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We dedicate this volume to our Swedish colleague Mats Thulin (Uppsala) in recognition of his work
on Flora of Somalia published by Kew in four volumes (in 1993, 1995, 2000, and 20006, respectively).
There he made important contributions to some families figuring in this part of our compilation.
Photograph in the field by Bjorn-Axel Beier, comm. Mats Thulin.

In 2007 he was awarded the Large Linnean Medal in Gold (“Stora Linnémedaljen”) by the Royal
Swedish Academy of Sciences.

An interesting interview with him was published (in Swedish) by Tomas Carlberg in Fauna & Flora
(Stockholm) 101/3 :36-43, 2006.

Cover page illustration: Commiphora unilobata J. B. Gillett & Vollesen (Burseraceae)
in Somalia: leaves, flowers and fruits. This plant is said to be strongly poisonous (but nobody
seems to have checked this seriously). Photograph courtesy Mats Thulin.

Back cover illustration: Boswellia sacra Flueck. (Burseraceae), Incense Tree,
framing a Somalian landscape. Mats Thulin writes:

“I love this silhouette of Boswellia sacra, not so much as a botanical image but for its beauty.
Anders Persson created it and was a dear friend and colleague who died far too early. He would
have greatly appreciated the choise of this picture here” (in litt. 26 October, 2010).
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A nomenclatural correction in Theaceae : Melchiora vs Balthasaria

In Volume 1 of the present series we listed (p. 626, Family Theaceae, 2003) Melchiora
schliebenii (Melchior) Kobuski as the accepted name. Melchiora mannii (Oliv.) Kobuski
was listed as an endemic of S. Tomé.

Unfortunately we missed Verdcourt’s correction in Kew Bulletin 23/3: 469-470 (1969).

As a matter of fact, Melchiora Kobuski 1956 is a later homonym of Melchioria Penzig &
Saccardo 1897 (Fungi, Sphaeriales) “although differing in spelling”.

Thus the correct citation for these plants should read as follows.

BALTHASARIA

Balthasaria Verdc., nom. nov.; syn.: Melchiora Kobuski 1956; Adinandra Jack sect.
Eleutherandra Szysz. 1893.

Balthasaria schliebenii (Melchior) Verdc. 1969

bas.: Adinandra schliebenii Melchior

syn.: Melchiora schliebenii (Melchior) Kobuski

With 4 vars.: — var. schliebenii; — var. glabra (Verdc.) Verdc. 1969 [bas.: Adinandra
schliebenii Melchior var. glabra Verdc. 1956; syn.: Melchiora schliebenii (Melchior)
Kobuski var. glabra (Verdc.) Kobuski 1957]; — var. greenwayi (Verdc.) Verdc. 1969 [bas.:
Adinandra greenwayi Verde. 1953 ; syn.: A. schliebenii var. greenwayi (Verdc.) Verdc.
1956]; — var. intermedia (Boutique & Troupin) Verdc. 1969 [bas.: Adinandra interme-
dia Boutique & Troupin 1950; syn.: A. schliebenii var. intermedia (Boutique & Troupin)
Verdc. 1956].

Endemic to S. Tomé:
Balthasaria mannii(Oliv.) Verdc. 1969
bas.: Adinandra mannii Oliv.

syn.:. Melchiora mannii (Oliv.) Kobuski 1956.

We thank Dr. H. Beentje for having brought this error to our attention.




[. INTRODUCTION

“In the midst of a biodiversity crisis... we should make species
exploration, discovery and description an extremely high prior-
ity. We should make the growth and development of natural
history collections to serve as comprehensive evidence of species
and clade diversity a high priority. And we should make the
practice of taxonomy according to its very best theories and
methods a mandate, since we have only one chance to chart the
biosphere.”

Q. D. Wheeler & A. G. Valdecasas in Anal. Jard. Bot. Madrid
64:240 (2007).

This volume corresponds to the last part of our “Enumération”,
Volume 2 (1992), thus concluding the classical Dialypetalae.
An Addendum to Volumes 1, 2, 3, 4 and 5 is placed at the end
(p- 297-392).

In general it follows the rules outlined for the first volume.
However, the families figuring in the Addendum are listed in
alphabetical order. We draw attention to the fact that the basic
map was slightly modified as from Volume 2.
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III. STATISTICAL SUMMARY

The present volume (Addendum excluded) covers 11 families,
including 133 genera and 837 (+2?) species. They are listed below
(Table 1) in alphabetical order. To avoid confusion we use 6-let-
ter acronyms (cf. Vol. 1: 15, 2003).

Table 1 summarizes our lack of information relating to plant habit,
flowers, fruit, ecology, and herbarium material.

With a total of 837 (+2?) species, Table 1 shows the following
results (figures within brackets indicate uncertain data):

— 12 (+4) species (= ¢. 1,5%) for which flowers are unknown;

— 21 (+3) species (= c. 2,5%) for which male flowers are not
known;

— 38 (+3) species (= > 4,5%) without female flowers recorded;

— 53 (+18) species (= > 6,3 %) for which fruits have not been
seen;

— 21 species (= c. 2,5%) without records on their ecology;
— 47 species (= ¢. 6%) which are only known from the type.

We are aware of the fact that our figures do not reflect the
absolute truth. They are certainly too high and should be con-
sidered as an indication only.

Table 1. — Families included in Volume 6 (alphabetical order, 6-letter acronyms). Statistical summary : number of genera (Nr. gen.) and
species (Nr. spp.); number of species for which habit (hab.), reproductive organs (flowers, male flowers, female flowers, fruits) or ecol-
ogy (eco.) are not recorded ; and number of species only known from the type collection. Figures within brackets indicate uncertain data.

Family Nr. gen. Nr. spp. No hab. Nofi. No S Al. NoQ . No fr. No eco. Only type

Alangi 1 2

Anacar 12 162 1 7 14427 12+2? 2 7

Apiace 45 151 1(+2) 1 (+11) 5 9 (+3?)

Aralia 3 37 1 4 1

Burser 6 132 7 (+1) 12 (+3) 2 (+3+27) 3(+3) 4 (+1?)

