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The South African Species of Commiphora*

J.J. AL VAN DER WALT |

ABSTRACT

A revision of the South African species of Commiphora (Burseraceae) is presented in which 2 keys are provided
to the 18 species recognized. A comprehensive morphological study, including an anatomical study of the
stems and leaves, was regarded as essential for an accurate delimitation of the different species. Maps, sketches

and photographs serve for illustration.
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INTRODUCTION

Berg (1862) was apparently the firstauthor to publish
a classification of Commiphora under the name
Balsamodendrum Kunth. He divided the 13 species
into two sections, using the type of inflorescence and
the structure of the calyx as criteria. These two
sections were divided into various subsections,
mainly based on leaf characteristics. Berg did not
assign names to these sections or subsections.

Engler (1883) extended the classification of Berg,
recognizing 35 Commiphora species, which he divided
into 18 subsections. This classification of Engler was
primarily based on leaf characteristics and again no
names were assigned to the subsections.

In 1896 Engler revised his classification of 1883
and recognized 63 species. The classification of 1896
was once more extended by Engler in 1913. In this
much more elaborate classification, 129 species were
divided into 43 sections which he published validly
with names and diagnoses. The classifications of
Engler published in 1915 and 1931 were principally
repetitions of the 1913 classification with a few
modifications and additions. Although Engler based
the ultimate division of the 43 sections mainly on leaf
characteristics such as the type of leaf, hairiness of
the leaves, number, colour, shape and margins of the
leaflets, he already realized the taxonomic importance
of the pseudaril. The variable structure of the pseudaril
was used as a criterion for distinguishing between two
of the sections.

* Forms part of a D.Sc. thesis submitted to the University
of Pretoria.
t Botany Department, University of Stellenbosch.

Sprague (1927) and Chiovenda (1932) adopted
Engler’s classification, but Wild (1959a) regarded the
system as artificial providing no guide to the natural
relationships of the species. The classification of
Wild (1959a) was mainly based on characteristics of
the fruit, inflorescence and flower, although leaf
characteristics were used in the subdivision of the
sections and subsections. According to Wild the
structure of the pseudaril, shape and surface of the
putamen and the structure of the disk in the flowers
are of vital importance. Wild reduced the number of
sections considerably and he also showed that many
of Engler’s species were in fact synonyms. He dis-
tinguished 185 species although 266 names for
Commiphora species had been published in the Index
Kewensis. There are many reasons for the great
number of synonyms. Burtt (1935) mentioned that
specimens in European herbaria often consist of
leafless twigs without any flowers or fruit. The irregular
branching, the presence of thorns and the fact that
the leaves often fall off during the preparation of the
specimens contribute to the poor quality of the
specimens obtained. White (1962) noted that the
plants are leafless for a great part of the year even
when flowers and fruits are produced. In addition,
it should be mentioned that important taxonomic
features such as those of the pseudaril and flower
are lost during the drying process. Ripe fruits with
exposed pseudarils are very attractive to birds and
are seldom found on plants.
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Sonder (1860), Harvey (1862), Hiern (1896), Burtt
Davy (1932), Verdoorn (1951), Codd (1951), Von
Breitenbach (1965) and de Winter (1968) were the
main contributors to the knowledge of the South
African species of Commiphora. In the past, descrip-
tions of the species were mainly based on external
morphological features, but due to insufficient
available material, the knowledge of these features
was also incomplete. South African botanists, such
as Verdoorn and de Winter, who are particularly
interested in this genus, realize that it is essential to
obtain mature flowers and ripe fruit for diagnostic
descriptions and for the investigation of the relation-
ships of the different species.

This investigation was conducted on 18 species of
Commiphora, so far the only representatives of the
Burseraceae recorded in South Africa. The majority
of species is widely distributed in the central and
northern parts of Transvaal, but they are particularly
common in the dry bushveld of the northern and
north-eastern Transvaal. In the Transvaal, north of
the Tropic of Capricorn, 11 species occur and large
areas north of the Soutpansberg can be designated
as Commiphora-\e\d. Twelve species are recorded from
the Kruger National Park, while the genus is also well
represented in Zululand. A few mesophytic species
occur along the east and south coast, extending as
far south as East London. So far two species from
the northern Cape, and four from the north-western
Cape, have been recorded. The species occurring in
the north-western Cape represent the most xerophytic
species studied.

The aim of this investigation was primarily to
make a contribution to the knowledge of the South
African flora by an accurate delimitation of the
indigenous species of Commiphora. The morphological
investigation was conducted on fresh material
collected for each of the species. A comprehensive
organographic study of the stems, leaves, flowers
and ripe fruit, as well as an anatomical study of the
leaves and stems, was regarded as essential for the
accurate delimitation of the different species. For a
comparative anatomical study of the leaves, it was
decided to study the terminal leaflets of all the species,
and the transverse sections were made a third of the
distance from the base of the leaflets. The anatomy
of the petioles has also been studied from transverse
sections made through the distal part of the petioles.
The anatomical study of the stems included a study
of the young stems and stems with a diameter of
2,5 cm of each species.

The type specimens of all the species including
those of the synonyms, have been studied and, where
applicable, lectotypes have been indicated. All
gatherings cited are represented in the National
Herbarium, Pretoria (PRE), unless otherwise indicated
by the herbarium abbreviation shown after the
collector’s number.
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COMMIPHORA

Commiphora Jacq., Hort. Schoenbr. 2: 66, t
249 (1797); Engl, in A.DC., Monogr. Phan. 4: 7
(1883); Bot Jahrb. 15: 94 (1893); in Pflanzenfam.
3,4: 251 (1896); Bot. Jahrb. 26: 368 (1899); Bot.
Jahrb. 34: 303 (1905); Guillaumin in Ann. Sc. Nat.
9,10: 279 (1909); Engl, in Bot. Jahrb. 44: 144 (1910);
Bot. Jahrb. 46: 289 (1912); Bot. Jahrb. 48: 449
(1913); Pflanzenw. Afr. 3,1: 786 (1915); Bot. Jahrb.
54: 292 (1917); Hutch. & Dalz., FI. W. Trop. Afr.
1: 488 (1928); Engl, in Pflanzenfam. ed. 2,19a: 429
(1931); Chiov., FI. Somala 2: 53 (1932); Burtt in Kew
Bull. 1935: 101 (1935); Webber in Lilloa 6:443 (1941);
Perr. Bathie in FI. Madag. 5: 5 (1946); Exell &
Mendonca in Consp. Fl. Angol. 1: 298 (1951); Miller
in J. S. Afr. Bot. 18: 38 (1952); Wild in Bol. Soc.
Brot. 2,33: 76 (1959); Dale & Greenway, Kenya
Trees: 76 (1961); Capuron in Adansonia 2: 270
(1962); White, For FI. N. Rhod.: 173 (1962); Wild
in FI. Zamb. 2,1: 263 (1963); Von Breitenbach, Ind.
Trees S. Afr. 3,2: 429 (1965); De Wint. in Trees S.
Afr. 20,1: 3 (1968); Merxm., Prod. Fl. SW. Afr.
23: 1 (1968). Type species: C. madagascariensis
Jacq., Hort. Schoenbr. 2: 66, t. 249 (1797).

Amyris sensu Linn., Mant.: 65 (1767).

Balsamea Gled. in Berl. Ges. Naturf. Fr. Schr. 3:
127 (1782); Engl., Bot. Jahrb. 1: 41 (1881).

Balessan Bruce, Trav. 5: t. 25 (1790).

Balsamodendrum Kunth in Ann. Sc. Nat. 1,2: 348
(1824); DC., Prodr. 2: 76 (1825); Sond. in Fl. Cap.
1: 526 (1860); O. Berg in Bot. Ztg. 21: 161 (1862);
Marchand in Adansonia 8: 34, 67 (1867); Oliv. in
FI. Trop. Afr. 1. 324 (1868).

Hemprichia Ehrenb. in Linnaea 4: 396 (1829);
Marchand in Adansonia 8: 69 (1867).

Heudelotia A. Rich, in Guill.,, Perr. & A. Rich,,
FI. Sen. 1: 150, t. 39 (1832).

Protium sensu Wight & Arn. in Prod. Fl. Ind.:
176 (1834); Harv. in Fl. Cap. 2: 592 (1862).

Protionopsin Blume in Mus. Bot. Lugd.-Bat. 1:
229 (1850) nom. nud.

Hitzeria Klotzsch in Peters, Reise Mossamb. Bot.
I: 89 (1861).

Balsamophloeos O. Berg in Bot. Ztg. 20: 163
(1862).

Dioecious or polygamous but rarely monoecious
many-stemmed shrubs or shrubs with the trunk
branching repeatedly above soil level or trees with a
single main stem of variable height; bark often peeling
or flaking in papery pieces or strips; resin ducts
secreting an odoriferous resin occurring in the phloem;
wood relatively light and consisting mainly of septated
fibres; branchlets often spine-tipped, glabrous, pilose
or tomentose. Leaves petiolate but rarely sessile or
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subsessile, alternate, usually grouped at the ends of
the branches, simple, trifoliolate or impari-pinnate,
margins or leaflets usually crenate, serrate or lobed
but seldom entire, glabrous, pilose or tomentose,
leaflets dorsiventral or isobilateral; petioles of a few
species with medullary vascular bundles. Flowers
unisexual rarely bisexual, perigynous or hypogynous,
male flowers usually larger than female flowers,
appearing before or with the leaves and occasionally
after the leaves in axillary simple or compound
dichasial cymes, in paniculate cymes or singly in
clusters. Pedicels of variable length, glabrous or
pilose to tomentose. Calyx infundibuliform, cam-
panulate or broadly campanulate with 4 valvate
persistent lobes, usually yellowish-green or reddish-
green, glabrous, glandular or pilose to tomentose, in
perigynous flowers continuous with hypanthium, in
hypogynous flowers inserted on receptacle. Petals 4,
usually yellow to green, apex incurved, glabrous or
occasionally pilose on outside. Disk in perigynous
flowers adnate to hypanthium, cylindrical, rarely
fleshy, sometimes lobed; in hypogynous flowers not
adnate to calyx or corolla, intrastaminal, cylindrical,
usually with 4 large lobes but in some species with
4 large and 4 small lobes, lobes bifid or not bifid;
disk in male flowers usually more fleshy than in
female flowers, glabrous or occasionally pilose.
Stamens 8 or in a few species 4, obdiplostemonous,
4 antisepalous stamens longer than other 4; filaments
subterete but lower part usually flattened and broad-
ened, inserted on the outside or on top of disk;
anthers introrse and adnate; staminodes in female
flowers. Gynoecium rudimentary in male flowers;
half inferior in perigynous flowers and superior in
hypogynous flowers, usually glabrous but occasionally
glandular or pilose; ovary ovoid, 2-locular with 2
epitropous ovules per loculus; style of variable
length but usually relatively short; stigma capitate,
obscurely 2-4 lobed. Fruit an ovoid, ellipsoid or
subglobose drupe, usually asymmetrically flattened;
exocarp relatively thin, glabrous but occasionally
pilose; mesocarp usually fleshy, consisting of spongy
tissue with resin ducts; exocarp and mesocarp
splitting in ripe fruit into 2 longitudinal valves (4
valves in a few species outside our area); endocarp

forming a crustaceous or bony putamen and usually
also a pseudaril; putamen ellipsoid or subglobose.
irregularly flattened, smooth or rugose, usually
enclosing one fertile loculus and a much smaller
abortive loculus; seed with a straight embryo,
cotyledons much folded; pseudaril clasping putamen,
usually red or yellowish, usually fleshy but in a few
species thin or membranous or absent, cupular with
short lobes or arms or with 2-4 relatively long arms
or covering almost whole putamen without distinct
arms.

Commiphora is represented in Arabia and western
India by only eight species, all the other species
occurring on the continent of Africa or on islands
along the east coast of Africa. The genus is well
represented in Madagascar and the Mascarenes where
25 species occur.

According to Jacquin (1779) the type species, C.
madagascariensis Jacq., is a plant from Madagascar
and Mauritius although the specimen from which
the plant was described was a cultivated plant. C.
madagascariensis has apparently never been re-
collected in either Madagascar or Mauritius. There is
evidence that species of Commiphora have been much
in demand for their resin from the earliest times
and it may be that the type species was widely cul-
tivated in the past (Wild, 1959a). According to Wild
it could easily have been in cultivation in Madagascar
or Mauritius before 1797 when Jacquin described it.

Engler (1931) and Wild (1959a&b, 1963) regarded
the leaves of C. glandulosa, C. pyracanthoides and C.
merkeri as unifoliolate. According to them, repre-
sentatives of the genus with pinnate leaves are
primitive, and the unifoliolate leaves are developed
by way of reduction. Sinia (1938) and Leenhouts
(1959) rejected this theory and stated that the pinnate
condition is advanced. The phylogeny of Commiphora
species needs further investigation, but observations
made during this study, support the view of Sinia and
Leenhouts. Since no articulation exists in the petioles
of C. glandulosa, C. pyracanthoides and C. merkeri,
I prefer to designate the leaves as simple rather than
unifoliolate.

Key to the Species Based on Vegetative Characteristics

Branchlets spine-tipped:

Leaves simple or trifoliolate with 2 much smaller lateral leaflets:

Bark grey with large black lenticels and peeling off around the stems in yellowish papery strips,
branchlets smooth and purplish, leaves glaucous, small trees with a single stem.................. 3. C. merkeri

Bark yellow to green and flaking in yellowish papery pieces, branchlets greyish, leaves green, trees
with a single main stem or many-stemmed shrubs:

Many-stemmed shrubs up to 3 m tall, terminal leaflet up to 4 x 2 cm, leaflet-margins finely crenate-

serrate or entire
Trees with a single main ste

crenate-serrate, rarely entire........ocoevnn

.................................................................... 2. C. pyracanthoides
up to 8 m tall, terminal leaflet up to 6x3 cm, leaflet-margins finely
.............................................................................. 1C . glandulosa

Leaves trifoliolate with the lateral leaflets at least half the size of terminal leaflet:

Branchlets and leaves pilose to tomentose...............

