (fl.). Tree 100 ft., fruit red, edible, sour. Verm.
Beluno (Dusun), Binjai (Tidong)

13. Sabah, Sandakan, Lungmanis F.R., (1135 ft.). Secondary forest, black soil,
lowland, J. Ahwing 29532, 31.5.1963 (fl.)

Collection at British Museum
14, Borneo, Tawao, Elphinstone prov., Elmer 21602, 1923

Mangifera dongnaiensis Pierre; Fl. Forest. Cochinch. (1897) pl. 364(?); Flore du
cambodge, du Laos et du Vietnam (1962) 2 pp. 96-7

Collections at Paris

1. Vietnam (Sud), Bien Hoa prov., Pho Qua, Piecre 1649, 4140, Maich 1877
(small fruit). (Type)

2. Vietnam, Giaray, Chevalier 36707, 3.1.1918 (fl.) Vern. Queo

3. Vietnam, Dalat et Djiring, Chevalier 11283, 21.2.1914 (leaf)

4, Indochina, locality unknown, Poilanc 23414 (£1.); Muller 906 (fl.)
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Mangifera duperreana Pierre

Collection at Leiden

1. Thailand, Ta Ngaw, Chumpawn, Savannah, AFG Kerr 11570, 30.1.1927 (fl.),
named as M. caloneura (identified as M. duperreana by Ding Hou). Vern.
Mamuang Kau

Collections at Kew

2. Thailand, Chantaburi, lakam (20 m), Kerr 9585, 19.12.1924 (fl.), edge of
evergreen forest. Vern. Mamuang Pa (K) & (BM)
3. Thailand, Sangka, Surin (100 m), Kerr 8266, edge of evergreen forest,

12.1.1924 (fl.) (K & BM)

4, Cambodia, Harmand 2774, Jan. 1877 (fl.)
5. Indochina, Harmand 187

6. Thailand, Pak Kaung (450 m), Kerr 3158, 8.3.1914 (fl.). Vern. Mamuang Ki
ya, (M. duperreana var. siamensis Craib.) (K) & (BM)

Collections at British Museum
7. Thailand, Kao Saming, Krat (20 m), Kerr 9439, 27.11.1924 (fl.), edge of
evergreen forest

Collections at Paris

8. Indochina, Cambodia, Kampot prov., Montee de Bokor km 10, dense forest,
J.E. Vidal 5067, 30.1.1966 (fl.). Use medicinal (decoction). Vern. Svay
prei (P)

9. Indochina, Poilane 5693, 8.3.1923, (fl.). Annam, Ca Na prov., Phaurang.

This is named as Phaurangia poilanei Pierre. This specimen is labelled as
Type for M. duperreana which appears to be wrong. The Type specimens
Pierre No. 2774 and 1651 are present in the Herbarium

10. Indochina, Cambodge, Danguk prov., Poilane 13879, 30.10.1927 (leaf).
Vern. Sa Vai, fruit edible

11. Indochina, Vietnam, Annam, Ca Na, prov., Phaurong, Poilane 5714, 13.3.1923
(small fruit). Vern. Cay quao. Fruit edible

12. Indochina, Cambodge, Scany prov., Siem Reap, Harmand 981, Herb. Pierre No.
2774, Jan. 1877 (fl.). Vern. Queo. Type

13. Indochina, Saigon, Tayninh prov., Coll. Pierre. Herb Pierre. No. 1651,
Feb. 1878 (fl.). Vern. Queo. Type

14, Indochina, Jardin Botanique de Saigon, Hiep 297, 17.1.1919 (fl.). Vern.
Xoai liia (Annamite)

15. Indochina, Vietnam, Cochinchina, Thudaumot, Herb. Pierre No. 1651, Feb.
1878 (fl.). Type

16. Indochina, Isle of Phu Quoc, Herb. Pierre, Jan. 1877 (leaf). Vern. Queo

17. Indochina, Cambodge, Kg. Thom, Kg. Soai, Herb. Forestiére de Cambodge No.
381, 2.5.1920 (fl.). Vern. Svai Prey (Cambodian)