Connar 10 50 (D) 1(+1) 1

Cornac 2 2

Meliac 16 89 5 4 (+3+27) 3 (+2?) 3

Melian 1 © 3

Ptaero 2 2

Sapind 35 207 (+2?) 2 (+1?) 2 (+1?) 17 (+5?) 28 (+10?) 11 (+2?) 22

Total

11 133 837 (+27?) 12 (+4 +1?) 21 (+3+1?) 38 (+3+9?) 53 (+18 +14?) 21 (+4?) 47 (+4?)
=c.1,5% =c¢.25% =>45% =>63% =c.2,5% =6%

In addition for Apiaceae:

1 species without basal leaves, 2 species without petals, 11 (+1?) with only unripe fruit, 2 species without carpophore seen.

IV. LIST OF FAMILIES INCLUDED IN VOLUME 6

Sequence of families:

BUISETACEAC. ... ecueeuieiieiieie ettt p- 14
MEHACEAC ...ttt p. 54
SaAPINAACEAC ......eveuienienieiieieieie et p. 88
PtacroXylacac ........cccveueeieriieiieeieieeieeieee e p. 150
Melianthaceae .........cevveeieierieeiieieieet e p. 151
ANACATAIACCAC. ... ..ottt p. 157

CONNATACEAC ... eeieeienieeeieiieteeeteeeeie et ete st eneeneesseeaeeneens p. 211
AlANZIACCAC ...ttt p. 232
Cornaceae, incl. Curtisia (Curtisiaceae)............c.ecvervennenne p. 232
ATAlIACCAC ... eevieieeieieeieeee ettt p. 233
APIACCAC ...ttt ettt e e eneenaenaens p. 244
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V. HOW TO USE THIS BOOK

For each species there is a description and a simplified map
of distribution. In a few cases two species figure on the same map
but with different symbols.

The text is conceived in the following manner, based upon
our “Enumération”, Vol. 1 (J.-P. Lebrun & A. L. Stork 1991).

» Bibliographical references are sometimes given at the begin-
ning of families and genera, as appropriate. They mostly refer
to monographs or articles published after the issuing in 1997
of Volume 4 of our “Enumération” (an updating of the bib-
liographies is found at the end of each volume in the chapter
“Additions et corrections...”).

* Basionym and synonym(s) are only cited if they do not
figure in the “Enumération”.

* A short description, mainly with regard to life form, is given,
e.g. tree, shrub, subshrub, liane, (annual, perennial) herb, and
to the height of the plant; for trees sometimes also other char-
acters, such as diameter and/or girth of the bole or presence
of buttresses, are mentioned. Presence of rhizomes, tubers or
bulbs and of spectacular features, such as showy flowers,
exceptionally small or large leaves, flattened or rounded
shoots, etc., or particular uses, are often specified.

* Ecological data are recorded, sometimes in rather detailed
form if known; range of altitude is generally given.

e Ifa species comprises two or more intraspecific taxa, this is
mentioned, but their names are not always quoted, as most
of them appear in our “Enumération”. However, there may
have been changes since the publication in 1991, and in this
case the names figure in the text.

» Extraterritorial geographical distribution is given (i.e. not
marked on the accompanying map of distribution which
includes only the tropical part of Africa as defined in our
“Enumération”).

% ok ok

On the maps of distribution (Fig. 1) we indicate the north-
ern and southern limits of our area, as well as the political
frontiers of the countries within these borders. Arrows (at the
margin of the continent, W Africa) indicate the situation of four
particular countries, viz. Western Sahara, Guinea Bissau, Togo,
and Benin.

The main phytochoria, based upon Frank White’s classifica-
tion and indicated on the maps that figure in Volume 1 of this
Series (p. 19), have been slightly modified. In the following list
Section B has been split into two areas. From North to South,
and East to West the phytochoria are (Figs. 1 and 2):

* A. Southern Sahara-Sindian zone [corresponding to the south-
ern part of White’s phytochorion XVII (Sahara regional
transition zone)].

e B. Sahelian-Sudano-Zambezian zone :

Ba. Sahel regional transition zone [corresponding to
White’s zone XVI];

Bb. Sudano-Zambezian zone [corresponding to the fol-
lowing phytochoria of White: IIT (Sudanian regional
centre of endemism), XI (Guinea-Congolia/Sudania
regional transition zone); X (Guinea-Congolia/
Zambezia regional transition zone); II (Zambezian
regional centre of endemism); XIII (Zanzibar-Inham-
bane regional mosaic); and the north-eastern tip of XV,
i.e. the southernmost part of Mozambique]; the
enclosed parts of the “Afromontane archipelago-like
regional centre of endemism” (VIII) and of the
“Afroalpine archipelago-like region of extreme floris-
tic impoverishment” (IX) have not been taken into
account here (precluded by the small scale of our map).

* C. Guineo-Congolian rain-forest zone [corresponding to phy-
tochorion I of White (Guineo-Congolian regional centre of
endemism)].

* D. Ethiopian Afromontane zone [the northern part of White’s
phytochorion VIII (see above under Bb)].

Tropic of Cancer

Ba-
Bb.

Tropic of Capri

Fig. 1. — Main phytogeographical zones of tropical Africa used in the present work.
For zones A through F, see explanations in the text.

* E. Somalia-Masai/Afroriental zone [phytochorion IV of White
(Somalia-Masai regional centre of endemism) and the north-
ernmost part of XIII (see above under Bb)]. The “Afromon-
tane” (VIII) and “Afroalpine” (IX) archipelago-like regional
centres are included (see above under Bb).
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* F. Lake Victoria mosaic [White’s phytochorion XII (Lake
Victoria regional mosaic)]. As is the case in our zones
Bb and E, the “Afromontane” (VIII) and “Afroalpine”
(IX) archipelago-like regional centres are included here
(see above under Bb).

Madagascar is not included in our compilation although pre-
sent on the map (Fig. 1).The maps are based on literature records
at our disposal; thus they are indicate, but not exhaustive. In cer-
tain cases it has even been impossible to find the exact locality.
Although it will always be possible to add dots on the maps, we
believe that in most cases such additions will not change funda-
mentally the general pattern of distribution for a particular
species.

The distribution of the species is shown on the maps in the
following way :

e For small countries only one dot is used. For larger coun-
tries, and in particular if the distribution falls into different
phytochoria, two (or more) dots are present.