.................................................................................. 5. C. africana

Branchlets and leaves glabrous or with a few scattered short hairs:
Branchlets and leaves glabrous, leaflets elliptic to broadly elliptic, margins coarsely crenate-serrate

especially in upper half, terminal leaflet dorsiventral.......... o 4. C. schimperi
Branchlets and leaves with a few scattered short hairs, leaflets elliptic to ovate to broadly ovate,
margins entire or upper half finely crenate-serrate, terminal leaflet isobilateral........... 6. C. neglecta

Branchlets not spine-tipped:

Leaves SIMPIE ..o

Leaves trifoliolate or impari-pinnate:
Branchlets and leaves pilose to tomentose:

.......................................................................... 15. C. namaensis

Leaflets often distinctly paler below, margins entire, bark peeling in thick discs, trunk ofter irregu-

larly fluted. ..o

.................................................................................... 7. C. mollis
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Leaflets not distinctly paler below, margins not entire (or entire as usually the case with C. edidis),
bark flaking or peeling in thin papery pieces, trunk not fluted:

Leaves trifoliolate or impari-pinnate, lateral leaflets up to 2x1,2 cm, branchlets not obtuse,
terminal leaflets isobilateral and with hespiridin crystals, petiole without medullary vascular

DU IS ettt 14. C. angolensis
Leaves only impari-pinnate, lateral leaflets larger than 2x1,2 cm, branchlets obtuse, terminal
leaflet dorsiventral and without hesperidin crystals, petiole with medullary vascular bundles:
Bark peeling in large yellowish papery pieces, tree with a single main stem, stems not entwined,

leaves dark green, leaflets obovate to broadly elliptic, margins crenate-serrate to finely lobed
9. C. marlothii

Bark flaking in small yellowish papery pieces, many-stemmed shrub or small tree, stems usually
entwined, leaves greyish-green, leaflets narrowly elliptic to narrowly ovate, margins usually
entire, rarely finely Crenate-SEITALE ...cciviceeiieeecce e e 10. C. edidis
Branchlets and leaves glabrous (or with a few scattered short hairs in the case of C. harveyi):
Leaves impari-pinnate or trifoliolate with relatively large leaflets and the petiole usually much
longer than 2 cm, trees with a single long trunk or many-stemmed:
Branchlets and leaves with a few scattered short hairs, bark usually peeling in large brown
PAPEIY PIECES iuiiiitetetisetet sttt ettt ettt s ettt a e bs e s bbb s et bbbt bbbttt nn 8. C. harveyi
Branchlets and leaves glabrous, bark not peeling or peeling in white papery pieces:
Leaves trifoliolate or impari-pinnate, petiole slender, terminal leaflet isobilateral and with
hesperidin crystals, bark usually peeling in large white papery pieces to expose a glaucous
UM AT IRY BT oottt et e bbb bbbt 13. C. tenuipetiolata
Leaves only impari-pinnate, petiole not slender, terminal leaflet dorsiventral and without
hesperidin crystals:
Leaflets oblanceolate to narrowly elliptic, margins entire to finely serrate, petiole with

medullary vascular BUNAIES. ... s 12. C. zanzibarica
Leaflets narrowly elliptic to elliptic, margins crenate-serrate to coarsely crenate-serrate,
petiole without medullary vascular BUNAIES ..o 11. C. woodii

Leaves trifoliolate with relatively small leaflets and the petiole not longer than 2 cm, shrubs with
a short trunk branching repeatedly above soil level:
Leaflets cordate, orbicular or obovate but without irregular lobes, apex usually emarginate but
sometimes obtuse, margins finely 10Ded ... 17. C. capensis
Leaflets linear or cultrate and usually with irregular lobes, apex acute to obtuse, margins entire
or coarsely dentate-serrate:
Leaves up to 8 cm long, leaflets linear to cultrate, margins coarsely dentate-serrate, branchlets
slender.... ..16. C. gracilifrondosa
Leaves up to 2 cm long, leaflets cultrate, margins entire irrespective of lobes, branchlets short
BN STOU Lttt 18. C. cervifolia

Key to the Species Based on all Characteristics

Leaves simple or trifoliolate with 2 much smaller lateral leaflets:
Branchlets not spine-tipped, leaves simple and usually orbicular, flowers perigynous; pseudaril cupular,
covering the lower \ of putamen, with 2 arms on seam of putamen; putamen smooth........ 15. C. namaensis
Branchlets spine-tipped, leaves simple or trifoliolate with 2 much smaller leaflets, leaflets obovate to
elliptic; flowers hypogynous; pseudaril covering most of putamen, with or without 4 arms; putamen
rugose:
Calyx glandular, flowers usually bisexual or female but male flowers rare, fruit subglobose

1. C. glandulosa
Calyx glabrous, flowers predominantly unisexual, fruit distinctly apiculate:

Bark grey with large black lenticels and peeling off around the stem in yellowish papery strips,
small tree with a single main stem, disk in flowers not fluted, pseudaril yellow and without
distinct arms, stems without a sclerenchymatous pericycle. ..., 3. C. merkeri

Bark yellow to green and flaking in yellowish papery pieces, many-stemmed shrub, disk in flowers
fluted, pseudaril red and with 4 distinct arms, stems with a sclerenchymatous pericycle

2. C. pyracanthoides
Leaves impari-pinnate or trifoliolate with the 2 lateral leaflets at least half the size of terminal leaflet:
Branchlets spine-tipped, leaves trifoliolate, flowers hypogynous:

Branchlets and leaves pilose to tomentose, leaflets obovate or occasionally elliptic, flowers only
unisexual, fruit sUDGIODOSE, PULAMEN FUGOSE ittt sse e 5. C. africana

Branchlets and leaves glabrous or with a few scattered short hairs, leaflets elliptic or ovate, flowers
bisexual or unisexual, fruit subglobose or ellipsoid and apiculate, putamen rugose or smooth:
Branchlets and leaves glabrous, leaflet-margins coarsely crenate-serrate, flowers only bisexual,
fruit ellipsoid and distinctly apiculate, pseudaril membranous and without distinct arms,
PULAIM N UG OSE cututuiititeisieteesisesesess sttt bt et ss s s b ss s b s st b st s bbb bse et as bbbt st n s 4. C. schimperi
Branchlets and leaves with a few short scattered hairs, leaflet-margins entire or upper half finely
crenate-serrate, flowers bisexual or unisexual, fruit subglobose, pseudaril fleshy and with
4.arms, PULAMEN SMOOTN c.oiiiiicc bbbttt b 6. C. neglecta

Branchlets not spine-tipped, leaves trifoliolate or impari-pinnate, flowers hypogynous or perigynous:
Branchlets and leaves pilose to tomentose:

Leaves trifoliolate or impari-pinnate, lateral leaflets not larger than 3,5 X 2 cm, veins on lower
surface of leaflets not conspicuously raised, petiole without medullary vascular bundles,
fruit less than 1,5 cm in diameter:

Leaflets often distinctly paler below and margins entire, flowers hypogynous, petals pilose to
pubescent on outside, disk fleshy and not adnate to calyx and corolla, pseudaril with 4
winged arms, tree with a single Main STEM ..o 7. C. mollis
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Leaflets not distinctly paler below and margins crenate-serrate. flowers perigynous, petals
glabrous or outside sparsely pilose, disk reduced and adnate to hypanthium, pseudaril
cupular with 2 lobes, many-stemmed ShIUD ..o 14. C. angolensis

Leaves impari-pinnate, lateral leaflets usually much larger than 3,5 x 2 cm, veins on lower surface
of leaflets conspicuously raised, petiole with medullary vascular bundles, fruit more than

1,5 cm in diameter:

Bark peeling in large yellowish papery pieces, leaves dark green, leaflets obovate to broad elliptic,
flowers hypogynous; disk fleshy, pilose, not adnate to calyx or corolla; pseudaril yellow,

with 2 long and 2 short arms.................

............................................................................... 9. C. marlothii

Bark flaking in small yellowish papery pieces, leaves greyish-green, leaflets narrowly elliptic to
narrowly ovate, flowers perigynous; disk much reduced, glabrous, adnate to hypanthium;

pseudaril red, cupular with 4 short lobes

10. C. edulis

Branchlets and leaves glabrous (or with a few scattered short hairs in the case of C. harveyi):

Leaves impari-pinnate or trifoliolate with relatively large leaflets and the petiole usually much
longer than 2 cm, inflorescences relatively long paniculate dichasial cymes or dichasial cymes,
trees with a long trunk or many-stemmed trees:

Branchlets and leaves with a few scattered short hairs, bark usually peeling in large brown papery
pieces, inflorescences with large leaf-like bracts, flowers hypogynous, disk not adnate to
calyx or corolla, pseudaril With 4 @rMS.....cccivuiiiieiiieieeee e 8. C. harveyi

Branchlets and leaves glabrous, bark not peeling or peeling in white papery pieces, inflorescences
with relatively small bracts, flowers perigynous, disk adnate to hypanthium, pseudaril

cupular with 0-2 short lobes:

Leaves trifoliolate or impari-pinnate, petiole slender, bark usually peeling in large white papery
pieces to expose a glaucous underlayer, inflorescences simple or compound dichasial
cymes, pseudaril cupular with 2 lobes of varying length......cccocoeoviiniiinnens 13. C. teni/ipetiolata

Leaves only impari-pinnate, petiole not slender, bark not peeling, inflorescences paniculate
dichasial cymes, pseudaril cupular without lobes or with one short lobe:

Leaflets oblanceolate to narrowly elliptic, margins entire to finely serrate, petiole with

medullary vascular bundles, inflorescences very long, pedicels relatively long (4-6 mm);

pseudaril cupular, covering the lower
CTENALE ..ot

of putamen, without lobes, margin coarsely

.......................................................................... 12. C. zanzibarica

Leaflets narrowly elliptic to elliptic, margins crenate-serrate, petiole without medullary’
vascular bundles, inflorescences long, pedicels relatively short (less than 1 mm); pseudaril
cupular, covering the lower I of putamen, with 1 short lobe, margin finely crenate

11. C. woodii

Leaves trifoliolate with relatively small leaflets and the petiole not longer than 2 cm, flowers borne
singly or in short simple dichasial cymes, shrubs with a short trunk branching repeatedly

above soil level:

Leaves up to 8 cm long, flowers with only 4 stamens/staminodes, fruit subglobose to ellipsoid,

pseudaril fleshy, cupular with 2 arms........

................................................................... 16. C. gracilifrondosa

Leaves up to 8 cm long, flowers with 8 stamens/staminodes, fruit ellipsoid and flattened, pseudaril

absent:

Leaflets cordate, orbicular or obovate, without irregular lobes, apex usually emarginate but

sometimes obtuse, margins finely lobed

........................................................................... 17. C. capensis

Leaflets cultrate, irregularly lobed, margins entire irrespective of lobes......ccccuene. 18. C. cervifolia

1 Commiphora glandulosa Schinz in Bull. Herb.

Boiss. 2.8: 633 (1908); Codd. Mem. Bot. Surv. S.
Afr. 26: 86 (1951); Exell & Mendonca in Consp. Fl.
Angol. 1,2: 298 (1951); Miller in J. S. Afr. Bot. 18:
38 (1952); Brenan in Kew Bull. 1953: 106 (1953).
Syntypes: S.W.A., Ombandja. Schinz 767 (Z1);
Ondangau, Schinz s.n. (not seen). Lectotype: Schinz
767 (2).

Commiphora tugardae N.E. Br. in Kew Bull. 1909: 99 (1909);
Millerin J. S. Afr. Bot. 18: 38 (1952). Type: Botswana, Kwebe
Hills, Lugard 23 (K, holo.!). C. seineri Engl, in Bot. Jahrb.
44: 145 (1910); Bot. Jahrb. 48: 480 (1913); Pflanzenfam.
2,19a: 437 (1931). Type: Zambia,Sesheko, Seiner 57 (B, holo.!;
K, photo!; BM, sketch!). C. berberidifolia Engl, in Bot.
Jahrb. 48: 480 (1913); Pflanzenfam. ed. 2,19a: 437 (1931).
Type: S.W.A., Okahandja, Waldau, Dinter 385 (B, holo.!;
K, fragment!). C. pyracanthoides subsp. glandulosa (Schinz)
Wild in Bol. Soc. Brot. 2,33: 44 (1959); FI. Zamb. 2,1: 268
(1963). Von Breitenbach, Ind. Trees S. Afr. 3,2: 433 (1965);
Merxm., Prod. FI. S.W.Afr. 23: 8 (1968).

Polygamous or dioecious tree up to 8 m tall with
a single main stem; bark purple-grey to green,
flaking in yellowish papery pieces to expose a green
underlayer; branchlets spine-tipped. Leaves simple
or trifoliolate, up to 6,3 cm long, with long glandular
hairs especially at base of laminae; petiole up to 3 mm
long, with long glandular hairs at distal end; petiolules
lessthan 1mm long; terminal leaflet up to 6 X 3cm, nar-
rowly obovate to broadly obovate, rarely elliptic, apex

acute or obtuse, base cuneate, margins finely crenate-
serrate, rarely entire; lateral leaflets up to 1,5x0,8 cm,
elliptic. Flowers subsessile. bisexual or unisexual but
male flowers rare, hypogynous, appearing before the
leaves in axillary clusters on side shoots or spines, in
some cases reduced dichasial cymes up to 15 cm
long; bisexual and male flowers, 6-8 mm, larger than
female flowers, 4,5-5,5 mm. Bracteoles up to 1 mm
long, lanceolate, with numerous glandular hairs.
Pedicels usually less than 1 mm long, with numerous
glandular hairs. Calyx campanulate, green to red,
2-3,5 mm long, with numerous long glandular hairs,
lobes less than 1 mm long, apex acute. Petals yellowish
green to red, 4-6 mm long, without glandular hairs.
Disk fleshy, not adnate to calyx and corolla, cylin-
drical with 4 prominent lobes, indentations between
lobes shallow, lobes bifid. Stamens 8, 4 long stamens
up to 4,5 mm long, inserted high up on the outside
of disk lobes, 4 short stamens up to 3 mm long,
inserted on the outside of disk between lobes; filaments
subterete, lower part flattened and broadened,;
staminodes in female flowers. Gynoecium: rudimentary
in male flowers; ovary superior; style variable in
length; stigma obscurely 4-lobed. Fruit 1,1x1 cm,
subglobose, slightly flattened, asymmetrical; exocarp
glabrous; mesocarp fleshy; putamen 7x5 mm,
ellipsoid, asymmetrical with one face more convex
than the other, rugose; pseudaril red, fleshy, with 4
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arms of equal length reaching almost to apex of
putamen, margins of arms irregular, arm on more
convex face of putamen slightly broader than arm on
the other face. Fig 1-7.

Fio. 3.—Commiphora glandulosa: A, branchlet with flowers and
young fruits; B—E, leaves; F, branchlet with leaves and
mature fruits.