18. Indochina, Vietnam, Annam, Djering prov., Hampi wvill., E. Poilane 23885,
13.1.1935 (fl.)

19. Indochina, Saigon, A. Chevalier 36595, 5.2.1918 (fl.)

20. Indochina, Vietnam, Cochinchina, Thudaumot, reserve forest, F. Fleury
30013, 17.1.1914 (fl.). Vern. Xoai (Annam)

21. Indochina, Cambodge, Kompong Thom, Bejaud 381

22. Indochina, Vietnam, Saigon, Chevalier 36596

Mangifera flava Evrard; Bull. Soc. Bot. Fr. (1952) 99 p. 82; Flore du Cambodge, du
Laos et du Vietnam (1962) 2 p. 88

. Collections at Paris

1. Vietnam (Sud), Eberhardt 2583
2. Vietnam, Quang Nam prov., Mang Lum vill. (1500 m), Poilane 31983
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Vietnam, Phanrang p~ov., Ba Ran, Poilane 9678

Vietnam, Col du Braian, Poilane 24307

Vietnam, Massif du Braian, Djining prov., Poilane 24055. 1.2.1935 (fl.)
Indochina, Cambodge, Pursat prov., vill. Roleat, Service Forestiére 36931,
10.3.1918 (fr.). Tree 25 m

Mangifera foetida Lour.

Collections at Leiden

1.

10.

11.

12.

13.

14

15.
l6.

17.

18,

19.

20.

Malaya, Pahang, Boh Estate, Camerons Highlands (4000 ft.), Md. Noor 32605,
10.4.1937. Tree 100 ft.

Thailand, Nakhonsi Thammarat prov., Khao luang foothills (8°30'N/99°45'E).
Evergreen forest along waterfalls (350-400 m). Fruits green with white
pulp. Geesink & Santisuk 5458, 13.5.1973 (L) & (P)

Thailand, Peninsula: Phanguga, Hin Samkon; Nalampoon 40462, 4.3.1968 (fl.).
Fruit edible, fruiting Feb.-May

Malaya (FRI Kepong, Selangor), Lower Perak compt. 15, changkat Jong F.R.,
low lying primary forest, FSP Ng, FRI 5653, 10.9.1967 (leaves only). Tree
100 ft.

Malaya, NW Pahang Sq. Bertam at Kuala Mensun, Bamboo Ridge (2000 ft.).
T.C. Whitmore FRI 20084, 2.6.1971. Possibly planted. Vern. Machang
Kampong. Fruits bright green

Malaya, 3 miles south Seremban to Sendayan, T. & P. 220, 28.2.1969 (f1.)
(L) & (K)

Malaya, Jelutong Avenue, FRI Keponp, Selangor, Flat land. P. Selvaraj FR
11118, 8.5.1969 (fruiting). Fruits about 3" x 2", green

Malaya, Pahang, Sungai Teku, Riverside, Md. Shah 1339, 20.02.1968 (fl.).
(L) & (K)

Malaya, C. Pahang, south of Kuala Lompat, Krau Game Reserve, Hillside
(300 ft.). T.C. UWhitmore FRI (Kepong) 3576, 16.4.1967. Fruits green,
edible, sour. Vern. Machang

Malaya, Johore, lowlands approaching G. Bevar massif, 2 miles from Kg.
Tepoh, low flat land, disturbed forest (500 ft.). Evarett FRI 14071,
17.3.1970, young fruits pale green, rounded (L) & (P)

Malaya, Pahang, Ulu Sepia, near Taman Negara, unstable ridge system NE of
Jeram Perahap (1500 ft.). Whitmore FRI 15351, 18.7.1%70 (fruiting) fruits
ovoid, flesh yellow, ripen in August. Tree 120 ft.