*  Dots are also placed in particular “subdivisions” of large
countries, according to those given in the following floras:
Adumbratio Florae Aethiopicae, Flora of Ethiopia and
Eritrea, Flora of Somalia, Flora of Tropical East Africa,
Flora Zambesiaca, Flore du Congo Belge et du Ruanda-
Urundi (succeeded by Flore du Congo Belge, du Rwanda
et du Burundu, and ultimately by Flore d’ Afrique centrale),
and Conspectus Florae Angolensis.

Readers will notice that plants seem to be more common (as
dots are more numerous) in the eastern part of tropical Africa.
This is often an illusion due to thesubdivision of large countries
mentioned above.

At more or less regular intervals, and at the end of a family,
one or two maps areleft blank, in order to allow for mapping
of newly described species (or species overlooked by the com-
pilers).

Fig. 2. — Main phytochoria of F. White (1983): p. 38 (cf. quotations in the text).
See also “Enumération”, vol. 1: pp. 24-25 (1991).

BASIC REFERENCE
WHITE, F. (1983). The vegetation of Africa: A descriptive mem-

oir to accompany the Unesco/AETFAT/UNSO vegetation
map of Africa. Unesco, Paris.
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VI. THE CHECKLIST: Burseraceae — Apiaceae



BURSERACEAE

BURSERACEAE / 6 g./ 132 spp.

A family of some 18 genera and a total of about 700 species in
tropical and subtropical Africa and America.

BACHELIER, J. B. & P. K. ENDRESS (2009). Comparative floral morphology
and anatomy of Anacardiaceae and Burseraceae (Sapindales), with a special
focus on gynoecium structure and evolution. Bot. J. Linn. Soc. 159: 499-571.

CLARKSON, J. J. & al. (2002). Phylogenetic relationships in Burseraceae based
on plastid rps 16 intron sequences. Kew Bull. 57: 183-193.

HARLEY, M. M. & al. (2005). Pollen morphology and systematics of Burser-
aceae. Grana 44: 282-299.

THULIN, M. & al. (2008). Ambilobea, a new genus from Madagascar, the
position of Aucoumea, and comments on the tribal classification of the frank-
incense and myrrh family (Burseraceae). Nord. J. Bot. 26: 218-229.

WATERMAN, P. G. (1996). The Burseraceae and their resins: ethnobotany and
serendipity. /n: HOSTETTMANN, K. & al., eds., Chemistry, Biological and
Pharmacological Properties of African Medicinal Plants. Proceedings of the
First International IOCD-Symposium Victoria Falls, Zimbabwe, February
25-28, 1996 187-198. University of Zimbabwe Publications, Harare.

A difficult family with some species, in particular of Com-
miphora, incompletely known. Flowers are unknown (or only
immature) in 7 (+1) species (= 5-6%); no male flowers known
(or only immature) in 12 (+3) species (= = 9%); no female
flowers (or only in bud or seen in fruit) in 2 (+3+2 ?) species
(= = 1,5%); fruit unknown (or only very young) in 3 (+3) species
(= = 3%); and 4 (+1?) species (= = 3%); known only from
the type.

(AMYRIS)

Amyris agallocha Roxb. = Commiphora madagascariensis
commiphora Roxb. = C. madagascariensis
gileadensis L. = C. gileadensis
kataf Forssk. = C. kataf
opobalsamum L. = C. gileadensis

AUCOUMEA / 1

Monotypic.

BORN, C. & al. (2007). Impact of past fragmentation of the Central African rain-
forest: phylogeographic studies of Aucoumea klaineana Pierre (Burseraceae).
In: ACHOUNDONG, G., ed., XVIIIth Aetfat Congress 26 February-2 March
2007 Yaoundé, Cameroon. Abstracts: 71. Yaoundé.

BRUNCK, E & al. (1990). L'Okoumé (Aucoumea klaineana Pierre). Monographie.
Centre Technique Forestier Tropical (CIRAD-Forét), Montpellier. 102 pp.

FUHR, M. (1999). Structure et dynamique de la forét cétiere du Gabon. Implications
pour une succession secondaire dérivant de la forét monodominante a oukoumé
(Aucoumea klaineana Pierre). These de doctorat, Université Montpellier 2,
Biologie de I’Evolution et Ecologie. CIRAD-Forét, Montpellier. 183 pp.

FURH, M. & al. (1998). Les peuplements d’okoumés éclaircis au Gabon. Bois
Foréts Trop. 256/2: 5-20.

KIMPOUNI, V. & al. (2008). Diversité floristique du facies forestier & Aucoumea
klaineana (okoumé) du littoral congolais. Acta Bot. Gall. 155: 323-334.

MEDZEGUE, M. J. & al. (2007). Radial growth and characterization of juvenile
and adult wood in plantation grown okoumé (Aucoumea klaineana Pierre)
from Gabon. Ann. Forest. Sci. 64: 815-824.

THULIN, M. & al. (2008). See above under Burseraceae.

VALKENBURG, J. L. C. H. van (2002). Aucoumea klaineana Pierre. /n. OYEN,
L. P A. & R. H. M. J. LEMMENS, eds., Ressources végétales de I'Afrique
tropicale. Précurseur. [Traduction de: Plant Resources of Tropical Africa.
Precursor. 2002]. Programme PROTA, Wageningen: 51-56.

AUCOUMEA

Aucoumea klaineana Pierre — Oukoumé — Enum. 2: 204, 1992 ;
Burkill, Useful pl. W. Trop. Aft., ed. 2, 1: 300, 1985; Sosef & al.,
Check-list pl. vascul. Gabon: 95, 2006 ; Hawthorne & Jongkind,
Woody pl. west. Aft. for.: 716, 2006. — Icon.: Engler, Pflanzenwelt
Afr. 3/1 B: 784, 1915; Engler & Prantl, Natiirl. Pflanzenfam.,
ed. 2, 19a: 417, 1931; A. Chevalier, Vég. utiles Aft. trop. frang. 9:
111, 1917; Walker & Sillans, PI. utiles Gabon: pl. 12 opposite
p. 108, 1961.

Tree, dioecious, 35-50 (-60) m; bole cylindrical, to 2 m @, some-
times twisted, = buttressed to 2-3 m height; bark smelling of
turpentine ; crown pyramidal, with erect, sinuous very ramose
branches pubescent when young; foliage spreading, giving light
shade; leaves imparipinnate, petiole channelled, rhachis to
40 cm long; leaflets in 3-6 pairs, ovate-oblong, 14-30 x 4-7 cm,
apex acuminate, base rounded, glabrous, coriaceous; petiolules
3-4 cm long; panicle 10-20 cm long, axillary or terminal,
capsule 3,5-5 cm long, dehiscing from the base by 5 valves.
Relatively fast growing.