Fig. 1.—Commiphora glandulosa near Waterpoort, northern
Transvaal (height £4 m).

Fig. 4.—Flowers of Commiphora glandulosa: A, bisexual
flower; B, bisexual flower with calyx and corolla partly
removed; C, diagrammatic representation of two disc lobes

Fig. 2.—Close-up view of the trunk of Commiphora glandulosa illustrating the insertion of the filaments; D, female flower;
illustrating the bark flaking off in small papery pieces. E, female flower with the calyx and corolla partly removed.
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Fig. 5—Fruit of Commiphora glandulosa: A, sideview of the
fruit; B, view of the less convex face of putamen with
pseudaril; C, view of the more convex face of putamen
with pseudaril; D, putamen and pseudaril as seen from
above.

Distinctive anatomical features of the stems and leaves

Young stems with a few glandular hairs especially
near apex. Stems of 2,5 cm diameter: sclerenchyma-
tous pericycle-cylinder consisting of fibres and stone
cells, epithelium cells of resin ducts in xylem rays
surrounded by 1-2 layers of cells with slightly
thickened walls. Leaves with relatively long glandular

Fig. 6.—Geographical distribution of Commiphora glandulosa
in South Africa.

FI13. 7—Commiphora glandu-
losa (in the background)
and C. pyracanthoides (in
the foreground) near Mes-
sina, northern Transvaal.

hairs; petiole semi-circular as seen in transverse
section, sclerenchymatous pericycle absent, vascular
bundles triangularly distributed as seen in transverse
section; terminal leaflet typically dorsiventral with
a single layer of palisade cells adaxially, remaining
mesophyll consisting of spongy parenchyma, bulli-
form cells confined to adaxial epidermis; stomata
mainly abaxial.
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Diagnostic features

Polygamous or dioecious tree with a single main
stem; bark purple-grey to green, flaking in yellowish
papery pieces to expose a green underlayer; branchlets
spine-tipped. Leaves simple or trifoliolate with 2
small lateral leaflets, with long glandular hairs at
base of laminae and distal end of petiole, terminal
leaflet typically dorsiventral. Flowers subsessile;
hypogynous; bisexual or unisexual but male flowers
rare; calyx with numerous long glandular hairs;
disc lobes 4, bifid. Fruit subglobose; putamen rugose;
pseudaril red with 4 arms of equal length reaching
almost to apex of putamen.

Widely distributed in northern Zululand, north-
western, northern, far-northern and north-eastern
Transvaal, but is particularly common north of the
Soutpansberg. Also collected in the northern Cape.

Usually grows in sandy, well-drained soil in areas
with a relatively low annual rainfall, and occurs in
savanna-woodland or in broken mopaniveld.

Also recorded from South West Africa, Botswana,
Rhodesia, Zambia, Mozambique and Angola.

Transvaal.—2229(Waterpoort): Dongola (-BC), Pole-
Evans 4450; Verdoorn 2297A ; 2325; Soutpan (-CD), Ohermeyer,
Schweickerdt & Verdoorn 159; near Mopane (-DB), Strev
3501; 8 km E. of Waterpoort (-DC), Vander Walt 20; Wyllies-
poort (-DD), Story 1857. 2230(Messina): near Messina
(-AC), Hafstrom & Acocks 1882; Rogers 18475; Tshipise
(-CA), Van der Sehijff5238 (PRU); Van der Walt 3; 29 km E,
of Tshipise (-CB), Van der Sehijff 5239. 2231(Pafuri): 7 km
N.E. of Punda Milia (-CA), Codd & Dyer 4569. 2327(Ellisras):
16 km S.S.E. of Ellisras (-DD), Van der Walt 108. 2328(Balti-
more): 32 km N.W. of Melkrivier (-CD), Van der Walt 47;
near Sterkwater (-DD), Van der Walt 51. 2329(Pietersburg):
near Vivo (-AB), Strey 3518. 2331(Phalaborwa): Shingwidzi
Rest Camp (-AB), Codd 4652; Gorge Rest Camp (-DD),
Van der Sehijff 839. 2427(Thabazimbi): 50 km S. of Ellisras,
(-BA), Van der Walt 54; 40 km N.N.W. of Vaalwater (-BB)
Smuts 352; 22 km S.E. of Bulge River (-BB), Van der Walt 52;
W. of Krantzberg (-CB), Codd 4432; Galpin 13377; 35 km N.W.
of Northam (-CC), Van der Walt 74. 2429(Zebediela): 13 km
S.S.E. of Roedtan (-CA), Meeuse 9497. 2431(Acornhoek):
near Olifants Rest Camp (-BA), Codd 4290; near Satara
Rest Camp (-BD), Van der Sehijff' 3497. 2527(Rustenburg):
S. of Pilanesberg (-AC), Codd 1107; at confluence of Crocodile
and Pienaars Rivers (-BA), Codd 9839. 2529(W itbank: Loskop-
dam Nature Reserve (-AD), Codd 10365; Van der Walt 14.

N atal.—2632(Bela Vista): Ndumo Game Reserve (-CC),
Gerstner 3148; Tinley 577; Van der Walt 99; 102. 2831(Eshowe):
Umfolozi Game Reserve (-BD), Feely 65; Ward 4061 (NH).

Cape.—2724(Taung):
Brueckner.

River Valley at Tierkloof (-BA),

Wild (1959b) considers this taxon as a subspecies
of C. pyracanthoides Engl. This taxonomic change
by Wild is based mainly on observations made by
Merxmiiller in South West Africa where C. glandulosa
occurs in tree and shrub form. However,
the flower, and fruit structure of these two taxa
differ to such an extent that they should be considered
as different species.

This species is easily grown from pole cuttings
which are often planted as fencing poles.

Common names:
“Kanniedood”.

Corkwood (“Kurkhout”) and

2. Commiphora pyracanthoides Engl, in
Jahrb. 26: 368 (1899); Bot. Jahrb. 48: 481 (1913);
Pflanzenfam. ed. 2,19a: 437 (1931); Burtt Davy, Fl.
Transv. 2: 485 (1932); Miller in J.S. Afr. Bot. 18:
38 (1952); Brenan in Kew Bull. 1953: 104 (1953);
Wild in Bol. Soc. Brot. 2,33: 43, 82 (1959); White,
For. FI. N. Rhod.: 176, t. 34A (1962); Wild in FI.
Zamb. 2,1: 268 (1963); Von Breitenbach, Ind. Trees
S. Afr. 3,2: 432 (1965); De Wint. in Trees S. Afr.

20,1: 16 (1968); Merxm., Prod. Fl. SW. Afr. 23:
8 (1968). Type: S.W.A., Otjimbingwe, Fischer 8
(holo.t; ?); Neotype: S.W.A., Little Karas Moun-

tains, Holoog, Pearson 9747 (K1!).

Dioecious or polygamous many-stemmed shrub
up to 3 m tall; bark yellow to green, flaking in yel-
lowish papery pieces to expose a green underlayer;
branchlets spine-tipped. Leaves simple or trifoliolate
up to 4,5 cm long, with long glandular hairs especially
at base of laminae; petiole up to 3 mm long, with long
glandular hairs at distal end; petiolules less than 1mm
long; terminal leaflet up to 4x2 cm, narrowly
obovate to broadly obovate, rarely elliptic, apex
acute to obtuse, base cuneate, margins finely crenate-
serrate, in some cases entire; lateral leaflets 2x 1 cm,
elliptic. Flowers subsessile, predominently unisexual,
rarely bisexual, hypogynous, appearing before the
leaves in axillary clusters on side shoots or spines, in
some cases in reduced dichasial cymes up to 1,5 cm
long; male and bisexual flowers, 8-10 mm, larger
than female flowers, 3,5-5 mm. Bracteoles up to
2 mm long, lanceolate, with a few glandular hairs.
Pedicels up to 1,5 mm long, without glandular hairs.
Calyx campanulate, green to red, 2-4 mm long,
without glandular hairs, lobes up to 1 mm long,
apex acute. Petals yellowish green to red, 3-7 mm
long, without glandular hairs. Disk fleshy, cylindrical,
not adnate to calyx or corolla, folded to form 4
large lobes towards the outside, indentations between
lobes shallow, lobes not bifid, inside of lobes deeply
grooved; disk of female and bisexual flowers smaller
and less fleshy than those of male flowers but the
lobes in some cases bifid. Stamens 8, 4 long stamens
up to 4 mm long, inserted high up on the outside
of lobes, 4 short stamens up to 3 mm long, filaments
subterete, lower part flattened and broadened;
staminodes in female flowers. Gynoecium: rudimentary
in male flowers; ovary superior; style relatively long;
stigma 4-lobed. Fruit 1,2x0,8 cm, ellipsoid, irregularly
flattened, asymmetrical, apiculate; exocarp glabrous;
mesocarp relatively thin; putamen 8x6 mm, ellipsoid,
asymmetrical with one face more convex than the
other, rugose; pseudaril red, not very fleshy, with
4 arms and isolated fragments on putamen, arms of
equal length reaching almost to apex of putamen,
margins of arms irregular, arm on more convex face
of putamen broader than arm on the other face.
Fig. 8-13.

Bot.
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Hg. 9,—Close-up view of a branch of Commiphora pyracan-
thoides illustrating the bark flaking in small papery pieces-

Fig. 10.—Commiphora pyracanthoides: A, branchlet with flowers;
B, C, leaves; D, branchlet with leaves and mature fruits.

5292-5

Fig. 8.— Commiphora pyra-
canthoides near W aterpoort,
northern Transvaal (height
+1,5 m).

Fig. 11.—Geographical distribution of Commiphora pyracan-
thoides in South Africa.
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Fig.

Fig.
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12.—Flowers of Commiphora pyracanthoides: A, male
flower; B, longitudinal section of male flower; C, dia-
grammatic representation of two disc lobes illustrating the
insertion of the filaments; D, female flower; E, female
flower with the calyx and corolla partly removed.

13.—Fruit of Commiphora pyracanthoides: A, side view
of the fruit; B, view of the less convex face of putamen with
pseudaril; C, view of the more convex face of putamen
with pseudaril; D, putamen and pseudaril as seen from
above.

Distinctive anatomical features of the stems and leaves

Young stems with a few glandular hairs especially
near apex. Stems of 2,5 cm diameter: sclerenchyma-
tous pericycle-cylinder consisting of fibres and stone
cells, epithelium cells of resin ducts in xylem rays
surrounded by 1-2 layers of cells with slightly
thickened walls. Leaves with relatively long glandular
hairs; petiole semi-circular as seen in transverse
section, sclerenchymatous pericycle present or
absent, vascular bundles triangularly distributed as
seen in transverse section; terminal leaflet dorsiventral
with a single layer of palisade cells adaxially, remaining
mesophyll consisting of spongy or palisade-like cells,
bulliform cells confined to adaxial epidermis, stomata
mainly abaxial.

Diagnostic features

Dioecious or polygamous many stemmed shrub;
bark yellow to green, flaking in yellowish papery
pieces to expose a green underlayer; branchlets
spine-tipped. Leaves simple or trifoliolate with 2
small lateral leaflets, with long glandular hairs at
base of laminae and distal end of petiole, terminal
leaflet dorsiventral. Flowers subsessile; hypogynous;
predominantly unisexual, rarely bisexual; calyx gla-
brous; disk folded to form 4 large lobes towards the
outside, lobes in male flowers not bifid but in female
and bisexual flowers bifid. Fruit ellipsoid; apiculate;
putamen rugose; pseudaril red, with 4 arms of
equal length reaching almost to apex of putamen.

Widely distributed in northern Zululand, north-
western, northern, far-northern and north-eastern
Transvaal, but is particularly common north of the
Soutpansberg. Also collected in northern Cape.

Usually grows in sandy, well-drained soil in areas
with a relatively low annual rainfall, and occurs in
savanna-woodland, broken mopaniveld and shrub-
thornveld.

Also recorded from Swaziland, South West Africa,
Botswana, Rhodesia and Mozambique.

Transvaal —2229(W aterpoort): Dongola ( BC), Dyer 4314;
4300; Verdoom 2336; 16 km N.E. of Alldays (-CA), Van der
Walt 65; Soutpan (-CD), Obermeyer, Schweickerdt & Verdoorn
48; 8 km E. of Waterpoort (-DC), Van der Walt 10. 2230
(Messina): near Messina (-AC), Dyer 4324; 48 km N.E. of
Tshipise (-BC), Van der Schijff 5241; Tshipise (-CA), Van
der Schijff 5217. 223I(Pafuri): near Klopperfontein (-AC),
Van der Schijff 1861; 21 km N.E. of Punda Milia Rest Camp
(-CA), Codd & Dyer 4578. 2327(Ellisras): 8 km E.N.E. of
Ellisras (-DB), Van der Walt 57; 10 km S.S.E. of Ellisras
(-DD), Van der Wall 119; 120. 2328(Baltimore): 16 km S.
of Marnitz (-AC), Van der Walt 58. 2329(Pietersburg): 21
km S. of Bandelierkop (-BD), Gerstner 5576; 3 km N.E. of
Kalkbank (-CB), Story 1562. 2331(Phalaborwa): 5 km S. of
Shingwidzi Rest Camp (-AB), Vander Walt 76. 2426 (Mochudi):
5 km S.E. of Rooibokkraal (-BB), Leistner 3167. 2427(Thaba-
zimbi): 13 km E.N.E. of Rooibokkraal (-AA), Vander Walt 26.
2428(Nylstroom): 5 km N. of Tuinplaats (-DD), Strey 1373.
2429(Zebediela): near Immerpan (-CB), Meeuse 9488; 9 km
N.W. of Marble Hall (-CD), Codd10367.2430 (Pilgrim’s Rest):
2 km N. of Origstad (-DA). Codd 6753. 2531 (Komatipoort):
Numbi (-AA), Vander Schijff 731; near Skukuza Rest Camp on
Lower Sabie road ( BA), Van der Schijff 3418.

Natal.—2632(Bela Vista): Ndumo Game Reserve (-CC),
Van der Walt 100; 101. 2731(Louwsburg): 11 km N.W. of
Candover (-BD), Acocks 13128; Ward 3697 (NH). 2831
(Eshowe): Umfolozi Game Reserve (-BD), Leibnitz, Fakude
6 Hancox 10; Van der Walt 84.

Cape.—2725(Bloemhof): near Schweizer-Reneke (-AB)
Van Wyk 14.
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Brenan (1953) stated that the type specimen
(Fischer 8) could not be traced. Pearson 9747 was
chosen by him as the neotype because this specimen
was sent to Berlin in 1929 where it was compared
with material which Engler himself designated as
C. pyracanthoides.