Malaya, Perak, Kuala Kangsar, Piak FR, Hillsides, disturbed forest.
Kochummen FRI 2445, 15.7.1967. Fruits green, globose. Vern. Machang

Nalaya, Selangoc, Ampang FR, catchment area Hillside. Whitmore R1 15160,
6.6.1970. Tree 90 ft. (L) & (K)

N. Sumatra, Zerstrent (700-1000 m), Lesger 284, 19.9.1918 (fi.) Vern.
Badjang (vulg.), Mtatjang (Karo)

Sumatra, Palembang; Korthals. Vern. Badjang

C. Sumatra, Si-Kabu Kabu at base of Mt. Sage near Pajakumbuh (700-800 m),
Kampong Talang. W. Meijer 5955, 15.7.1957 (fl.). Vern. Ambatjang

Sumatra, Riow and Kolantan dist., Poelan Kedondong, van Steenis No. bb
24810, 29.6.1938

Sumatra, Tapanoeli, Sibolga and Ommelandu, Belimbing. van Steenis bb 28438,
2.8.1939

Sumatra, Riow and sub. div. Indragic/bovenlanden, Belimbing. van Steenis
28491, 1.7.1939

N. Sumatra, Gunung Lenser Nature Reserve, Afjek, Ketambe, valley of Ian
Alas, near Tributary of Lan Ketambe, about 35 km NW of Kutatjane (200-400
m), primeval rain forest. Wilde & Wilde 14435, 2.9.1972, "Tree 40-50 m
Fruits abundant, ovate pglobose, 8-10 cm dirty green or greenish yellow,
pulp pale yellow"
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Sumatra, East Coast, Silo Maradja, Asahan; Barlett 8734, June 1527 (fl.)
(L), (K) & (G)

Java, Djapara, Ngarengan; Koorders 32961B, 22.5.1899 (leaves only),
flowering in May

Java, Tjilatjap, Noesakambangan; Koorders 409B, 6.12.1891 (leaves only)
Java, Boerlage coll., Plant cultivated in Buitenzorg Bot. Garden

Java, Camp Baroe, Kedong halong. Boerlage 36, 27.10.1888 (fl.)

N. Borneo, Sandakan, Kabili For. Res. level land. N. Borneo For. Dept. No.
4872, 12.6.1935 Tree 120 ft. Fruit olive green, edible

N. Borneo, Kabili - Sepilok For. Res. Compt. 15, Hilly area (25 ft.) N.
Borneo For. Dept. No. 4603, 24.11.1937 (fl.). Fruit edible

N. Borneo, Sandakan, Sipitang dist., Ulu Mendalong, 6 miles SE of Malamau
(2000 ft.). Wood SAN 16779, 29.9.1955. Fruits 3" long

N. Borneo, Sabah, Sandakan, Kaningan dist., Mile 16 Keningan Nabawan Rd.
Sundaling SAN 83778 at 16.7.1976 (fruits mature in Aupust). Primary forest,
hill ridge. Fruits yellow green

Middle Java, Japara, Soemanding (600 m), van Steernis Ja. 3823 (leaves)

Java, Batavia, Ragoenau near Pasar Minggoe. Cult. Ochse, 24.11.1926 (fl.).
Vern. Batjang

Sarawak, Kuching, corner of Chinese cemetery near Badrudin Rd/Rock Rd
junction. B.E. Smythies 13296, 12.8.1963 (fl. & small br ;ht lemon yellow
fruits). Vern. Bachang. Contact Herb. For. Dept. Sarawak for collection
(L) & (K)

Sabah, Sandakan For. D’st., Kretam (comp. H), Virgin forest, Top of hill
(75 ft.). Tree 120 ft. (leaves only). Kadir S.H. A.1699, 9.9.1953 (Herb.
For Dept., Sandakan). Vern. Asam (Malaya) (L) & (K)

Sarawak, R. Kenabau, Upper Plieran, Primary rain forest slope (1840 ft.),
G.H. Pickles 3530, 7.10.1955 (Oxford Univ. Expedition to Borneo). Vern.
Pudau (Malaya), Pelam (Kayan). (leaves only)

Central East Borneo, V. Koetai no. 13/14 near Marak, young secondary
forest, very common. F.H. Endert 2356, 3.8.1925 (fl.)