Closed forest with Aucoumea, Lophira alata, Sacoglottis gabo-
nensis,; cultivations; clearings; open ground; road sides; edges
of savannas; gregarious; 1-550 m alt.

The most important timber tree in Gabon. The first wood
samples were collected there by Savorgnan de Brazza in 1883.
The type specimen was collected by Klaine (N° 34) in 1894;
described by Pierre in 1896. The first exportations date
from 1896-1897. The tree was introduced into Zaire in 1940.
Cultivated in plantations near Kribi, Cameroon. Also introduced
into Ivory Coast.

Maps published: Fl. Gabon 3: 63, 1962 ; Bois Foréts trop. 276:
47,2003; 89: 38, 1963; 151: 58-59, 1973, 155: 49, 51, 1974,
178: 6, 1978 ; Medzegue, o.c.: 816; Fuhr, o.c.: Fig. 3.

SYNONYM:

Aucoumea ? velutina Pierre ex Guillaumin, nom. nud. = Canarium
schweinfurthii

(BALSAMEA)

Balsamea edulis (Klotzsch) Baill. = Commiphora edulis

fraxinoides Hiern [= Commiphora fraxinoides (Hiern)
K. Schum.] = Zanha golungensis (Sapindaceae)

harveyi Engl. = Commiphora harveyi
hildebrandtii Engl. = C. hildebrandtii

kotschyi (O. Berg) Engl. = C. africana var. africana
longebracteata (Engl.) Hiern = C. angolensis
mollis (Oliv.) Engl. = C. mollis

mulelame Hiern = C. mulelame

multijuga Hiern = C. multijuga

pilosa Engl. (specim. Hildebrandt 1184) = C. africana var.
africana

schimperi (O. Berg) Engl. = C. schimperi

zanzibarica Baill. = C. zanzibarica

(BALSAMODENDRON)

Balsamodendron africanum (A. Rich.) Arn. = Commiphora
africana

var. africanum Oliv. = C. africana var. africana
ehrenbergianum O. Berg = C. gileadensis
kotschyi O. Berg = C. africana var. africana
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BURSERACEAE

BALSAMODENDRON

kua R. Br. ex Royle = C. kua

molle Oliv. = C. mollis

myrrha T. Nees = C. myrrha

pedunculatum Kotschy & Peyr. = C. pedunculata
playfairii Hook. f. ex Oliv. = C. playfairii
pubescens Stocks — See note under C. gileadensis

roxburghii Arn. 1839, non Stocks 1847 =
C. madagascarensis

schimperi O. Berg = C. schimperi

BOSWELLIA /9

17 species from Africa to India, most numerous in NE tropical
Africa. The fruits are dry pseudocapsules releasing 1-seeded nut-
lets (occasionally winged). — True frankincense (resinous gums)
is obtained from 2-3 species in N Somalia — Dhofar — Hadhra-
maut. — Not in Madagascar (= Ambilobea Thulin, Beier &
Razafim, 2008).

ANONYMOUS (2005). Boswellia sacra Flueck. (Weihrauch), Boswellia serrata
Roxb. ex Colebr. (Indischer W.), Boswellia carteri Birdw. (Somalia =
Olibanum) u.a. — Olibanum. Gdrtner-Bot. Brief 159: 26-27.

DUPERON, J. (1993). L’encens et les Boswellia: Historique. Apport de I’anatomie
a la systématique de trois Boswellia de Somalie et du Yémen. Rev. Cyfol.
Biol. Véget., Botaniste 16: 185-209.

KATZ, E. (1997). Regional conference for Africa on the conservation, manage-
ment and utilization of plant gums, resins and essential oils Nairobi (Kenya),
6-10 October 1997. Journ. Agric. Trad. Bot. Appl. (Jatba) 39: 179-181.

LOMBARD, M.-A. (1990). Oman: la légende de la route de I’encens. Le Figaro
mercredi 24 janvier, 1990.

MIES, B. A. & al. (2000). Frankincense on Soqotra Island (Boswellia, Burser-
aceae; Yemen). Cactus & Succ. J. (U.S.) 72: 265-278.

MOORE, P. D. (2006). Unkind cuts for incense. Nature 444 : 829.

TADESSE, W. & al. (2007). Natural gum and resin bearing species of Ethiopia

and their potential applications. Invest. Agrar.: Sist. & Recursos Forest. 16:
211-221.

THULIN, M. & al. (2008). See above under Burseraceae.

%k %k %k

One species (B. ogadensis) is known only from the type having
no ripe fruit.

Boswellia dalzielii Hutch.; Irvine, Woody pl. Ghana: 508, 1961;
Burkill, Useful pl. W. trop. Afr., ed. 2, 1: 300, 1985. — Icon.:
Berhaut, FI. ill. Sénégal 2: 126, 1974 ; Keay, Trees Nigeria: 336,
1989 ; Ouédraogo & al. in Sécheresse 17: 485-491, 2006, and
Bois & For. Trop. 289/3: 41-48, 2006 ; Akoegninou & al., Fl. ana-
lyt. Bénin: 441, 2006.

syn.:  B. odorata Hutch. p.p. (leaves).

Tree 4-15 m; bole with pale papery bark, peeling and ragged,
containing a whitish fragrant resin; branches slender, ascending;
branchlets stout, knobbly, with the new leaves in a tuft at apex;
leaves imparipinnate, 24-45 cm long, with 7-9 pairs of opposite
leaflets, obliquely lanceolate, sessile, toothed, 6-12,5 X 1,5-3 cm,
apex sharply acuminate ; flowers small white fragrant in racemes
15-25 cm long arranged in clusters at tips of branchlets, appear-
ing before the leaves; capsule leathery, 2 cm long; stone winged.
Wooded savanna, sometimes in large (+ pure) stands with

Anogeissus leiocarpus ; also scattered ; granitic hills, dry = shal-
low soils.

BOSWELLIA DALZIELII

Sometimes planted (ornamental, live-fence).