3 Commiphora merkeri Engl, in Bot. Jahrb.

44: 144 (1910); Bot. Jahrb. 48: 480 (1913): Pflanzen-
fam. ed. 2,19a: 437 (1931); Burtt in Kew Bull. 1935:
110 (1935); Wild in Bol. Soc. Brot. 2,33: 82 (1959);
Dale & Greenway, Kenya Trees 89 (1961); Wild in
FI. Zamb. 2,1: 269 (1963); Von Breitenbach. Ind.
Trees S. Afr. 3,2: 431 (1965); De Wint. in Trees S.
Afr. 20,1: 12 (1968). Type: Tanzania, Nguruka.
Merker 565 (B. holo.t; K, fragment!).

Commiphora viminea Burtt Davy, Fl. Transv. 2: 485 (1932);
Codd, Mem. Bot. Surv. S. Afr. 26: 88 (1951): Brenan in Kew
Bull. 1953: 104 (1953). Type: Transvaal, Messina, Moss &
Rogers 184b (K, holo.!).

Dioecious small tree up to 5 m tall; bark grey
with large black lenticels, peeling off around the
stems in yellowish papery strips; branchlets spine-
tipped. Leaves simple or trifoliolate, glaucous, up to
5 cm long, with long glandular hairs especially at
base of laminae; petiole up to 5 mm long, with long
glandular hairs at distal end; petiolules less than 1 mm
long; terminal leaflet up to 4,5X2.5 cm, narrowly
obovate to obovate or elliptic, apex acute to obtuse,
base cuneate, margins crenate-serrate especially near
apex; lateral leaflets up to 7x5 mm, elliptic. Flowers

unisexual, hypogynous, appearing before the leaves
or with the young leaves in axillary clusters on side
shoots or spines; male flowers, 10—2 mm. usually
much larger than female flowers, 5-6 mm. Bracteoles
up to 1 mm long, = triangular, with a few long
glandular hairs. Pedicels 2-7 mm long, without
glandular hairs. Calyx campanulate, yellowish green
to brown, 2-3 mm long, without glandular hairs,
lobes usually less than 1 mm long, apex acute. Petals
yellowish green 3-5,5 mm lonp, without glandular
hairs. Disk cylindrical, not adnate to calyx or corolla;
in male flowers very fleshy with 4 prominent lobes,
indentation between lobes shallow, lobes not bifid,
outside of lobes deeply grooved and inside shallowly
grooved; disk in female flowers smaller. Stamens
8, 4 long stamens up to 5 mm long, inserted halfway
up on the outside of lobes; 4 short stamens up to
3.5 mm long, inserted on the outside of disk between
lobes; filaments subterete. lower part flattened and
broadened, lower part of 4 long filaments placed in
grooves of lobes; staminodes in female flowers.
Gynoecium: rudimentary in male flowers; ovary
superior; style long causing stigma to protrude above
petals; stigma obscurely 4-lobed. Fruit 1,3x0,7 cm,
ellipsoid, slightly flattened, asymmetrical, very apicu-
late; exocarp glabrous; mesocarp relatively thin;
putamen 8x5 mm, ellipsoid, asymmetrically and
irregularly flattened, rugose; pseudaril yellow, cover-
ing the whole putamen except the apex, forming a
prominent ridge on small face of putamen.
14-19.

Fig.

Fig. 14—Commiphora mer-
keri near W aterpoort,
northern Transvaal (height
+2,5 m).
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Fig. 15.—Close-up view of a branch of Commiphora merkeri
illustrating the large lenticels and bark peeling off around
the stem in papery strips.

Fig. 17.—Flowers of Commiphora merkeri: A, male flower; B,
longitudinal section of male flower; C, diagrammatic
representation of two disc lobes illustrating the insertion
of the filaments; D, female flower; E, female flower with
the calyx and corolla partly removed.

Fig. 16.—Commiphora merkeri: A, branchlet with leaves and
flowers; B & C, leaves; D, branchlet with leaves and a
mature fruit.

Fig.

18—Fruit of Commiphora merkeri: A, side-view of the

fruit; B, view of the less convex face of putamen with
pseudaril; C, view of the more convex face of putamen
and pseudaril as seen from above.
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NXNS

Fig. 19—Geographical distribution of Commiphora merkeri
in South Africa.

Distinctive anatomical features of the stems and leaves

Young stems with a few glandular hairs especially
near apex. Stems of 2,5 cm diameter: sclerenchyma-
tous pericycle absent, epithelium cells of resin ducts
in xylem rays surrounded by 1-2 layers of sclereids.
Leaves with relatively long glandular hairs; petiole
semi-circular as seen in transverse section, scleren-
chymatous pericycle present or absent, vascular
bundles triangularly distributed as seen in transverse
section; terminal leaflet typically dorsiventral with
a single layer of palisade cells adaxially, remaining
mesophyll consisting of spongy parenchyma, bulliform
cells confined to adaxial epidermis, stomata mainly
abaxial.

Diagnostic features

Dioecious small tree; bark grey with large black
lenticels, peeling off around the stems in yellowish
papery strips; stems without sclerenchymatous peri-
cycle; branchlets spine-tipped. Leaves simple or
trifoliolate with 2 small lateral leaflets, glaucous, with
long glandular hairs at base of laminae and distal end
of petiole, terminal leaflet typically dorsiventral.
Flowers hypogynous; unisexual: calyx glabrous; disk
lobes not bifid. Fruit ellipsoid; very apiculate;
putamen rugose; pseudaril yellow without distinct
arms, covering the whole putamen except the apex.

Occurs in northern Transvaal from the border of
Botswana in the west to Mozambique in the east,
but is particularly common north of the Soutpansberg.
Grows in well-drained, sandy soil in warm areas with
a relatively low annual rainfall. Occurs in savanna-
woodland.

Also recorded from Rhodesia, Mozambique, Tan-
zania, Kenya and South West Africa.

Transvala.—2228(Maasstroom): 16 km N.E. of Swartwater
(-CC), Van der Watt 60. 2229(Waterpoort): Dongola area
(-BC), Verdoorn 2301; Codd 4104; 4835; Mopane (-DB),
Slrey 3505; 8 km E. of Waterpoort, Van der Walt 32. 2230
(Messina): Tshipise (-CA), Van der Watt 6; Van der Schijff
5199 (PRU). 2231(Pafuri): 3 km W. of Pafuri (-AC), Codd &
Dyer 4634; S.E. of Klopperfontein (-AC), Van der Schijff
2948. 2429(Zebediela): Chuniespoort (-AB), De Winter 2327.

The stems often exude large quantities ofgum-resin.
Common name: Zebra Tree.

4. Commiphora schimperi (O. Berg) Engl, in
A.DC., Monogr. Phan. 4: 13 (1883): Schweinf. in
Bull. Herb. Boiss. 7,2: 288 (1899); Engl, in Bot.
Jahrb. 48: 477, t.2N (1913): Pfianzenfani. ed. 2,19a:
435, t1.204 C-D (1931); Burtt in Kew Bull 1935: 110
(1935); Wild in Bol. Soc. Brot. 2,33: 88 (1959);
Dale & Greenwav, Kenya Trees 80 (1961); Wild in
FI. Zamb. 2,1: 277 (1963): Von Breitenbach, Ind.
Trees S. Afr. 3,2: 437 (1965): De Wint. in Trees S.
Afr. 20.1: 16 (1968). Syntypes: Ethiopia. Takazze,
Schimper 1564 (Bt; W!; G!); Schimper 624 (B+;
K1); Schoata, Schimper 1139 (Bt: W!: G!). Lecto-
type: Schimper 624 (K).

Bahamodendrum schimperi O. Berg in Bot. Ztg. 20: 162
(1862) B. africanum sensu Oliv., FI. Trop. Afr. 1: 325 (1868),
pro parte quoad specim. Schimper.

Balsamea schimperi(0. Berg) Engl, in Bot. Jahrb. 1. 41
(1881).

Commiphora betschuanica Engl, in Bot. Jahrb. 44: 149
(1910); Bot. Jahrb. 48: 478 (1913); Pflanzenfam. ed. 2,19a:
435 (1931); Burtt Davy, FI. Transv. 2: 484 (1932); Codd.
Mem. Bot. Surv. Afr. 26: 85 (1951): Miller in J.S. Afr. Bot.
18: 38 (1952). Type: Botswana. Mugnune, Seiner 64 (B, holo.+;
K, fragment!; BM, sketch!).

Shrub or small tree 2-6 m tall: bark peeling in
black discs or flaking in small yellowish papery
pieces to expose a green underlayer; branchlets spine-
tipped, glabrous. Leaves trifoliolate, glabrous; lamina
upto 7,5 cm long; petiole up to 2,8 cm long; petiolules
up to 2 mm long; leaflets elliptic to broad elliptic,
apex acute, base cuneate. margins coarsely crenate-
serrate especially in the upper half of leaflets; terminal
leaflet up to 5X3,5 cm; lateral leaflets up to 2,5x2,2
cm. Flowers only bisexual, hypogynous, appearing
before the leaves in axillary clusters, often borne on
the spines, flowers 6-8 mm long. Bracteoles up to
1 mm long, triangular, with a few glandular hairs.
Pedicels 1-2 mm long, with a few glandular hairs.
Calyx campanulate, green to red. 3-4 mm long,
glabrous, lobes less than 0,5 mm long, apex acute or
obtuse. Petals yellow to pink, 6-7 mm long, glabrous.
Disk fleshy, not adnate to calyx or corolla, cylindrical
with 4 lobes, indentation between lobes shallow,
lobes in some cases bifid. Stamens 8, 4 long stamens
up to 6 mm long, inserted high up on the outside of
disk lobes, 4 short stamens up to 4,5 mm, inserted on
the outside of disk between the lobes; filaments
slightly flattened, lower part broadened. Gynoecium:
ovary superior; style relatively long; stigma 4-lobed.
Fruit 1,7x1 cm, ellipsoid, asymmetrically and irre-
gularly flattened, very apiculate, apex curved; exocarp
rugose and glabrous; mesocarp fleshy; putamen 1,1
x0,7 cm, ellipsoid, asymmetrically and irregularly
flattened, very rugose, slimy; pseudaril red, mem-
branous, covering almost the whole putamen.
Fig. 20-26.
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Fig. 20.—Commiphora schimperi near Ellisras, northern
Transvaal (height £5 m).

Fig. 21, Fig. 22.—Close-up view of different branches of
Commiphora schimperi illustrating the bark flaking in
papery pieces (Fig. 21) and peeling in thicker discs (Fig. 22).
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Fig. 23.—Commiphora schimperi: A, branchlet with flowers
and young fruit: B, branchlet with leaves and mature fruits;
C, branchlet with leaves.

Fig. 24—Flowers of Commiphora schimperi: A, bisexual
flower; B, bisexual flower with calyx and corolla partly
removed; C, diagrammatic representation of two disc lobes
illustrating the insertion of the filaments; D, longitudinal
section of the bisexual flower with the gynoecium removed.

Fig. 25.—Fruit of Commiphora schimperi: A, side-view of the
fruit; B, view of the less convex face of putamen with
pseudaril; C, view of the more convex face of putamen
with pseudaril; D, putamen and pseudaril as seen from
above.

Fig. 26.—Geographical distribution of Commiphora schimperi
in South Africa.

Distinctive anatomical features of the stems and leaves

Young stemswith a few glandularhairs especially near
apex. Stemsof 2,5 cm diameter: sclerenchymatous
pericycle consisting of separate fibre strands but stone
cells absent, epithelium cells of resin ducts in xylem
rays surrounded by thin-walled cells. Leaves with a
few glandular hairs; petiole heart-shaped as seen in
transverse section, sclerenchymatous pericycle pre-
sent, vascular bundles + triangularly distributed as
seen in transverse section, vascular bundles on adaxial
side smaller than bundles on abaxial side; terminal
leaflet dorsiventral with a single layer of palisade
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cells adaxially, remaining mesophyll consisting of
spongy cr palisade-like cells, adaxial epidermis
consisting mainly of large bulliform cells but smaller
bulliform cells occur in abaxial epidermis, stomata
confined to abaxial epidermis.

Diagnostic features

Shrub or small tree; bark peeling in black discs or
flaking in small yellowish papery pieces to expose a
green underlayer; branchlets spine-tipped. Leaves
trifoliolate, glabrous, all leaflets elliptic to broad
elliptic, margins coarsely crenate-serrate, terminal
leaflet dorsiventral. Flowers hypogynous, only bisexual.
Fruit ellipsoid, very apiculate and apex curved;
putamen rugose, slimy; pseudaril red, membranous,
without distinct arms, covering almost the whole
putamen.

Widely distributed in central Transvaal, northern
Transvaal and Zululand, and occurs in savanna-
woodland. Grows in well-drained, sandy soil, usually
in warm areas with a relatively low annual rainfall.

Also recorded from Botswana, Rhodesia, Mozam-
bique, Tanzania, Kenya and Ethiopia.

Transvaal.—2229(W aterpoort): Dongola (-BC), Hutchinson
2136; Verdoorn 2337; 8 km W. of Alldays (-CA), Van der
Walt 64; Masekwaspoort (-DD), Van der Walt 66. 2230
(Messina): near Messina (-AC), Gerstner 5716. 223!(Pafuri):
5km W. of Klopperfontein (-AC), Codd5437. 2328(Baltimore):
32 km W. of Blaauwberg (-BA), Mogg 24483; Blaauwberg
(-BB), Tscheuschner sub PRE 29494; 32 km N.W. of Melk-
rivier (-CD), Van der Walt 48. 2329(Pietersburg): near Vivo
(-AB), Van der Walt Il; 32 km N.N.E. of Kalkbank (-AD),
Codd 4048; near Kalkbank (-CB), Van der Watt 68. 2427
(Thabazimbi): 50 km S. of Ellisras ( BA), Van der Walt 55;
Kransherg (-CB), Prosser 1701. 2428 (Nylstroom): 5 km N.
of Nylstroom (-CB), Vander Walt I; 34 km N.E. of Nylstroom
(-DA), Codd 4820. 2429(Zebediela): near Zebediela ( AD),
Pole-Evans 3112. 2430(Pilgrim’s Rest): 6 km N. of Burgersfort
( CB), Codd 6766. 2431(Acornhoek): 16 km S. of Satara Rest
Camp (-DB), Codd 4294. 2526(Zeerust): near Silkaatskop
(-AB), Van der Walt 78. 2527(Rustenburg): 21 km S. of
Northam (-AB), Van der Walt 73; near Pilanesberg (-AC),
Codd 1093; at confluence of Crocodile and Pienaars Rivers
(-BA), Codd 9338. 2528(Pretoria): Elandsberg near Rust de
Wi inter (-BA), Codd 6294. 2529(Witbank): Loskopdam Nature
Reserve (-AD), Codd 10363; Van der Walt 12; 71. 2531
(Komatipoort): 5 km N. of Malelane Rest Camp (-BC),
Codd 4369; near Louw’s Creek (-CB), Thorncroft 2265.