Sabah, Sandakan, Ranau dist., inside K. Sabah National Park, Luhan, Primary
forest on hillside, so0il brown. J.K. Lajangah 44741, 18.11.1965 (big
fruit). Herb. For. Dept. Sandakan (L) & (K)

Borneo, Mt. Kinabalu, Dallas (3000 ft). J. & M.S. clemens 27609727572,
15.12.1931 (fruiting) (L) & (BM)

Sabah, Sandakan, Labuk/Ranau dist., mile 30 Telupid Rd., Roadside old
cultivation, on way to Mt. Kinabalu. Cockburn SAN 73007, 22.4.1971 (fl.)
East Borneo, Balikpapan dist., Mentawir R. region near village Mentawir,
low sandy ridge. A. Kosterm. 10.061, 24.2.1955 (fl. & fruiting). Vern.
Tempajang (Mangga batjan) (L) & (BM)

Sabah, Sandakan, Lahad Datu dist., Silam, Primary forest hillside
(300 ft.). M. Ambullah 36C89, 21.9.1963 (big fruit), Herb. For. Dept.
Sandakan (K) & (L)

Sabah, Sandakan, Ranau dist., Kilimu to Paginatan Road, Primary forest on
hillside (1500 ft.). Francis Sadau 49209, 5.8.1965 (fl.) (L) & (K)

Sarawak, Kuching, Kampong Surabaya, village tree. P.S. Ashton S. 17274,
Feb. 1963 (with 4" long fruit). "Fruit green with yellowish green flesh,
sour_or sweet". Vern. Machang (Sarawak)

Y.Java, Bogor, cultivated in lMortus Bogorensis (260 m). J.A. Schuurman 139,
24.4.1957 (fl1.) (L) & (K)

Singapore, planted by village house loc. Bajau, J. Sinclair 8912,
17.2.1957 (fl.)

Sabah, Sandakan, cult in Y.S. Long's garden. Ding Hou 146, 27.4.1966 (fl.)
M. foetida, cultivated along road at Brunei, Kosterm. (Herb. Bogor)

Molucca, Amboina, Waai, van Steenis 25986, 27.9.1938

Celebes, Malili, Thawata (350 m). Boschproefel No. Cel/V-65, 27.9.1932.
Vern. Mangga hoetan
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Sarawak, near the suspension bridge, Kuching 1st Divn., cultivated, tree
12 m Ding Hou 315, 17.6.1966 (fl.)

S. Sumatra, Lampung, Metro, Kota Gadjah dist., Purworedgo village.
Cultivated. Tirtoredgo 6, (fl.), 9.8.1961 "Fruit dark green when ripe,
sweet somewhat acid". Vern. Pakel

Thailand, Ta Ron Chang Surat, cultivated. A.F.G. Kerr 12306, 13.3.1927
(f1.). Vern. 4a Mut (L) & (P)

Collections at Kew

52.
53.
54,
55.
56.

57.
58,

59.
60.
61.
62.
63.
64.

65.

66 .

Malaya, Perak, Thaipeng, L. Wray 812 (fl.), Vern. Machang

Malaya, Perak, Kuala Kangsar, SFO Perak 65572, 12.1.1950 (fl.)

Malaya, Singapore, Penang, Walker 244 (fl.)

Malaya, Singapore Bot. Garden, Marzuki 31699, 17.8.1936 (£f1.), Vern. Bachang
Malaya, Bentong, J.W.S. 93104, 18.1.1959 (leaf). Tree 80 ft., primary
forest ridge (1750 ft.)

Malaya, Malacca, Maingay No. 466, 21.1.1866 (fl.)