OUENDRAOGO, A. & A. THIOMBIANO (2010). Diagnostic de I’état des
peuplements et évaluation des potentialités de la multiplication sexuée de
Boswellia dalzielii, un arbre hautement médicinal au Burkina Faso. Scripta
Bot. Belg. 46 (AETFAT XIX, Madagascar, 2010): 343.

When leafless can be confused with a Lannea.

B. frereana Birdw. — Icon.: El. Azzouni & Orlando, Surud
Mtn forests Somaliland, in Plant Talk 36: 24, 2004 ; Lavranos
in L. Russo, ed., Succul. pl. east. Afr.: 136, 2004 ; both pho-
tographs.

Tree 3-8 m, usually with a distinct trunk which is swollen and
often = disc-shaped, to 0,7-1 m @ at base; bark pale yellowish
brown with some outer flaking papery layers; leaves densely
crowded at shoot-apices or alternate on young long-shoots, impar-
ipinnate, 9-15-foliolate, 10-30 cm long, oblanceolate in outline;
petiole 1-5 cm long; petiole and rhachis glabrous or pubescent
with short glandular hairs and somewhat longer eglandular hairs;;
leaflets opposite or subopposite, subsessile, 15-70 x 10-35 mm,
broadly elliptic or the proximal ones often suborbicular, apex
obtuse, margin undulate-sinuate, both surfaces glandular and with
some eglandular hairs or glabrous; flowers produced with the
leaves, in glabrous to densely pubescent racemoid thyrses, 10-
30 cm long and clustered at ends of shoots; capsule = 6-celled,
pear-shaped, glabrous.

Rocky slopes and gullies; often on limestone boulders and cliffs,
or in holes, even clinging to vertical rock-faces; in sparse vege-
tation with Acacia spp., Commiphora spp., Moringa peregrina,
Lannea obovata, Boswellia neglecta, Dobera glabra, Cadaba
longifolia, Adenium obesum, sometimes with Boswellia sacra;
from near sea-level to 1000 m (not 1500) alt.

Yemen; Ethiopia ?

Probably close to B. dioscoridis Thulin from Socotra, with
glabrous leaves.

B. globosa Thulin — Icon.: Nord. J. Bot. 24: 374, 375, 2006 ; Kew
Bull. 40: 42 fig. 2 A-B, 1985; Fl. Somal. 3: 578, 2006.

syn.:  B. bricchettii sensu Vollesen, Kew Bull. 40: 40, 1985,
quoad specim. Thulin 4309, non (Chiov.) Chiov. (= Lan-
nea obovata, Anacardiaceae).

Tree + 2,5-4 m; bark purplish black, smooth; young shoots grey-
ish to purplish brown, longitudinally ridged, pubescent with
spreading straight to + crisped = 0,1-0,4 mm long hairs; leaves
imparipinnate, 5-21-foliolate, 2,5-6 cm long; petiole 2-12 mm
long, rhachis densely pubescent with spreading hairs; leaflets
subsessile, (sub)opposite, 3-6,5 x 1,5-4 cm, elliptic to obovate,
the proximal ones often suborbicular, apex obtuse, base cuneate
to rounded and + asymmetric, entire, densely pubescent with
spreading hairs on both surfaces; racemes few-flowered, to =
4 cm long; capsule 3-4-locular, round, 0,8-1,2 cm @, winged,
glabrous; stone surrounded by a persistent wing.

Limestone boulders in gully in semidesert bushland with Acacia
spp., Commiphora spp., Boswellia frereana, Moringa peregrina;
with Commiphora gileadensis,; known in two localities; 150-
250 m alt. — Another endemic in these arid foothills is Acacia
somalensis.

Close to B. neglecta (and cited as an extreme form of this in
Thulin, F1. Somal. 2: 187, 1999).
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BURSERACEAE

BOSWELLIA

B. neglecta S. Moore ; Nigist Asfaw & Sebsebe Demissew, Aro-
mat. pl. Ethiopia: 86, 87, 2009 (sub nom. B microphylla i.a.). —
Icon.: J. Bot. 15: pl. 185 opposite p. 72, 1877; Kew Bull. 40: 42
fig. 2 C, D (!), 1985; Beentje, Kenya trees, shrubs & lianas: 380
(sub nom. B. hildebrandtii),; Thulin, Fl. Somal. 2: 186, 1999;
Engler, Pflanzenwelt Aft. 3/1 B: 787, 1915, and Engler & Prantl,
Natiirl. Pflanzenfam., ed. 2, 19a: 422, 1931 (sub nom. B. elegans).
syn.:  B. microphylla Chiov.; Enum. 2: 204, 1992.

Shrub or tree to 4-8 m tall, branching near the base from a short
bole; bark dark grey, hardly peeling; young branches very
straight, horizontal, set at nearly 90° to the parent stem, pubes-
cent or with short rather appressed evanescent indumentum and
with longitudinal ridges and fissures; leaves 1-11 cm long,
sparsely tomentose, minutely puberulous or glabrescent; petiole
2-16 mm long; leaflets 3-47, opposite or subalternate, entire,
elliptic-oblong to elliptic-obovate ; flowers in pedunculate cymes,
sometimes precocious, 1-4 cm long or in racemes or panicles;
fruit 3-celled, + pear-shaped, glabrous, 0,8-2,5 cm long; stone
cross-like, horned, sometimes winged.

Acacia, Commiphora bushland on basement complex of lava and
red sandy soil usually over limestone; stony ridges and slopes;
also on gypseous or silty soils; gravelly soil; Acacia, Boswellia,
Terminalia woodland and wooded grassland; 130-1750 m alt.
We have followed Thulin’s wider sense of the species for F1.
Somalia where the variation is continuous. In other areas one can
distinguish forms with many leaflets (= B. neglecta s. str.) and
with few leaflets (= B. microphylla).

B. ogadensis Vollesen

Unarmed tree; older branches yellowish brown, slightly longi-
tudinally ridged, glabrous; spurs with densely crowded persis-
tent leaf bases; leaves imparipinnate with 7 leaflets, sparsely
puberulous; petiole 10-22 mm long; rhachis 25-50 mm; leaflets
elliptic to subcircular, entire, subsessile or with petiolules to 2-
13 mm long, terminal one 2,5-3,8 x 1,5-4 cm, laterals 1,7-3,8 x
1,5-2,8 cm; apex rounded to retuse; base cuneate (terminal) or
rounded to subcordate; flowers precocious in racemoid panicles,
4-14 cm long; ripe fruit unknown.