Natal.—2731(Louwsburg): 8 km N.W. of Candover (-BD),
Van der Walt 105. 2732(Ubombo): near Ingwavuma (-AA),
Strey474! (NH); Jozini (-AC), Vander Walt 29. 2831(Eshowe):
Umfolozi Game Reserve (-BD), Van der Walt 85; N.E. of
Melmoth in Imfuli Valley (-CB), Acocks 12993.

C. schimperi and C. africana, two closely related
species, are often confused and this is mainly due to
the similarity of the leaves. Besides many other
differences such as in flower and fruit structure, the
two species can also be distinguished on the hairiness
of the leaves. The leaves of C. africana are pilose to
mentose, while those of C. schimperi possess only a
few glandular hairs.

A pungent resin odour is emitted when fresh leaves
are picked.

5. Commiphora africana (A. Rich.) Engl,
A.DC., Monogr. Phan. 4: 14 (1883); Schweinf. in
Bull. Herb. Boiss. 7,2: 289 (1899); Sim, For. FL

P.E. Afr.: 28 (1909); Engl, in Bot. Jahrb. 48: 484,
t.3N (1913); Hutch. & Dalz., FI. W. Trop. Afr. I:
488 (1928); Engl, in Pflanzenfam. ed. 2,19a: 438
(1931); Eggeling, Trees Uganda 26 (1940); Exell
6 Mendonca in Consp. FI. Angol. 1,2: 3C0 (1951);
Wild in Bol. Soc. Brot. 2,33:742 (1959); Dale &
Greenway, Kenya Trees 83, 1.17 (1961); Irvine,

in

Woody Plants Ghana 510 (1961); White, For. FI.
N. Rhod. 176, t.34B (1962); Wild in FI. Zamb. 2,1:
276 (1963); Von Breitenbach, Ind. Trees S. Afr.
3,2: 437 (1965); De Wint. in Trees S. Afr. 20,1: 8
(1968); Merxm., Prod. FI. SW. Afr. 23: 4 (1968);
Lisowski, Malaisse & Symoens in Bull. Jard. Bot.
Nat. Belg. 40: 357 (1970). Type: Senegal, Kayar,
Leprieur s.n. (P, holo., only photo seen; isotypes!).

Hendelotia africana A. Rich, in Guill.,, Perr. & A. Rich,,
FI. Sen. Tent. 1: 150, t. 39 (1832).

Balsamodendrum africanum (A. Rich.) Arn. in Ann. Nat.
Hist. 3: 87 (1839); Oliv. in FI. Trop. Afr. 1: 325 (1868), pro
parte excl. syn. B. schimperi et vars. B. kotschyi O. Berg in Bot.
Ztg. 20: 162 (1862). Type: Sudan, Nubia, Kotschy 271 (B,
holo.t; SI; W!; MEL!; K!; BM!). Lectotype: Kotschy 271 (K).

Balsamea pilosa Engl, in Bot. Jahrb. 1: 41 (1881). Type:
Tanzania, Zanzibar, Hildebrandt 1184 (W, holo!). B. kotschyi
(O. Berg) Engl, in Bot. Jahrb. 1: 41 (1881).

Commiphora pilosa (Engl.) Engl, in A.DC., Monogr. Phan.
4: 12 (1883); Bot. Jahrb. 48: 488, t.3U (1913); Pflanzenfam.
ed. 2,19a: 440 (1931); Chiov., FI. Somala 2: 124, t.85 (1932);
Steedman, Trees S. Rhod. 31 (1933); Eggeling, Trees Uganda
27 (1940); Palgrave, Trees Cent. Afr. 58, t. & photo (1956).
C. loandensis Engl, in Bot. Jahrb. 26: 370 (1899). Syntypes:
Angola, Luanda, Welwitsch 4497 (BM!; LISU!); 4498 (BM!;
LISU!); 4498b (BM!; LISU!); 4500 (BM!; LISU!); 4501
(BM!; LISU!). Lectotype: Welwitsch 4497 (LISU). C. rubriflora
Engl, in Bot. Jahrb. 30: 336 (1902). Type: Tanzania, near
Rukwa Lake, Goetze 1406 (B, holo.j; K, fragment! and iso!).
C. nkolola Engl, in Bot. Jahrb. 34: 308 (1905); Bot. Jahrb. 48:
490(1913); Pflanzenfam. ed. 2,19a: 440 (1931). Type: Tanzania,
Zanzibar coastal area, Basse 528 (B, holo.t; K, fragment!).
C. sambesiaca Engl, in Bot. Jahrb. 44: 146 (1910); Bot. Jahrb.
48: 490, t.3W (1913); Pflanzenfam. ed. 2,19a: 330 (1931);
Burtt Davy, FI. Transv. 2: 485 (1932). Type: Zambia,
Kazungula, Seiner 90 (B, holo.t; K, fragment!). C. calciicola
Engl, in Bot. Jahrb. 44: 147 (1910); Bot. Jahrb. 48: 490, t.3V
(1913); Pflanzenfam. ed. 2,19a: 440 (1931); Burtt Davy, FIl.
Transv. 2: 485 (1932). Type: S.W.A., Grootfontein; Dinter
820 (B, holo.t; K, fragment!; BM, sketch!).

Dioecious shrub less than 1 m tall or small tree
up to 4 m tall, with a single main stem; dark grey to
green, flaking in small yellowish papery pieces to
expose a green underlayer; branchlets spine-tipped,
pilose to tomentose. Leaves trifoliolate, pilose to
tomentose, lamina up to 5 cm long; petiole up to
1,6 cm long; petiolules usually less than 2 mm long;
all leaflets obovate seldom elliptic, apex obtuse rarely
acute, base cuneate, margins coarsely crenate-serrate
or finely lobed; terminal leaflet up to 3,3x3 cm;
lateral leaflets up to 1,4x 1,1 cm. Flowers unisexual,
hypogynous, appearing before or with the leaves in
axillary clusters, often borne on the spines; male
flowers, 6-8 mm, in most cases larger than female
flowers, 5-7 mm. Bracteoles up to 1 mm long,
triangular, pilose to pubescent. Pedicels up to 2,5 mm
long. Calyx campanulate, green to red, 2,5-4,5 mm
long, lobes less than 1 mm long, apex acute. Petals
green to red, 4,5-5,5 mm long, glabrous. Disk
cylindrical not adnate to calyx or corolla, with 4
prominent lobes, indentation between lobes very deep,
upper part of lobes grooved on outside, lobes in male
flowers fleshy but not bifid, in female flowers less
fleshy and bifid. Stamens 8, 4 long stamens up to
5,5 mm long, inserted high up on the outside of disk
lobes; 4 short stamens up to 3 mm, inserted on the
outside of disk between the lobes; filaments subterete,
lower part flattened and broadened and placed in
grooves on outside of disk lobes; staminodes in female
flowers. Gynoecium: rudimentary in male flowers;
ovary superior; style relative long; stigma obscurely
4-lobed. Fruit 1,5x1,2 cm, subglobose, slightly
flattened, asymmetrical; exocarp glabrous; mesocarp
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5201; Van der Walt 9. 2231(Pafuri): near Punda Milia Rest
Camp (-CA), Van der Schijff 921. 2327(Ellisras): 20 km S. of
Ellisras (-DC), Van der Walt 56; 16 km S.S.E. of Ellisras
(-DD), Van der Walt 118. 2329(Pietersburg): near Dendron
(-AD), Codd 4436; Van der Walt 67; Verdoorn 2317b. 2330
(Tzaneen): Hans Merensky Nature Reserve (-CA), Gilliland
790. 2331(Phalaborwa): 5 km S. of Shingwidzi Rest Camp
(-AB), Van der Walt 75; near Gorge Rest Camp (-DD),
Van der Schijff 3495. 2427(Thabazimbi): 50 km S. of Ellisras
(-BA), Van der Walt 23. 2430( Pilgrim's Rest): Abel Erasmus
Pass (-BD), Killick & Strev 2527. 2431(Acomhoek): near
Skukuza Rest Camp (-DC). Van der Schijff 449; near Tshok-
wane (-DD), Van der Schijff 912. 2531(Komatipoort): near
Komatipoort (-DD), Van der Schijff 893.

N atal.—2632(Bela Vista): Ndumo Game Reserve (-CC),
Vander Walt 30; 97. 2731(Louwsburg): 6 km N.W. of Candover
(-BD), Van der Walt 104; 106. 2831(Eshowe): Umfolozi
Game Reserve (- BD), Van der Walt 86.

Richard (1832) described Heudelotia africana as
the type species of this genus. In his description it is
mentioned that the flowers are bisexual. An illustration
of Dale & Greenway (1961) also indicates that the
flower of C. africana is bisexual. The staminodes of
the female flowers investigated, although relatively
long, are always sterile.

Wild (1963) distinghuishes the var. africana and
var. rubriflora (Engl.) Wild. The calyx and pedicels
of the var. rubriflora are hairy, while those of the var.
africana are glabrous. As far as could be determined,
only var. africana occurs in South Africa.

Wild (1963) mentions that the pseudaril of C.
africana is apparently absent. However, all the fruits
of this species studied possess a fleshy pseudaril.

According to Irvine (1961) the gumresin is used by
the natives for perfuming and fumigating huts. He
also mentions that it has several medicinal uses, and
it is also used as a varnish. The species is easily grown
from pole cuttings which are often planted as fencing
poles. Common name: African bdellium.

6. Commiphora neglecta Verdoorn in Bothalia
6,1: 214 (1951); Codd. Mem. Bot. Surv. S. Afr.
26: 88 (1951): Wild in Bol. Soc. Brot. 2,33: 86 (1959);

Wild in FI. Zamb. 2.1: 271 (1963); Von Breitenbach,
Ind. Trees S. Afr. 3,2: 438 (1965): Moll. For. Trees
Natal 80 (1967); De Wint. in Trees S. Afr. 20,1: 16
(1968). Type: Transvaal, Skukuza, Codd & Verdoorn
5498 (PRE. holo.!).

Polygamous or dioecious many-stemmed shrub or
small tree with a single main stem up to 8 m tall;
bark grey to green, smooth or flaking in small yel-
lowish papery pieces; branchlets spine-tipped and
with a few short hairs. Leaves trifoliolate, with a few
short hairs; lamina up to 7 cm long: petiole up to
4,5 cm long; petiolules usually less than 1 mm long;
leaflets elliptic or ovate to broadly ovate, apex acute,
base cuneate, margins entire or upper half finely
crenate-serrate; terminal leaflet up to 4.4 X2,8 cm.
lateral leaflets up to 3X2,2 cm. Flowers bisexual or
unisexual but male flowers rare, hypogynous, ap-
pearing before or with the leaves in axillary dichasial
cymes up to 1,2 cm long or in clusters, usually on
spines; peduncles usually with a few short hairs;
bisexual and male flowers, 7-8 mm, usually slightly
larger than female flowers, 6-7 mm. Bracteoles up
to 3.5 mm long, lanceolate, with variable number of
short hairs. Pedicels 2-5 mm long, often with a few
short hairs. Calyx campanulate, yellow to green,
2-3 mm long, often with a few short hairs, lobes up to
1 mm long, apex acute to obtuse. Petals yellow to
green, 3-5 mm long, glabrous. Disk fleshy, not adnate
to calyx or corolla, cylindrical with 4 lobes, indentation
between lobes shallow, lobes of bisexual and male
flowers not bifid but in female flowers bifid. Stamens
8, 4 long stamens up to 4 mm long, inserted high
up on the outside of disk lobes, 4 short stamens up
to 2,8 mm long, inserted on the outside of disk
between lobes; filaments subterete, lower part flat-
tened and broadened; staminodes in female flowers.
Gynoecium: rudimentary in male flowers: ovary
superior; style relatively short; stigma obscurely
4-lobed. Fruit 15X 14 cm, subglobose, slightly

Fig. 33.—Commiphora neg-
lecta in the Umfolozi Game
Reserve, Zululand (height

3 m).
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ment se helow; lnlrnau 0 cm IIo PITI etween o(es fra ents  subterete Iower a{t
5cm ero esu mm ong: leaflets attened broadened: staminodes in _female
16& rIrate obro \rp I t elIr trc %r obovate, apex OWers, Gynoecru l]l rmentary In_male flower
gcut 0 obtuse are emargrn ase cuneate 1or; st ere tively short: strgma obscure

roadI guneae é\ni ire: terminal Teaf?etu oyar%éuperun 1 2 cm, “subglobosg, sra X f%/
to 5,2 ets up 0 .3, E” C tened asy merrca “exocarp é%ose ecen

S a3,

6 cm;
Flowers upisexual, Hypo nous, app earrnq efore or mesocar ehy; Utamen ]] x? cm e s01d,
with t he(r ﬁ ? orescences usua Iy aF( asym ﬁj E) r{ Hula w)( Iattened smooth;
com ound dichasia cayles up o 4 cm long, Temal gseu aril bright red hh 4 wrn ed arms 2

rnforeicenes usua lr/a ple drchasra cgmes rms on nseﬁattenegrrtamen Teac

In% most {0 a EX
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emale flowers, 4-7 mm. Bracteoles up to 5m ong arm on other face. Fig. 39-44
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. View of the Tess convex ?ce of putamen wmtn seudaril’
L VIeW 0T t em re conyex face of putamen seudaril’

, putamen and pseuda arll as seeR #I’Ol’ﬂ anove.
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averaP 'E eer T 25 m br%nchlets rt)ubescent Etiols U t06cm ) long, "oetiolutes Un { {0 15 ¢m Ion%
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}/ egynousb unisexual:  pedicels, calyx and coroIIa unisexual Yg %Y”‘“’S app earrng 3
anicul

to
P pHeescen pytamen smoot; - pseuger € e
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%ectrrin sclerencr atqus. errcdycle present vascular
dles £ circuldr drstrr as seen n ransverse
fectron erminal dt rventra with a sin e]r
a er of pa |sfade cells a axracrr] remarnrn? mesophy|

n?Jstrn spongy parenchyma iform r; IS
agaxra? to adaxial epidermis, ‘stomata mainly

Diagnostic features
_Dioecioys tree, bark peeling in large hrown aer
s IR T T B
£qVes
tri ofro(iate wrth a Tfew sWdJ h Irs, ?eaf?ets 1-3- u?atey
ma |ns cr aeserr e to coarse crenate ser ate
terntinal Iea et yprc orsrventra Flowers hypo
nous Hmsexugxod)ar FV\GE 9amenaCtssmoFot
gsegdarﬁ % ht red, Berg iesﬂy wiFt)h 4 arms, 2 arms
In almﬁst to apex, 2 arms

n seam of putamen
on fﬁattened Ltaces o{ putanten shorter.