Thailand, Pato, Langsuun (100 m), Kerr 12152, 27.3.1927 (small fr.),
cultivated, Vern. Sommut (K) & (BM)

Thailand, Ta Rong Chang, Sanut, Kerr 12306, 13.1.1927 (fl.), Vern. Mamut,
cultivated

Java, Type M. horsfieldii Migq.

Java, Koorders 388B

N. Borneo, Sandakan, Kretam Comp. 4, Virgin forest (75 ft.), Vern. Asam
(Malaya)

N. Borneo, (Sabah), Beaufort dist., Lumat (50 ft.), A. Cuadra. Al1313,
24,3.1948

N. Borneo, (Sabah), Kuala, Papar F.D., West Coast Interior dist., flat land
(25 f£t.), A. cuadra A. 1417, 27.4.1948 (fl.). Vern. Talang Tang (Malaya)
C.E. Borneo, W. Koetai, Near Marak, Secondary forest, very common, Endert
2356, 3.8.1925

New Guinea, Manokwari, Ransiki, Primary forest, flat stony soil (10 m),
Soehanda/Ilham No. 42, 20.7.1948 (leaf). Tree 28 m. Vern. Boeeja

Collections at British Mugeum

67.
68.
69.
70.
71.

Malaya, Penang, 1922z, Herb. Wallich 84888

Malaya, Singapore, Pulan Tekong, Ridley 1810, 1890 (fl.). Vern. Bachang
Malaya, Bukit Labaker, R. Derry 129, 1890, Vern. Bachang (fl.)

Malaya, Singapore, Jurong, Ridley 4776, 1893 (fl.)

£. Borneo, W. Kutei, Tandjung Plateau, Padang Luwai, Kosterm. 12540,
25.7.1956 (fl.). Vern. Asam Mus. Culta

Collections at Paris

712.
73

74.
75.

76.
17.
78.

Malaya, Johore, Mt. Austin, C.W. Franck 353, 1923 (fl1.)

Malaya, Perak, Scortechini 2084, 18%6 (fl.)

Br. N. Borneo, Elphinston prov., Tawaoc, Elmer 21602 (leaf)

Sunda Isl., Amboina, C.B. Robinson 126, 1913 (fl.). (Rob. Plantae
Rumphianae Amb.)

Java, Leschenault (fl.). Holotype for M. leschenaulti March.

Sumatra, Indragiri, near river Kuantan, Chantier 71, 2.10.1970 (leaf)

Java, Bogor, culta in Hortus Bogor, J.A. Schuurman 139, 24.4.1957 (tl.)

Mangifera pgedebe Miq.; Ding Hou, Flora Malesiana (1978) 8 p. 431; cultivated in

Hort. Bog. sub. n. VIX - D - 5 (origin from Sumatra), Ding Hou

Collections at Leiden, Geneva and Kew

1.

Sumatra, Kaju Agung, south of Palembang, along river (2 m). KosFerm.
14093, Sept. 1958 (fl.). Tree 15 m, "Fruit laterally compressed, edible,
sour when unripe, when ripe pulp is little. Vern. Kedepir (L) & (K)
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2. Iype, Sumatra, Langong H.B. 4384, Teysman (L) & (K)

3. Java, culta in Hort. Bogor Sub. VI. D.5 (from Sumatra). Kosterm. 19002,
Sept. 1961 (fl.). Tree 25 m (L) & (G)

4, Java, culta in Hort. Bogor. Kosterm. 14003, Nov. 1958 (fruiting fruits
3-4") (L)

5. Central East Borneo, W. Koetai; No. 2 near Moeawa Kaman, along bank of
brooklet. Very common. Tree 20 m F.H. Endert 1489, 19.6.1925 (fl.) (L) &
(K)

6. Central East Borneo, W. Koetai, No. 10, near Lahoem, inundated bank of
Okong river. Very common. Endert 1726, 28.6.1925. Vern. Kepih (L)