Acacia, Commiphora bushland on rocky limestone slopes; 300-
400 m alt.

Only known from the imperfect type.

B. papyrifera (Del.) Hochst; Nigist Asfaw & Sebsebe Demis-
sew, Aromat. pl. Ethiopia: 89, 2009. — Icon.: Hook. Ic. PI1. 30:
pl. 2997, 1913 ; Engler & Prantl, Natiirl. Pflanzenfam., ed. 2, 19a:
421, 1931 (photo. wood).

bas.:  Amyris papyrifera Del.

syn.:  Enum. 2: 204, 1992; Boswellia occidentalis Engl., non
A. Chev. ex Guillaumin, nom. nud. (= Canarium schwe-
infurthii).
Tree 4-12 m; bole clear for 2-3 m, 0,5 m © at breast height; crown
spreading, open; bark smooth, pale, peeling in wide strips; young
branches pubescent; leaves imparipinnate, 20-40 cm long, grey
pubescent-tomentose ; petiole 3-30 mm long; leaflets 13-25,
oblong-lanceolate, subfalcate, sessile, attenuate apically, margins
crenate or bicrenate; racemes compound, pubescent, semi-pre-
cocious, to 30 cm long; capsule glabrous, pear-shaped, c. 2,2 cm
long, widest (c. 9 mm) at apex.

Stony hillsides, often dominant forming pure stands; sandy
valleys; dry, rocky or = shallow soils; on granite; bare rocky
slope with Terminalia brownii, Lannea fulva, Euphorbia magn-
icapsula, Xerophyta simulans; among boulders; dry Acacia,
Commiphora woodland and wooded grassland; Pterocarpus
woodland; lava flows; 400-1830 m alt.

BOSWELLIA PAPYRIFERA

Also planted ; propagation from seeds and cuttings.

KINDEYA GEBREHIWOT & al. (2003). The importance of closed areas on the
natural regeneration of Boswellia papyrifera (Del.) Hochst. in Ethiopia.
In: SEBSEBE DEMISSEW & al., eds., XVIIth AETFAT Congress 21-26 Sep-
tember 2003, Abstracts : 45. Addis Ababa University Press.

KINDEYA GEBREHIWOT & al. (2006). The importance of closed areas for the
natural regeneration of Boswellia papyrifera (Del.) Hochst. in Ethiopia. /n:
GHAZANFAR, S. A. & H .J. BEENTIE, eds., Taxonomy and ecology of
African plants, their conservation and sustainable use: 147-156. Royal
Botanic Gardens, Kew.

MOORE, P. D. (2006). Unkind cuts for incense. Nature 444/7121: 829.

TADESSE, W. & al. (2007). Natural gum and resin bearing species of Ethiopia
and their potential applications. Invest. Agrar.: Sist. & Recursos Forest. 16/3:
211-221.

WOLDESELASSIE OGBAZGHI & al. (2006). Disribution of the frankincense
tree Boswellia papyrifera in Eritrea: the role of environment and land use.
J. Biogeogr. 33: 524-535.
The chief gum resin producing tree in Ethiopia, where little effort
has been done to domesticate it. It seems to be in critical condi-
tion and needs priority in nature conservation. It has been shown
that annually tapped trees have a very low seed germination suc-
cess. Moreover, the species is sensitive for natural or human inter-
ferences: windfall, insect attacks, termites, fire, clearing by local
farmers, trampling/browsing by cattle, etc. (Tadesse & al., o.c.).

The type of B. chariensis is not from Centr. Aft. Rep. but from Chad.

B. pirottae Chiov.

Tree to 10 m; bark grey to black, rugose to reticulately fissured,
not peeling; branchlets crisped pubescent, glaucous; leaves
imparipinnate, 15-35 cm long, glabrous apart from petiole and
midrib; petiole 1,5-4 cm; leaflets 7-27, narrowly ovate, serrate,
glaucous, median and upper ones 3-7 x 0,8-1,8 cm, apex acute
to acuminate; flowers clustered in few-flowered cymules along
axes of narrow, contracted pubescent panicles 2,5-10 cm long;
capsule 1,8-2,7 cm long; stones with apical horns.

Commiphora, Boswellia, Combretum and Acacia, Lannea wood-
land, on steep rocky slopes; 1200-1800 m alt. — Rare.

Near B. papyrifera.

B. rivae Engl. — Icon.: Engler, Pflanzenwelt Aft. 3/1 B: 787, 1915,
and Engler & Prantl, Natiirl. Pflanzenfam., ed. 2, 19a: 422, 1931
(sub nom. B. boranensis), Thulin, Fl. Somal. 2: 185, 1999; Kak-
teen & Sukk. 52: 332 (photo.), 2001.

syn.: Enum. 2: 204, 1992.

Shrub or tree with a short bole, to 7 m tall ; bark mottled yellowish
grey, peeling in small papery flakes, leaves imparipinnate, to
18 cm long, pilose-pubescent with stiff erect hairs = 0,4 mm
long; petiole 4-16 mm long; leaflets 13-25, opposite or alternate,
almost sessile, oblong, base and apex rounded, crenate, to 18 x
10 mm near the middle of the leaf, smaller above, much smaller
below ; panicle few-flowered, 2-5 cm long; capsule angular, pear-
shaped, pubescent, 1,7-2,7 cm long; stones with apical and basal
horns and 2 lateral horns.

Open Acacia, Commiphora bushland on limestone hills, red
sandy to stony soil overlying limestone; rocky ridges; 200-
920 m alt.

B. sacra Fliick. — Icon.: Bull. Soc. Hist. Nat. Savoie 325: 19, 21-
24,2001; Kakteen & Sukk. 52: 327, 330-331, 2001; Lavranos in
L. Russo, ed., The succulent plants of Eastern Africa: 137, 2004
(photo.); Settesoldi & al., Esploratori italiani nell’ Africa Orien-
tale 1870-1930: 13, 53, 2005.

syn.: B. carteri Birdw., incl. var. subintegra Engl. and var.
undulato-crenata Engl.; Enum. 2: 204, 1992.
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BURSERACEAE

BOSWELLIA SACRA

Tree 1,5-8 m tall, or shrub branched almost from ground level;
bark pale brown with a flaking papery outer layer over a thick
reddish-brown resiniferous layer; base of trunk sometimes +
swollen; twigs stout; leaves oblanceolate in outline, imparipin-
nate, 10-25 cm long, including a <1 cm long petiole, 11-19-foli-
olate; leaflets lanceolate, oblong, elliptic or broadly ovate, to 5-
7,5 x 2-3,5 cm, apex obtuse to subacute, base broadly cuneate
or truncate and often asymmetric, margins often somewhat undu-
late, usually crenate, above * densely hirsute to subglabrous,
below much paler, hirsute to densely tomentose with a prominent
network of veins; racemes glabrous or sparsely pubescent, or
little-branched panicles 6-26 cm long (0,5-4 cm long peduncle
included); capsule 3-4-celled, pear-shaped, c. 1 cm long, glabrous;
stones 4-pointed, horned.