Occd]rs in north eastern Transvaal, eastern Trans
vaal, the Transkel and gai stern C%pe gs far south aa
EafltJ Eli.no(ndon ut is widely distributea in Natal an

sually [OWS o] the sI? Des of mountains or in
klotﬁ saas ﬁ rt oft e coasta oress Occurs In areas
with a rai

8[ MOre per annum.

Also recorded from Swazrlan and Mozambiq ue

Tra svaal.— 430 Prlg %tg96 zwreN of
Fig. 49.—Fyuit. of Commiphora harveyi. A, sideiew of th ger Spﬂ'f E RéJ gw (20 g as
frujt o TR ot Fae o%l ﬁ 432 er Wt 42, of!

Wudarfl Vl(ngregr of the more conveéara]cg afmen ut eto '”5 Sﬁ am AD |ner

h pseudafil; D, putamen and pseu as seen
rrs ith): Valley near Colenso
SIB%@ ars én %#HB tcoltrt/ % 2 (g?t%%@f
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a or at t on he:[é e[
mhlatuz E) a uzr I ¥u at
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%5 9% s 1% i agepaone%aﬁagstgagg

E {Be tt3227 utterherm Komg(agé%%B)PeSchle 68134
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anet

|
5 he Dyer4 ; Eliz Isand In East on on
T ecrs IS easrl rown from pole cuttings
whrc fet ante g ¥vncrng poles. .
Co mmon nam Paper Tree.
Fig..50.—Geographical distribution of Commiphora harveyi Commi m rIOt il Engl. in_Bot. Jahrb.
5 i Kouth AfiEa d / ?4 5 (1910) B o, 485 1613 plangen
am 21 4F 1931); I erinJ. S Afr. B
Distinctive anatomical features of the stems and leaves 1|§ &%56) P r\rre ol eZam%e t1 r155,1
Young stems, with a few shor non landular harrs )
Emostﬁjygun?cefltwg r] gpaﬁd (ar Hairs: SS eren- b & ' n ach, nd P egs 5. ATl 92 051
hymatous frrc%clec indér fluted. Stems of De Wrnt n Ire 53 Af 2,1 12 (1968); Lisows
rameter ?%ere latous ?rrccecyrnder con Mala s Symoens in Bull. J ar]d B0l NGt gelg
srstrng res an one cells But in’ some stems  40: | %0 1970), SVPQSJ S. lR od esra, M%to%f
areﬁ cut o ¥ dgvelopment of periderm: '|\_/| arlot dh MU PRE!); 3402 (
um cells of resi ucts' n_ xylem ays. sur- totype Mar
round e ny ajyers of sclereids. "Leaves ‘with a Dioecious tree, Wrth a rodnded crown up to 9 m
few snort on-glandular hairs ( mostlzunrcellular and tall: bar eeIrn% in arg ellowish Jra%ery prgces io
glandular hairs; petiole £ ovate as Seen in transverse exposeageen underlayér; branchlets obtuse, dense
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pilose to pubescent. Leaves impari-pinnate, dark
green, pubescent to tomentose; lamina up to 26 cm
long; petiole up to 9,5 cm long; petiolules up to 2 mm
long; leaflets 3-5-jugate, obovate to broadly elliptic,
apex obtuse to acute, base cuneate or rounded,
margins crenate-serrate to finely lobed; terminal
leaflet up to 8x4 cm; lateral leaflets up to 5,8x 3,2
om Flowers unisexual, hypogynous, appearing with
the leaves in axillary paniculate simple or compound
dichasial cymes up to 10 cm long, peduncles densely
pilose to pubescent, male inflorescences usually
longer than female inflorescences; male flowers, 6-7
mm, usually larger than female flowers, 4,5-5,5 mm.
Bracteoles up to 6 mm long, linear, pubescent. Pedicels
usually less than 1 mm, clustered, pubescent. Calyx
campanulate, yellowish green, up to 3 mm long,
pubescent, lobes up to 1 mm long, apex acute. Petals
yellowish green, 3-4 mm long, pilose outside. Disk
fleshy, pilose, not adnate to calyx and corolla, cylin-
drical, with 4 prominent lobes, indentation between
lobes rather shallow, lobes not bifid in male flowers
but bifid in female flowers. Stamens 8. 4 long stamens
up to 3,5 mm long, inserted on top of disk lobes, 4
short stamens up to 2,5 mm long, inserted on top of
disk between lobes; filaments slightly flattened, lower
part broadened; staminodes in female flowers.
Gynoecium: rudimentary in male flowers; ovary
superior, sparsely pilose; style relatively short,
sparsely pilose; stigma obscurely 4-lobed. Fruit
1,9x1,7 cm, subglobose, slightly flattened, asym-
metrical; exocarp pilose; mesocarp very fleshy;
putamen 1x0,8 cm, ellipsoid, asymmetrically and

Fig. 51.—Commiphora marlothii near Sterkwater in the district
of Potgietersrus, northern Transvaal (height 5 m).

irregularly flattened, slightly rugose; pseudaril yellow,
fleshy, with 4 arms, 2 arms on seam of putamen
reaching almost to apex, 2 arms on flattened faces
of putamen shorter than arms on seam, arm on more
convex face of putamen shorter than arm on other
face. Fig. 51-56.

Fig. 52.—Close-up view of a branch of Commiphora marlothii

illustrating the bark peeling off in large, papery pieces.

Fig. 53.—Commiphora marlothii: A, leaf; B, branchlet with
young leaves and flowers; C, branchlet with a leaf and
mature fruits.
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Fio. 54—Flowers fComml ora, marlothii: ale flower;

é longitu ma ?ectlon (Pp ﬁr @Jn rammati¢

re) rese tlatlon of fwo dlsc] Io es [ tr?tm msertloH

% ameOP femaF ower: E, female flower wit
the calyx and corolla partly removed.

0 S SR B

se udaril: w%w the more conveé alc
|t pseudarll putamen and pseudaril as seen om

Fig. . 2 Southe%aphlcal distribution of Commiphora marlothii

Distinctive anatomical features of the stems and leaves
Young stems Wlth numerous multicellylar non-
landul a] fa]nuar hairs; sclerenchymatous
erlc cle-c mder uted. Stems of 25 cm d|ameter
cler ncal atous Perlc L ﬁlmder con3|stm%
Iores and stone cells: elt ellum fe s of resin ucts
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+ C|rc

le(f;f)lﬁt (sorswengml Wi %ng s%fif Y r!?%?en(h(l)sfg%g clrz?ﬁs
or pazilsade? [Ke cequ rBlf?PP m cel?s rer]g tively psm%ﬁ
ngXIa? nfined to adaxial epidermis, stomata’mainly

Diagnostic features

Dloemous tree, bark eellng in_large yellowish
pBP pleces oex osea reeB nderlayer; branchlets

denseey ose to” pubescent. ?vefs Imparl-
cmnae densgly” pilose toeﬁubescent lets 3-9-

et ?;3%?8'9% r%f.s';atﬁai L i

ary. vascular 0 eI’S nous, unlsexua
HICGEIS cayx corolla C?gg

0 pubescent. Fruit su 0 03 Qggmum |Io%Se
puta%wens(i?htl rugose; sge arlfglﬁ afrlgshpwfh
4.arms, 2 arms on %eam of ?utamp reaching ﬁ1most
to apex, 2 arms on flattened faces of putamen”shorter

Wldel c“strlbuted in cend;ral and porthern Trans-
vaal. Ugua

grows on arid mountain slopes or on
granite Kopjes.
Also recorded from Botswana, Rhodesia and
Zambia.
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P |I|a Codd & de Winter 5534: ne furr fIakm in -small yellowish papery pieces; hranchlets
? aa IJ fD%fA 37\{V 3%3;? Il “?‘gre. 0 tus% ensea] ) Lescen[p Eea)(/eg Im arr er ate,
Ear erkwat an aIt 2 retr : reen uecent am up tO C f
rﬁiser rko B rs ner ég zrm 3 b 95 up
opiher ; ea ets 6 u ate N rr trc to narrow ova
§r§r%z fot 5{%“ L b o reerrrrn'a
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%x%% Los opdam ature serve ande b ¢m. Flo ers un?exua P gynous apé) aring. wit
we Ieast In axl arygan cu esrmple rcom oun
chasial cy megu

Un(f)ﬂ

Itrsrecorded that the papery bark is used by natives resenges ot ma?e i 8res rear?cesesu(s)uav
g Writing paper. onger Bemle i mLores “noes: male lowers, 6 A
Common name: Paper Tree, rérrngce%srerg”ﬁ Imrg an emag ﬂogvﬁers abGesene]H]t
Pedicels 1-1,5 mm on cluste ed, X
Mon%or p%ﬁmm'ph %edul ItszeaIpr in 4DC" eﬁow fo""qreen. coftinuous Wit rsrch)ant |ur¥r
93 Pf|anzen ed. 2 19 43 1931)" uﬁesceﬂt, lobes 2-3 mm |ong, apex acute Petals
t Dawy, F ns 484°(193): Burttr Ke’ ellowish green, 3-4,5 mm ong serte

@:{1 9%5 B% c d. ‘Mem” Bot. Surv. S, hium, glabrous. Disk much reduced cyIrn rrcaI
ller in ). S Afr. Bot 18 3 adnate {0 hypanthium. Stamens 8, insertéd on top
(N%sz W|I |n Bol. Soc. Brot. 2.33: 91 (1959 of disk, 4Iong stamens up_to 3 mm long, 4 short
Fl. N, R70§ 76, 1 34%1 623, Wild  stamens up to 2 mm long: filaments subterete, lower
Zamp 21 279 (1 03): Von Breitenbach, Ind. Part flattened and broadened: staminodes in female
rfeesS_A %%%9‘55 19‘}5, : Dfﬂg/ye{mbianueﬂeggng' Iowersh(ls noefcrum rurljrmen iy in mtale rovr\rer?
. 20 p 98NA oy inferior, pilose: style relatively shor

Peters sn. (B. olo-f; K )D prlos)e stigma. chstlrely 4-1obed Frurt24>¥2

"éng' gdulis Klotzsch in Peters. Reise Mossamb. Bot. subglobose, slightly fIaYened asymmetrrca exocarp
L pilose; mesocarﬁ very fleshy; putamen 1,5%X0,9 cm
oracl Ioroc %% Jahrb[z 4.t IN ellipsoid, much flattened; %htly asrrmmetrrcal
@oetze oIo]) ype: Tanzania, — smooth; pseudaril red. ver fleshy,” cupular with 4

short Iobes covering the ower| 0 putamen lobe on

DroecroHs many- stemﬁred shrub or smal tree u less convex face of putamen longer than other s
to 6m tall, stems usually entwined; bark light grerp lobes. Fig. 57-62.
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Fig. .58, —Close-up view of a brapch of Commiphora eduiis Fio 60.0—nFiI0w,eansll %gct(l;grrln g]flph%ﬁg feldwgasr:' A'fe%agre Fllgvmvlg;
v iﬁu’sﬁatmg the bark f?aking offin smal(f, papeey DIEces. B e I[g ?0werwith the ceWyx ang corbl%‘ partly removed

Fig. .61 —Fruit. of (%or%mufhora edulis: A, side-view of thg

fruit: B V|8w of the_less convex facé ? gut?men an

: : : : seudaril; .C, view of the more conveé ﬁc of putamen

Fig. 59 —CommmhoBa edwls A, branchlet \gnh oun? leaves ith pseudaril; D, putamen and pseudaril as seen from
and flowers; B, branchlet with leaves and mature fruits. above.
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gex acute, base aneate to rounded, margins cr?nae
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IonP Iance ate. Pedicels usually less than ITmm 1 Onﬁn
Ca anthye owrfh green5 gqla rous contrnuous wi

D i et 34 ‘?”ﬁg I e
R antr?/rum Drsl? ﬁes or ver || Female
[ ers, adnate§ gnéhrum cylin [h wrﬁh 4
obes. Stamens_8, in py 1S on

4 short foamens U

stamens u

mm? ?pfrﬁaments f|at ne(i wer P broad
eng aminodes jn female flowers. noecrum
rudimentary |n male flowers: ov%y half" Inferior:
style relatively short; itrgma 0 scHre 4-lo eg
Fruit 2x19 cm, sub slr%tlg/ flattene
?symmetrrca exocarp -~ glabrous: 0c

ar
i S0 o, it
coverrngleower gutamen with 1

ver shor? qube on the less convexfce of putamen,
margrn finely crenate. Fig. 6

Fig. 65. Commijphora woodii: A, branchlet with g leaf and
0 ?owers 'E hprancahlet vr(rirtlh a Iearrfa rrla(rrdemg\{hre ru?tas an

Fig. 64.—Close-up view of a branch of Commiphora woodii.

Distinctive anatomicalfeatures of the stems and leaves
Young ste swrtpa fewglandula[ har{ éasrpecral
near apex; sc erenc Ymatou perrc'y inde
temso diameter; ? ench matous p?rr
Ihﬁllrnder consrstrn oJ res ang stone cells;
AIm cel s of re ycts In xylem  rays sur
R/ hin-walled cells. Leavés with “a
Pan ular hairs: petiole + oval o ovate as seen |
ransverse  sect OB sclerenc¥ zi\ Iu !)ca/g
resent,. vascular bundles + circularly distriput
S seen in transvgrse section: terminal Ieaflet ically
rsrventral with a single’ layer of P]alrsa ceIIs

adaxia |y remammg mesophyll” consisting of spong Fig. 66 —Flowers of Commrphora

arenc lliform ™ cells confined “to adaxid oodit: A, male, flower,
gplrgerm stomata eXCIUSIVeiy abaxrllaij B L It%ngersﬁrgﬂﬁrrhgcarwean}@ilogvoerrollgparﬂqyFrerfr%\’rveeé
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i é“”v.gv& C?”am'ﬂhgsracovnv%g”faé\e osfdfu\{aewer?fwtnﬁ

udari view of the more conve
Whepseuda il; TD putamen and pseuéan as sepen

Fig.. 6%0u%e&grragh|cal distribution of Commiphora woodii

Diagnostic features
SMWW?WWQMW$%%
innate, glabrous, leaflets 3- JU ate, margins cr ae
a0 coarsely (encle-sefele, tringl gl
\yeg W bund fes Flower er| nos unlsexuaP ﬁﬁ(
brous. Fruit subglob oe eoc abrous utanien
smooth; ?eu a very shy, cupufar with 1
very short lobe.