7. W. Java, Bantam, along Lakc Danau (75 m). A. Kosterm. 19009, 20.7.1961.
Habitat marshy (fr.). (L) & (K)

8. W. Java, Serang/Naturmon, Danau (100 m). Boschproefst. No. E. 1196,
12.9.1931 (fl.). Vern. Kedepir (L)

9. W. Java, Serang/Naturmon, Bosch No. E1181, 12.9.1930 (fruiting fruits
round, compressed, about 2" circ.). Vern. Kedepir (L)

Note ~ collections are limited from Palembang in Sumatra; Koetai in Central East

Borneo; and along Lake Danau in Bantam and Serang

Mangifera gracilipes Hook. f.; Ding Hou, Flora Malesiana (1978) 8 p. 433; Mukherji,

Lloydia (1949) 12 p. 98

Collection at Kew

1.

Malaya, Maingay No. 475/2 (fl.). Type

Mangifera griffithii Hook. f.; Ding Hou, Flora Malesiana (1978) 8 p. 430,

Syns.

(Ding Hou included the following species in M. griffithii Hook. £f.):

M. microphylla Griff. ex Hook. f.; Mukherji, Lloydia (1949) 12 p. 102;
M. sclerophylla Hook. f.; Mukherji, Lloydia (1949) 12 p. 103;
M. beccarii Ridl.; Mukherji, Lloydia (1949) 12 p. 105

Collections at Leiden

1.

2.

N.E. Borneo, southern part of Nunukan Island, sandy s0il, low ridges (920
m). A. Kosterm. 9220, 2.1.1954. Tree 40 m (leaves only)

N. Borneo, Sandakan dist., 81 1/2 miles on Lebuk Rd. (300-400 ft.).
Primary forest on ridge top. J. Singh, 39172, 27.8.1963. Tree 100 ft.
(leaves only)

Sumatra, Palembang (490 ft.), Tandjong Ning, R. Blite 1881, 1880 (fl.).
Forbes 2746, Large tree (L) & (P)

Malaya, Pahang, S. slope Gunong Tahau massif, path above K. Teku (2000
ft.), T.C. Whitmore FRI 4909 (Kepong), 25.2.1968 (fl.). Leaves magenta
when young. Troe 30 ft. (L) & (K)

Malaya, compt. 23, Ulu Gombake F.R.S gorge hillside (1200 ft.). Kochurmmen
99386, 29.3.1961 (fruiting). Tree 70 ft. Fruit grecn, obovate. Vern.
Machang (M. microphylla) (L) & (K)

Malaya, Herb Griffith 1100/1 Iype. (L), (K) & (P)

Collections at Kew

7.

8.

9.

10.

Malaya, Malacca, Maingay No. 494, 24.12.1865 (fl. and small fruits). Type

for M. sclerophylla Hook. f.
Malaya, Kuantan Pahang, Pya-Dalam, Yeop 3635, 15.1.1920 (fl.). Vern. Rawa

(M. microphylla)
Malaya, Malacca, Herb. Griffith No. 1103, 1102 (f1.). Iype for M.

microphylla Griff. ex Hook
Malaya, Malacca, Herb. Griffith No. 1100/1. Type for M. griffithii Hook f.
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Malaya, Singapore, Sungai Pandan, Corner 34951, 25.3.1938 (fr., 1-1 1/2"),
Vern. Rawa (M. microphylla) (K) & (P)

Malaya, Jurong, Corner SFN 26193, 5.3.1933 (fl.)

Malaya, Larut Perak, Dr. King's Collector 9539 (fr. 1/2"), open jungle
(300-500 ft.), April 1885 (K) & (BM)

Malaya, Perak, L. Wray, 1888 (f1.). M. sclerophylla

Malaya, Johore, Ulu Kahang, R.E. Holttum 10979, 3.6.1923 (fr. 2"). M.
sclerophylla

Malaya, Singapore, Changi, Ridley 4772, 1893 (fr. 2")

Anamba Isl. (Malaya), Letong, Jamaja, (sea level), M.R. Henderson,
26.4.1928 (fr.). Vern. Buah Rawa. “Probably cultivated”

Sarawak, O. Becari No. 3079, 1865-68 (fl.). Type - M. beccarii Ridl.