Rocky slopes and gullies on limestone; often on cliffs or large
boulders; 5-1230 m alt.

Probably in Ethiopia (occurs just east of the border in N Harerge);
Yemen (Hadramaut), Oman (Dhofar).

The gum resin constitutes the most valued frankincense and is
a major export commodity from Somalia. Different types and
qualities of gum exist.

FRITSCH, R. (2001). L’arbre a encens, Boswellia sacra Fliickiger (= B. carteri
Birdw.), et la diffusion de 1’encens dans I’ Antiquité. Bull. Soc. Hist. Nat. Savoie
325:17-29.

MIES, B. A. & J. J. LAVRANOS (2001). Verbreitung des Echten Weihrauch-
baumes Boswellia sacra in Siidarabien. Kakteen & Sukk. 52: 327-335.

RAFFAELLI, M. & al. (2006). Boswellia sacra Flueck. (Burseraceae) in the Hasik
area (Eastern Dhofar, Oman) and a list of the surrounding flora. Webbia 61:
245-251.

Sometimes cultivated at home by bonsai-lovers (S. Maciejewski
in Brooklyn Bot. Gard. Handbook 184 : 40, 2006).

Resembling B. bullata Thulin in Socotra.

NOMEN NUDUM:

Boswellia sahariensis A. Chev.

SYNONYMS:

Boswellia bhau-dajiana Birdw., incl. var. serrulata Engl.
= Boswellia sacra

boranensis Engl. = B. rivae

bricchettii (Chiov.) Chiov. = Lannea obovata
(Anacardiaceae)

bricchettii sensu Vollesen 1985 = Boswellia globosa
campestris Engl., nom. nud. = B. neglecta

carteri Birdw., incl. var. subintegra Engl. and undulato-
crenata Engl. = B. sacra

chariensis Guillaumin = B. papyrifera
elegans Engl. = B. neglecta

hildebrandtii Engl., non Bak. = B. neglecta
holstii Engl., nom. nud. = B. neglecta
microphylla Chiov. = B. neglecta
multifoliolata Engl. = B. neglecta
occidentalis Engl. = B. papyrifera

occidentalis A. Chev. ex Guillaumin, nom. nud.
= Canarium schweinfurthii

odorata Hutch., p.p. (inflor.) = Boswellia papyrifera
odorata Hutch. p.p. (leaves) = B. dalzielii

ruspoliana Engl., 1912, 1915, nom. nud., 1931 nom.
semi-nud. = B. rivae

undulato-crenata (Engl.) Engl. = B. sacra

CANARIUM /2

Some 80 species from Africa to Malesia. Flowers 3-merous, dioe-
cious; fruit a drupe borne on the persistent cupule-like calyx.

Canarium madagascariense Engl. subsp. madagascariense. —
Icon.: F1. Madag. 106: 47, 1946; Lovett & al., Field guide moist
for. trees Tanzania: 46, 2006.

syn..  C. multiflorum Engl.; C. liebertianum Engl.; C. pulchre-
bracteatum Guillaumin; C. obtusifolium Scott-Elliot;
? C. harami Boj., nom. nud.

Spreading tree = 12-35 m; bole straight, cylindrical, 0,3-2 m @,

often buttressed ; branchlets 4-12 mm @, glabrous or short ful-

vous-tomentose, glabrescent; leaves imparipinnate, 50 cm long,

with 9-19 opposite leaflets, petiolules = 11 mm long; flowers

very small, in spreading panicles as broad as long.

Rare in forest remnants on sandy soil in shallow river valleys; 5-
300 m alt.

Extremely variable.

Madagascar [subspp. madagascariense, bullatum Leenhouts,
obtusifolium (Scott-Elliot) Leenhouts].

Seems to have been well known in coastal Tanzania, but now
approaching extinction before its economic value has been
assessed. Collected at least 4 times in the 20 years before 1914
but only twice since then (fide Gillett in F1. Trop. E. Aft., Burs-
eraceae: 2, 1991).

C. schweinfurthii Engl. — African Elemi, Incense Tree. — Lovett
& al.,, o.c.: 47; Chapman & Chapman, Forests Taraba &
Adamawa States, Nigeria: ¢9, 2001; Jaeger & Adam, Vég. vas-
cul. Mts Loma, Boissiera 32: 284, 1980. — Icon: Aubréville, Fl.
forest. Cote d’Iv., ed. 2, 2: 139, 1959 ; Fl. Zambes. 2/1: 284,
1963 ; Berhaut, Fl. ill. Sénégal 2: 130, 1974 ; Voorhoeve, Liber.
high for. trees: 77, and pl. 3 opposite p. 80, 1979; Keay, Trees
Nigeria: 338, 1989 ; Akoegninou & al., Fl. analyt. Bénin: 442,
2006; Hawthorne & Jongkind, Woody pl. west. Afr. for.: 716,
717, 2006 ; Latham & Konda, Pl. utiles Bas Congo, ed. 2: 71,
2007; Lisowski, F1. (angiosp.) Rép. Guinée 2: fig. 124, 2009;
Harris & Wortley, Sangha trees: 160, 2008.
syn.: C. chevalieri Guillaumin; C. thollonicum Guillaumin;
C. velutinum Guillaumin; C. occidentale A. Chev.;
C. khiala A. Chev., nom.; Aucoumea ? velutina Pierre ex
Guillaumin, nom. nud.; Boswellia occidentalis A. Chev.
ex Guillaumin, nom. nud., non Engl. (= Boswellia
papyrifera); Bersama zenkeri Giirke ex A. Chev., nom.
nud. (Melianthaceae); Chytranthus setosus sensu
A. Chev., Explor. Bot. 1: 152, 1920, p.p. quoad specim.
Chevalier 22884, non Radlk. (Sapindaceae).