IS'S ues Qccurs ne rthe coast from ZquIand
ut wafds to East London. It usuall sont

0pes 0 ountams or in sas part ft ecoasta
a%rnﬁtr% with a rainfall o 00 mm and more per

Aalxigl reco&‘rggljigofngonj Mozanr;g?ajgy&w @ ), Durum
e zaaﬁea a“a
%38{Pjeftlgrnlauaw t“ ﬁ“ k e(

_U
D

OO

?zbur
cam

{ﬁ?_[g pg%epstone af [g\A/Cg egébtinec 5%)0
e —32 6 eau Vlct ”a \
R

ne of he three synt es ment |oned b Engler

1898 cou gtraceds ya let IS suspected ([%at tﬂﬁy

were * destroye H] S emmen rom . the

rmsh M S um WI'[ a el 0 th tal Herbarium,

co lected LP, Berea, Dur an Was seep.
wce no numb er ears on the label, 1t'is uncertain
ether this spem n IS an Isotype.

C. woodii a 8 zanzip r| a, two cIoseIg reIatﬁ
species, can |st|n uished . on_ feature
ﬁteor Scences, fowers Frun The jnflorescences
Me du? Pwers 0 zan@barlca are reh’atlvef ﬁ

ﬁO SOﬂ

UJ“

ary vascular bungles occur In the etYo les g
anubanca hut are_absent In those of C woodil.
he eaveso C. \ﬁoomhan C. harve# a[]e s?metlmes
also confused... Short |{s occur 0 aves of
C. harveyr w |Ie those of C. woodir are gIa rous.
C. woodii S eafll%lfrom pole cugtings which

are often ng poles. Natives prepare
gumfN pLe hark. Jp Prep

DC2 Monocrom”hI horg Z%n Ilbgél

8 468, t g 1A (1913): P?Ianzen am.

‘31931% Burtt in gw Bull. 119%1: 11 (1935): ild.
ild mh. 2.1; 2%/9

Dal
rnga Tree;péS (Fagngzle)nla ZanuEr %ablonsl% s,

. tsama 1 nﬂhtarlia %a in Adonsonia 11: 180 (1874);
Engm %Wéaiw %Iﬁjdéﬂ rﬁ a(r)réujeeasgr% Iechtse%r%lgiag

F oza b|que
IOECIOUS tree often many-stemm up to 7 m
IT|ln i) ? d

f%al owﬁa/ e% nLoeta es I anralnncnateetS gllagrrghjg
am| cm on petloe u? m on%
Rl o B s Lot
\e serar%etecuer}renallre]al eaf?etu {0 )nx %ES enﬁlateera(i
mﬁawmm%é%W%Wﬁﬂ
ate smﬂﬁ |cha3|al cymes t0

e or compound EJ
0 ¢cm Jong; % ers. 1113 cm ar er than

mm, Bract 'eo es U ?

e[noww
Y lobes
OWISW H ﬁ

O

i
1 Dot
1(9&3 Wild In

NCDA (%S

rengo

emale flowers, 7
anceolaﬁe Pedicels 4-6 mm gh

g%en arous continuous with ypa
- aex cute Petalﬁ I

2-5 mm onﬁ] "inserte

adnate tg anthlum c rfrlc |th4 oes

Stamens s rted on tﬁ st mens
S tstamens

Edp“adaeeaaaoaem feaeeaaa?@eaaaiﬁ

a |%BanIgEngI.
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rudimentary in male flowers: ov%r half inferior:
style relatively_ short: stlgma 0 ,chI 4-Iobeg.
Fruit 18 X 15 cm, subglohose, S|?nt flattened,
?Iseymmetncal; exocar

ny: putamen 18 X 0,8 %a%erlﬁuss;oid ae ocr%rgt icvaellr
d Yr’rg%uu?a ly fﬂéttened, swb?t p Pseuggrra red, ver}
eshy, cupular, covering the lower ~ of putamer,

mardin coarsely crenate. Fig. 69-74.

Fig. 69—Commiphora , zanzibarica .near Makanics"Pont,
J northern ?tﬂuﬂand (helgﬁt i'i m).
Fig. 7L.—Commiphora zanzibarica: A, branchlet with a lea
and flowers: B, branchlet with a leaf and mature fruits.

Distinctive anatomical features of the stems and leaves

Youn? stems with a few peltate gzlandular. hairs
especially near apex; sclerenchymatous pericycle-
cxllnder fluted, Stems of 2,5 cm’ diameter; scleren-
chymatous pericycle-cylinder consisting of fibres and
stone cells, epithelium cells of resin ducts in xylem
rays surrounded bY thin-walled cells. Leaves with a
few peltate glandular hairs; petiole £ triangular as
seen in transverse section, sclerenchymatous _gerlcycle
present, vascular bundles + circularly distributed as
seen in transverse section but 4-14 medullary bundles
also present; terminal leaflet typically dorsiventral
with "a single Ia>rer of palisade cells adaxially,
remaining mesophyll consisting of spongy parenchyma

Fia. 70.—Close-up view of a branch of Comminh ibarica. bulliform cells confined to adaxial epidermis, stomata
K me white” patches on tHe W2k are Tcheng, - oneeries mainly adaxial.
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Fig. 74 ﬁogfaphlcaldwtnbunon of Commiphora zanzibarica

Diagnostic features

no?loeCPus t[)ergnc%ﬁeetg %%themwdd barIlz<1brgou
Leaves impari- plnr}ate gil rous Iea ets 3%1Tegaﬁe
marglns entire of fingly_ serrate, termina ?et

i e e;'jfgegvehnée“ e

%ramr%ld%g‘ o5 eXarp Gabics . fo.2 oot
Y, obes

pseudaril red very fles cupu?ar without

So far this speues has onIy been col ectet{(near the
Kuman Dam IP gr atlona Park and on
the Ma aéml F a |n no thern uuang ere It
grows I ?ﬁ y soil In savanna-woodland, The
nnual rainfall in these areas lies between 400-550 mm.

Also_recorded from Mozambique, Rhodesia, Zan-
zibar, Tanzania and Kenya.

W{&ansvaal —2431(Acomhoek): at Kumane Dam (-DB), Van
taI—2732(Ubomgg): 8 km SE. of Makanies Pont

(AB Van der " Wait
(1 and also W|Id 1963
ﬂ?k b

Fig. [2— Flowgrs qf Commlph?ra zan2|b|a (ﬁl Am ef#owe[

ﬁ Ionglw Wer,

inal_sgcti the m
r}ma Hower with te calyx ‘and coroil
par removed

Dale & GreenwaX
mentlon that]t bark 0 %JE%I % pegls F
W ieces. This 1 not the case with the plants trom

ch the material for this study was collected.

13. Comm|h tenuipetiolata  Engl |n Bot.
Jahrb, 48: 43 Cll% ? zengam e g %a;
38 93\/1\), urtt_Davy, ‘FI. Transy. 2: 485 g[; )
1937); Wild in Bol. 88 Brot. 2,33 93 159
(|1I in Fl. Zamh. 2.1: 196 ): Von Breitenh
In TreesS Afr 32' 434‘965. De Wint_in Tres

r 20.1: 16 198 ngm,Prod FI. S.W. Afr.
3.9 (1968) N A, t,lwaono%
onl, |ner1 ,K,rg nt,Bh?

., Bulspoort, Dinter 21 B+:K, fragmentl).
N

|0eC| us tree with a sm%l ughal

Ste[n to 7 m
% o white e ng %reg
Fig. 73—Fruif of Con}mlphPra zan2|bar|ca A S|de wewohf ||s |eces {0 expose a Us, unaer-
the fruit: B, view 0 £SS convex face gu ?men wit abrou | eaves” t nf liolat
i |p|nnate i 8

seudarll C.v ?e more conve E or
FOUS;
&chepse”dam et and it s e o oel ofe relatively ,ong and s(nng B to 5 em long,
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R SoBA Rl TP 2
ac te but more often o se ase cu ea  margin
fntHe o crenate-serrate In the UHB{ " termina
eaflet up 10 3x72 cm. lateral " leaflet 3X18c
Flowers Unj exua nous, a earlng ater te
Ieaves |n aX| 3|m compound dichasial ¢

to 5 ng; Ie rowesl 14cm us
ar er fan female flowers, 1-2.2° ctm. rac eo
Inéar, U to 5mm Iong Pdlcels usually rel t|ve
ong, 6-10 mm. Ca OWIS reen aorous,
con muous W|thh lobes T,2—15 mm |ong.
aﬁtex acute Peta ow A
e

ted on hypanth | Ila mghreen recwed OH
sph d]natg an(tlhlum cﬁlndrlca tE
NCONSPICUOUS o es ame[ts 8, ﬁrte on dis

ong, stamens uR to g 4 short ?tamens U
5 mm Io% llaments Subterete, ower[ﬁ
f[attened and much broaétened stamlnode? In_female
owers Gnoemum ru |mentar In male owers
varB/ inf erlor st e re at ort nl
ed. run ,5( ,cm su ose s dy
at(t)%nﬁd and as m ca Vced% r;trueN | attO ed.
Fig. 76, Fig. 77,—Cl VIW f different branches of
eranabP Iuen tlh and shap)e on attened %es of ¥ Coﬁmmlpqnora Cﬂ&lt?esﬁo ews o diferent branches 0
Putamen cqve ? lower "1 of pytamen, lobe on
£ss Convex fflCe 0 Rutamen sual ¥_Iong]er and more
acute than lobe on other face. Fi

Distinctive anatom|ﬁal fea ures og ne sthems and Iea\ﬁes
Young stems with a eW naular pairs e eua
near a % dgndntlc crystal ?n es sndln or dPiJ P

occurr n1g 'in some epidermal “an yYTPO erma

cd%gllgt?ng otfcpbfjelgrg%” Socngrecrefls eglt(nusl Benc (tf
sattét'ts E%at‘vtt 6 TS SuQUDGeE by et o

e (I arPdﬁ nyfod)ermai?scetng OOfCCH(QHngUOPeSS%W

tals

e Ierma

aflets: ftloe circular s seen i transverse

%ectlon sC erenchymatous eri dche resent vascular

undles + C”CLH fseen In ran Yerse
sobilatera

SEC |0n termlna with a ayer

Istri
alisade ce%sleadama]?y and 3 single ﬁmqa er o
shorte alls e cel s abaX|a |n|n mes
consisti spongy e dax
%pl erm| c nitsttn matn orm cells

Iar e bul
5—Commiphora tenuipetiolata near Melkrivier in the ut smaller pulliform cells ccur m%bamal epldermls
Fig. d|75tnct otﬂvaD Itwater, ornern Transvaa I]EIlaltlt m@ stomata malnly abamaf
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Fig. 78— Commlpéaolgaltenmgpegol]ata bran hlet with leaves

and flowers; B-E, leaves, T, branchlet Wi eaes and e Fig. ?O —Fuit of Commiphora enuipetiolaz: A sde-view
ure Truits wew the essc nvex ce o uamen
{ pseuda view of the more convex ceo ut
pseudaril: D putamen and” pseudaril as seen
a ove.

Fi 81 —Geographical distribution of Commiphora tenuipetic-
J lata in So a]p %rlca P P

D|agnos ic features

%emous treF with asmqle ain sem Rark
eces t% e&suoaseyapef %us undg ?IaWerItI ranc ?
§| %rous Leaves trl olal fate or, |mga| innate, gﬁ

é?r”ase it g“ﬁaa e il Bl
denaritic crysta hesperidin or dlosm(] %accuwe%

Olrg]aefleegI ererﬁgles reJaY\Pe l}/ maq i nlﬁg gJ
Fig. To.—Flgwers of Comni hora tenuipefiolata: t D cm). FE’WHS erlg?/ unsexual, nq
gFower onaituginal sect no mllgfll o(an par?J Fr”'”fib% se, €xoc

obe

g 00t jg“rloruesd Hesﬁ ecnup\tlﬁar
et P eele Tower i e el a o With 2 fobes on WattenecP fices of putamen
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This species oricurs in the far- northern and north-
?st rm Transvaal, but |s articularl common nor(sh

the Soutpans erg ws In well- ral , san
sorlfrﬂ warm area Wrth a relatively low "annud
rainfa

Also recorded from South West Africa, Botswana
and Rhodesia.

Tr nsvaal 22 troom ers r
Van \S/\t/altr é Ogl atw)oot (ﬂ
ater 3l<l
na nea essn
ane zr er ne b 3
hr |
| t| Ioof h
flrﬂprt Ikrvrer CBrSaa Van (?er

Ilﬁ e

trmore

On the basis of the size, form and margin of the

terminal leaflef, Burtt Davy (1932). drstrngh Ishes_tne

o enetlets and, ar, roges BUIE Dauy othE?r

c% ﬁtese varratrons o? the ermrnaf teaf?et ocgur on
the same plant.

It has been recorded that C. tenuipetiolata also
occurs in shrub form In South West Africa.

Commr hora a8q?olen |

S !

gr 3 Bat, . 48
1913 Pf fam. ed._2,19a; 438 (1931): Exell
anzen am S Rngol 12 38% 1e951ff

Id in_Bol, S - 2:33:30°(1989); White, For.
I N. Rhod.; 176, t §4D 51 %;(W?j(} in Fl. Zamp.
% 2%10 19966% VDOen Bri?rtt i %r’eelsnS T/{?res SO lA s
1968); Merxm., Prod. FI SW. Afr. 235 (1968).
ynt es Angol uanda, Welwrtsch 4485; sire
oC. 4488 (G on oto seen; LISUT). Lectotype:
Welwitsch 4485

Balsamea angolensrs (Engl) Hiern, Cat. Welw. PI 1,1: 24
(1896).