Collection at British Museum

19.

Malaya, Singapore, Bukit Timah, H.N. Ridley 6356, 1894 (fr.)

Mangifera havilandii Ridl.; Ding Hou, Flora Malesiana (1978) 8 p. 432

Collections at Leiden

1.

Sarawak, Kuching, Semengoh For. Res. lowland Dipterocarp forest (Tree 35
m). Sinclair & Kadim 10217, 3.8.1960 (leaves only)

Sarawak, Kuching, Semengoh F.R. Arboretum Tree No. 501. JAR Anderson S
14616, 3.4.1962 (small fruit)

Sarawak, Sadong dist., Sabal F.R. (ulu sg. Sapal Tapang) - 600 ft. Anderson
13467, 30.3.1961 (fruiting), fruits about 3-4 em, “"nearly oval, green".
Tree 90 ft. Vern. Asam raba

Sarawak, Rejang Delta, Loba Kabang P.F., sg. Tutus; mixed swamp forest,
peat swamps. Paat Kam Chau S. 27805, 25.5.1971 (fruiting) ripe fruits
reddish brown. Tree 40 ft.

Satah, Sandakan, Ranau distr., open area near stream Kampung Bundu Tuhan.
Aban Gibot San 56697, 76694, 24.4.1971 (fruits ripe in May, green,
edible). Tree 100 ft.

Sarawalk, Kuching dist, Bako National Park, primary lowland forest. Arshid S
16238, 13.4.1962. Tree 75 ft. Vern. Raba (fruits 1") (L) & (K)

Sarawak, Ulu Tubau, Bintulu, hillside (250 m). Mixed Dipterocarp forest.
Ashton & 18197, 6.4.1963, (fruiting), fruits green (L) & (K)

Sabah, Sandakan, Lahad Datu distr., Mile 1 on Silam Road, primary forest,
hillside, black soil. Ahmad Talip 47689, 5.4.1965 (fruit). Tree 8C ft.
Sabah, Sandakan, Tawau distr., Gemok Hill. Primary forest, hill foot (200
ft.). Meijer 39225, 14.9.1963 (ft.). Trec 80 ft.

Collections at Kew

10.

11.

12,

13.

14,

Malaya, Perak, Kelidang Saiong Res., D.B. Arnot 32164, 15.2.1934 (fl.).
Vern. Rengas

E. Borneo, W. Kutei, Belajan river near Gunungsari, sandy soil, Kosterm.
13517, 15.8.1956 (fr.). Tree 23 m Vern. Asam rawa (K) & (BM)

E. Borneo, Loa Haur, Samarinda, Ridge, Kosterm. 9896, 30.8.1954 (fr.).
Tree 40 m Ripe fruits 3-4 cm, round, pulp pale pink, sweet. Rare. (K) &
(BM)

Sarawak, Kuching, G.D. Haviland & Hose 3368 K & 7, Nov. 27 30, 1894,
(f1.). Type (K) & (BM)

Sarawak, Lundu dist., G. Pueh, Paiec 13725, 22.4.1961 (fr.). Vern. Raba
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7.
8.
9.
10.
11.
12.
13.
14,
15.

l6.
17.

18.
19.
20.
21.
22.
23.

24,
25.
26 .

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44

45,
46.