Deciduous tree 8-50 m, swollen at base or with blunt buttresses;
trunk straight, massive, cylindrical, 1,3-2 m @, 4 m in girth, clear
to 2-25 m height, with widely spreading branches; crown to
20 m @; leaves at the end of the branchlets, these and the young
foliage with dense short rusty hairs; differs from C. madagas-
cariense by : more numerous leaflets (17-45) with short petiolules
(1-6 mm long), longer calyx (= 10 mm, not 2-3 mm).

Cleared forest, secondary forest; rare except by lakes, in drier
areas chiefly near rivers; often an isolated tree on cleared ground;
rain-forest with Heritiera utilis; sometimes in periodically inun-
dated places; forest gallery; humid forests with Terminalia,
Ceiba, Musanga, Annonaceae,; sometimes amongst other trees;
rare in savannas; near 0-1600 m alt.

Perhaps also in SW Ethiopia (not in the North !). Perhaps spon-
taneous in gallery in S Chad.
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BURSERACEAE

CANARIUM SCHWEINFURTHII

Drupe (with hard 6-angled stone used for necklaces) edible;
probably distributed by primates and hornbills — distribution area
probably also extended by man. Sometimes planted; propaga-
tion from seeds or collected seedlings.

At a distance similar to Entandrophragma utile (lacking buttresses
and fragrant gum). A young tree can be confused with Dacryodes
klaineana (lacking clustered leaves).

IMPERFECTLY KNOWN:

Canarium mansfeldianum Engl. (type: Mansfeld 27, a sterile
specimen from Cameroon, probably destroyed); the native name
“edjum” suggests this may be Dacryodes edulis.

SYNOMNYMS (see also above under the species):
Canarium edule (G. Don) Hook. f. = Dacryodes
macrophyllum Oliv. = D. macrophylla
mansfeldianum Engl. = ? D. edulis
mubafo Ficalho = D. edulis
saphu Engl. = D. edulis

COMMIPHORA / 101

syn.. Balsamea Gled., nom. rejic.; Balsamodendrum Kunth;
Hemprichia Ehrenb.; Heudelotia A. Rich.; Hitzeria
Klotzsch; Spondiopsis Engl.

Some 190 species in Africa and Madagascar, Arabia, Iran to India,
and in S. America (Mexico, Brazil); mainly in arid and sub-arid
zones, predominantly in Africa. Closely related to the South
American genus Bursera.

Flowers 4-merous, (imperfectly) dioecious. Fruit a pseudocap-
sule/drupe splitting into 2(-4) valves, then revealing stones =
covered by a fleshy red-orange pseudaril (outgrowth of the
endocarp).

“In attempting to revise any part of Commiphora many difficul-
ties arise” (Gillett, Kew Bull. 28: 25, 1973).

A very difficult genus; many species are leafless for most of the
year; flowers and fruits appearing when the plant is leafless or with
young leaves; it is difficult to collect complete material ; many
species have been described from incomplete or mixed collections
[Commiphora voensis Engl. is in fact the Fabaceae Platycelyphium
voense (Engl.) Wild; Commiphora holstii Engl. = Combretum
aculeatum (Combretaceae) ; Commiphora reghinii is Euphorbia
Jatrophoides (Euphorbiaceae); C. tomentosa is Lannea rivae
(Anacardiaceae), etc...]; on the whole 14 species!

On the other hand, Spondiopsis trifoliata Engl. described as an
Anacardiaceae, is in fact Commiphora eminii, and Euphorbia
guerichiana may be mistaken for a Commiphora, there are also
Dalbergia commiphoroides and Rhus commiphoroides (= R. ten-
uinervis), Indigofera commiphoroides (= L. lupatana), Stegano-
taenia commiphoroides; don’t lose heart !

For determination the presence or absence of true spines is a very
important character, which should be kept in mind when
collecting material. “Like so many African tree genera, it is
surprising that they are so poorly collected over much of their
range ...” (Coe & al., o.c.: 75).

Sterile plants may be confused with Lannea (Anacardiaceae)
but bark different (in Lannea tough, string-like, sometimes with
stellate hairs ; in Commiphora translucent, peeling, with green
under-bark ; exudate a gummy resin, often aromatic). The true
myrrh is produced by C. myrrha.

Many species take root easily, and fresh stakes are used to make
hedges.

COMMIPHORA

In our area, many species are incompletely known. No flowers are
recorded for 6 (or 7) species (= 6-7%); male flowers are unknown
in 11 (+2) species (= = 11%), and female flowers are lacking for
2 (+2?) species and known only in bud or in fruit for further 3
species (= = 5% in all); the fruit is unknown in 1 (+17?) species and
known only in immature state in further 2 species ( = 1-3-4 % in
all); four species are known only from the type (= 4%).

ABDI, A. A. & al. (2003). Morphometric analysis of Commiphora section
Hemprichia (Burseraceae) in the flora of Tropical East Africa. /n: SEBSEBE
DEMISSEW & al., eds., XVIIth AETFAT Congress 21-26 September 2003,
Abstracts : 23. Addis Ababa University Press.

CLARKSON, J. J. & al. (2002). Phylogenetic relationships in Burseraceae based
on plastid rps 16 intron sequences. Kew Bull. 57: 183-193.

COE, M. & al. (1999). The flora of Mkomazi and its regional context. /n: COE,
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Commiphora acuminata Mattick

Unarmed apparently glabrous tree 4-7 m tall; outer bark peeling
in several conspicuous, glistering, copper-coloured, translucent,
fragile, layered sheets from the green under-bark; leaves coria-
ceous, olive-green when dry, apparently always 3-foliolate, appar-
ently glabrous but with minute hairs on petioles and petiolules;
petiole channelled, 20-55 mm long; all leaflets with an acumen
to 2 cm long, panicles glandular; male flowers unknown; drupe
flattened, asymmetric, 2-valved, c. 1 cm long.

Dense Acacia, Commiphora bushland on rocky slopes; 750-
900 m alt.

Collected very few times in a restricted area; but the plant, very
characteristic, has been seen in a leafless state in central Tanza-
nia (fide FI. Trop. E. A