India, Khasi Hills (2-3000 ft.), Hooker & Thom. - wild

Burma, Pegu, S. Kurz 2024 (Forestry Herb.), 2.5.1983, wild (L) & (C)

Cochin China, Saigon, Pierre, May 1865

Thailand, Ko Phu No. 12340

S. Vietnam, Saigon - Dalat (km 286) (not sure whether wild)

Iype for M. indica var. cambodiana Pierre. Herb L. Pierre, Pierre No. 716,
Saigon province (wild)

Java, Preanger reg., Koorders 390B, 1890 (wild, named as M. laurina)

Iype, M. laurina; Java, Planta culta (so doubtful whether wild;

Sunatra - mostly cultivated

Malay - mostly cultivated

Java - a large no. of specimens mostly cultivated or naturalized

Borneo - Sabah, Sandakan - a no. of specimens mostly cultivated

Philippines - a few, mostly escape from cultivation

Sunda Islands - Kannangar, Lombok - a few, escape from cultivation

S. America - Brazil, Martinique, Mexico, Solomon Isl. - a few Surinam,
Curacao, Nicaragua, escape and naturalized; a few specimens

Africa - Cameroon Isl., Madagascar - a few, naturalized

Pacific - Caroline 1Isl., Guam, Fiji (culta). Hawaii (culta) escape and
naturalized

New Guinea - introduced

Moluccas, Obi, Ceram. Amboina, ("naturalized"),

Java - Soerabaya, Bogor (culta), Buitenzorg (culta)

Iraq (Basra)

Malaya, Kedah (culta)

S. Sumatra, Central Lampung (culta)

All from Java. (24. to 41); some are named as variety of M. laurina
Type - M. indica var. bapang Bl. from Batavia, Java - Blume's specimen
Type - M. indica var. aquosa Bl. - Blume's specimen

India, Imphal -~ Dimapur Rd, village hedgerow, (2500 ft.), A.A. Bullock 924,
3.2.1946 (fl.).

Type - indica var. kaijer Bl. - Blume's specimen from Herb. Lugd. Batav
Type - M. indica var. kalapa Bl. specimen from Herb. Lugd. Batav

Type - M. indica var. gratissima Bl. specimen from Herb. Lugd. Batav.

Type - indica var. plobularia Bl. specimen from Herb. Lugd. Batav.

Type - indica var. elongata Bl. specimen from Herb. Lugd. Batav.

Type - indica var. domestica Bl. specimen from Herb. Lugd. Batav.
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indica var. dodol Bl. specimen from Herb. Lugd. Batav.
indica var. derapong Bl. specimen from Herb. Lugd. Batav,

- indica var. bembem Bl. specimen from Herb. Lugd. Batav.

. indica var. teloor Bl. upecimen from Herb. Lugd. Batav.

. indica var. sentok Bl. specimen from Herb. Lugd. Batav.

. indica var. sangier Bl. specimen from Herb. Lugd. Batav.
indica var. piit Bl. specimen from Herb. Lugd. Batav.
indica var. parrie Bl. specimen from Herb. Lugd. Batav.
indica var. pallens Bl. specimen from Herb. Lugd. Batav,
indica var. niela Bl. specimen from Herb. Lugd. Batav.
indica var. microcarpa Bl. specimen from Herb. Lugd. Batav,
indica var. marunga Bl. specimen from Herb. Lugd. Batav.
indica var. kikulu Bl. specimen from Herb. Lugd. Batav.
indica var. khidang Bl. specimen from Herb. Lugd. Batav.
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Collections at Kew

47.
48,
49,
50,
51,

Yemen, (culta), Wadi Dabab, Mitter & Long 3067, 15.3.1981
Iraq, (culta), Basra, Ali Rawaii 16623
Oman, (culta), Sharm, J. Fernandez 1954, 18.12.1925
Egypt (culta), Giza, N.D. Simpson 4836, 10.4.1927 (fl.)
gypt (culta), Shabramant, WN.D. Simpson 4929, May 1927 (small fruits),
perhaps ripening in June

=
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52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
712,
73.
74.
75.

76.
77.

78.

79.
80.

81.
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China, Hainan, Tam Chau dist., Sin Woh, Tsang, Wai Tak 17126, 18.5.1928.
May be wild?, growing on dry ground beside a stream (small fruits) (K) & (P)
China, Hainan, Ching Mai distr., Ku T