1§Cg ghorg %En%%m Aé;?C Mong a”%f@ ahm4 e24

otswana ar es S0

" rrrg. urg iy ””“gEm‘th

uan

9
’}Ef ossw %t er%dotzt . Ae ?%

0
ne. h< jz Ja
148 Ianzen a
%2]1 o % ? rrre Ly % °°tnr'“a§rrr
ectotype: rnter

I?{roec ous manP/ stemmeg shrub up to 3 m tall;
bark yellowish green to ¢ estnut brown ﬁee ing in
ello sh pieces to expor green underlayer;
ranc Iets pilose to. densely pu escent Leaves trj-
foliolate or jmpari-pinnate, sparseoy ilose to enselg
pubescent; lamina ‘up to 9 cm long; petiole up t

22 cm Ion etro uJ up to 4 mm long: Irffrflets
{) ugate, ? eﬂfle up to 3,5x2 cm, ‘f tro
toooate IaTr eaetsu to 2X1,2 cm, erg
apex of all leaflets acute 10 obtuse, base cuneate
argins crenate-serrate.  Flowers unrﬁexua gselré

gyn us, Eplpearh)preafter the lea es in axillary qic

Mmes, male inf SCEHCG? USUfi ¥CO poun ICPaSIi’i
mesu to 5 cm lon ema nf orescences &JSU&“Q/
QWEr

mpledrchasrafcymesu to 3cm o - male f
mm usual larger han f?male Wers 68mm
Bractfo €s rnea up 10 6 mm long, sparsely pilose to
ensey uescent Pedicels 4-5 m Ion sparse
llose 'to enseg gu eﬁcent Caleyx yello ree
arsemr osH) ngube t, contrnuou
pant aloex acute. Petas e ow
reen, 2? n]Ion usually glabrous byt irr some
?as S sparse p ose on tsr e Disk. re uced not
X adnate B pant |um cylindrical, rtp 4
|nco sprcuous lobes.” Stamens 8, inserted on disk, 4
% amens up.fo 4 mm Iono 4short stamens uR
8 fblam nts subterete, Iower part muc
attene roade 3; staminodes In _ female
owers Gnoecrum ro |mentar rn mae flowers;
ovar nerror S e relatively short: ‘stigma
ﬁsc re(l 4||ob Lﬁ Il 5 rhsubﬁoog
e psor smmetrroagl attened; xocatpﬁ
mesocar % |n n9x7 mm% S0l &/
gymme rrca u¢ atene , SMoot Seudanlr
leshy, cupular with 2 lobes of variable length o
shape on fIattene acesp utamen,_covering lower
pfputamen lobe on les conv?x face ofg tamen
usua ly'Tonger than lobe on other face. Fig. 82-87.

—h—h'—" SO O

Fig. 82.—Commiphora angolensis near Rooibokkraal, north-
western Transvaal (height L3 m).
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Fig. r%YSor?ﬁO%rFEhlcal distribution of Commiphora angolensis

Distinctive anatomical features of the stems and leaves
Youn stems Wlih a varrabl number of multi-
cel uai on-glandular and uIar hajrs: dendritic
crystals (nes grr In of dros occurring In_some
epidermal a yﬁoderma cells. Stems of 25 cm

dlameter: sclerenchymatqus errcgcle consrstrné]
frbres and stone cells, ﬁ) trlelr ells of res uats

rn xy em rays surroun ayers of sc ereids
F gs with™a varjab de numper of Iércellular norl
ghe u”arma(rrrd gsn?rn%lar ralrlrrnS rnerrHE'C Cta
dsp% oderma ells’ o Rgetroles andep|ea [nts
Ptroe ran% a[ as seen r tranf erse se ron
erminal leaflet ateral with a srnri aver 0 ?
e

alIsade celfs agaxra“ and a_ single Tayer o short,
alisage cells a axre1 re arnrr] m som CONSIS-

Ing 0T Spon ora dleeesa rermrs
% r?srstrn n%]% arge pulliform ceahs put smaller
uIIrform cells

ceur 1 aBaxra? epidermis, stomata
mainly abaxial.

Diagnostic features

Droecros man stemmed shrub bark gellowrsh
?reen to chestnut- J‘ peelin X owish. pieces
0 exPose a %reen un erlayer; ran hlets rIose
dense ?ent Leaves trifoliol %te or W?
prnnae parse ry erose to densel escent, ef?
Mae mag screnat? te terminal leaflet
rsob [ateral, dendritic cdysta hes errdrn or drosmr”

A, B e 6 Nl

etioles up 2 ¢m long.
edrcels and calyx

F OWEYS errg nous, un SFXU&|
||ose to pu nt coro SOme C&SES fparsedy
0S¢ IpSOl

N
)'(839 X OUISI euta'rfnrgdt r?ruul)cghW ened ooth:
Pseuaarrl rer? ?Iesﬁy cupular wit ZHJes on fattened
aces of putamen.

outh Africa.this species is confined to a fe
Iocglrt?es trn the arrd usﬁve ?north western an

northern Transvaal nortp 0? the %out ansher d
ﬁnrowsarg gﬁep sandy sol presumaby erived Trom

50 recorded from Botswana, South West Africa,
Rho esia, Zambia and An giola

ae?vaaa{ 2229(Wat rpoort ova
TR GG
l\e)( ir eron & MarsfrI gﬁ%?kdn [E\/an der R At 2 i‘ ad

As far as it could be deéermrne this, species
occurs only in shrub form in South Africa. In South
West Africa It usually develops into a tree with a
single main stem.

H 1r Bors%or?rglrééosrr: ngénaznw rnSChIInZ ?cmB3ro|%7u”
Ig h( %Wd& InactaB&Drnlter%S& hoEI 4g
om 0ra rotundtrolia er I

o A ol b

olo ment!)

Fig. 88.—Commi ora naf
maeRsrs near _Vio Sdrlh
nolrt \)Nestern Cape (height
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D|o cious shrub less han Im u to 3 m tall:
trunk Fnchlp Haleated aboeso e(vell Lormln
many refative flde ranc es; ar I r%re
Pt eeling: ranch ets arous LeavB i
gathr?us mina ug B >i) cm, orbicular’ of
|I%t ob ong tuse, ase clneate, m?r%m
d? tate to coarsel dentate QeuPeup to 7 mm lo

Flowers ~ subsessile, — unisexua Pengi nous, a
ﬁeannsg before the leaves In axilla sters' male
owers, 4-5 mm. larger than female owers 3-4 mm.
Bract eoIesuptoOZ m op% nangu ar, (I]| Bdular
Pedicels less'than 0.2 mm |0 reen Yo brown
continuous wit hy apthlum Iobes 251 mm or;a

anex a ute Peals ellow to brown,
sert uﬁant um. D|sk adnate toh anthlu
wit aefowers

nu” ?%F'but i Tee H%Swe'r%b%sau diamens 8

lon tamens p to 4 mm long, mserte on top of
ik Tobes, sort stamens up to 25 mm In :
Inserted on of disk betw n Io es: filaments
subterete Iow pat flattene broa ened:
stamnlae%smfemale flo eﬁ G noemum rH mentary

In male tlowers; ovar inferior, glan ar; sgle
reIatlveI Iong, gIan ular stigma qRscurely o
ruu gobose 10 eI| soid,” slight
latteneq, ”mmetnca exocar una Us; esoca
not verY dy rputamen m ?

metr| V H r% uIar rlattenehd sI| yru
seu arif re ar with 2 arms” on eam
?put men, coven e Wer F morﬁ co?vex
ace o utamen an the ower i of the other face.

Fig. 8

Fig. 89.—Close-up view of a branch of Commiphora namaensis.

Distinctive anatomical features of the stems and leaves

Young stems W|th numerous peltate Igelandular hairs
ex. Sterp 25¢cmd |ame? renchymatous
ericycle-cylinder c?nsnnng of, fibres and stone
ces edthe lum e s of resin ?ucts In xylem rays
sUrrou thin-walled. cells resm ducts in
nmar D oe Very conspicuqus (up 2 mm.In
|am ter). Leaves with a few peltate glandular hairs;
eiloe I semi-circular as seen In tra sve[)se section,
erenc ymatous r{Jenc% loresent or_absent vas-
?u ar bundles mainly apaxial and dIS nbuted In the
orm of an arc as seer{ ransYerse ?‘a In s me
cases 1-2 much smaller bundles a aX|a ; wit
[arge number, of s&omata terminal leaf ? g/glc H
|so |Iateral W|th 1-3 la ers 0 g alisade ce an
Xcen ral mesow on lstlngo t+ col oure?
c?? rl abaxial €pi erm|s (i nsisting mainly
are iform cells,” with arge number of
evegey dlstnbuted stomata in t he ad- and abaxial
epldgrmis.

5292-7

Fig. 90— Commmhora amaensis: Af branchlet wﬂp flowerﬁ;
E ne ‘ aves and flo ers -E, leaves; F
ranc Iet W|th eaves and mature fruits.

Fig. 91.—Flow fCamm dppor aensis: A ma’ Fower
*on |u?E sect nh rpale dpwer C, feniu ¢ flower,
emale flower with the calyx and cordlla’partly removed.
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Diagnostic features
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ormmg many r
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Fig. 93— Gﬁog\rtarPchijal distribution of Commiphora namaensis
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Fmerous Eeltate glandular h irsata
anrous,
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brd gy

dace 0 men WI
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esert areas of t
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western
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ese areas are’ extreme
n(ihes with a ramfa“ ot foss than 80, mm per a

Also recorded from South West Africa.
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)
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ex but ot herW|se
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?a,tgeral fglowers subsesslle
se 10 ellipsoi

Ugose;
g ongseam 8%
In South Afrmﬁ this s ecies Is confined to
H -western
the mougtalns near the Orange River

ranching repeatedly above
eat|ve ﬁ“p %r)é westwar

g/l’l

|t OC

C
G
i

om G00

A

i



J.J. AL VAN DER WALT

\/%) %ﬂ 1%3? d{j bagy 181(&(?“ 00 hou

All the pJants seen in tlwe ve]ld have smgle aves.
PIaan cHItlvate In a gass ouse . at Stellenbosc
developed tritoliolate ledves in addition.

1 Comml hora gracilifrondosa Dinter ex Van
der Jt in J.S [1 Bot: 37,3 190 (1971); Dinter
In Fedde, Rep. Bein, 53: 48 1928) om. subnud.
Type: Dinter 5124 (BOL, holo. T; 'S BJ).

Dloecou shrub ulot 3 m tall, trunk branching
[)epeate apove soil fevel, sta ensa;apearmqsuceose
ark re |s brown W|th dark patches, not peeling:;
branch et Fn er, glab ro%s Leaves trifo |0Iate hit
terminal eaf et ofte glah r us: amlna up
to b cm petiole U ules

RoSmm on? Ieaflet varlgble |n 3|eand$ orm
linear to cultrate, margins |rre9u arty and rat er
0

coarsely dentate-serrage, “apex obtuse to acute

funeat termlnaf eaﬁet LP 4.3x0,2 c¢m, Iatera?

ea etsu Fowers urHseﬁ er|
eave

éhpearl eore or WI'[

d| aslal cymes or occaswna solltarg mae
|n or scences o 5Clﬂ ﬂ\% ema inflore cenﬁes
lﬁ) owers 6-/ mm, usually
rer t an fema flowers, 4-5 ‘mm. Bracteo/gs

gk "“eanaaee'aaa“ﬂ;'amcaax
parsely Ia du S uge to 1 mm rﬂ apex

e
acute, P as ﬂow t0 (n;
ypanthjum. D|sk adnate to hypa

9%

e%raC"J“’r“éjv‘&%aré; B Brane il

mserted (f g
tium, cy mdmn I gvnlth I%Sgesh olr?bteos S}amenso% 3/ Fig.. %— Comm
glarﬁ (?Iender sU ret H P flattened and Perg\pecshlaend msﬁure TUlts
roa ene stamlno es |n emae Wers noemum
] m\entar}/ In male Ilower v ry half Inf enor
g andular; st %lve)ﬁl gi sparsemy
Eﬁ ar; stig maosc ruit 1x0
ngo 0s¢ to e|| 501, an¥mmetr|ca grhtf}/ L
tenéd; exocarp gldbrous; nfesocarp not very fles
putamen8x5m elllpsmd asymmetrically flatteneq,
smooth; pseudaril red, not very fleshy, cupular with
2 arms on seam of putamen, ‘covering the lower i
of mare convex face of putamen and | of the other
face. Fig. 94-99.
f?iwef o ‘f o gRes
Fig. 9%5—Close-up view of stems of Commiphora gracili- Fower’ ﬁ ih qower wi
frondosa. remove

ora

i

ma
the calyx an

9raC| |efrﬁndosa

aNCOYO

'fem
la partly

i
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Frg Frurt f Commi ho a_gracilifrg dosa A side- vre\rr]r
vrewo e lessconvex aceo amen wit

seu an view of the more conve>é
h pseudarrl , putamen and pseudaril as seen

ili
Fig. fr%%dosGae?r?rgghl al fdrstrrbutron of Commiphora gracili-

Distinctive anatomicalfeatures of the stems and leaves

Young stems with numerousgeltate %IandHIar hairs
at apex Stemsof25 cm_diameter: sclerenc }rma 0us
gerro Fecyrq er consrstrn% of fihres an e cells,
8 rum cells. of resrn ycts I xylem  rays sur-
o |¥ h lled cells Leaves h a few
P tate gla du alrs: etrole circu ar as, seen
n transvers sectron cereno P/matous perrcrﬂ
present of absent, vascular bundlfes mainly abaXi
and distributed in _the form o an arc as seen In
transverse section, in_some cases 1-2 much smaller
bundles adaxially, with a large number of stomata:

termrnal leaflet t g,oal |s?brla feral, mesoph){II con-
i mara\ é rsaéry Ith a few  ‘colourless
? a axra epidermis oonsrstrngi

entr
marn e bulliform cells, with a large numhe
of Svgnly jrsﬂrbuted stomata In t he ad- and abaxia
epidermfs.

Diagnostic features

Droecrous shrub, trunk branchrng rep% edIy above
B” evel ste s a g a]rrng succose; E o‘

rown with dark patches not eelrng ranchlets
sIender wrtp nym rouB eltate %an u#a[ airs at
apex li ? rwrse% l15 Lea s ollo a\te ut
irmrna eaflet often  3-lobed, qarous eafets
Inear to cultrate, margins rrreg X

coarsel ?entate -Serrate”. termindl  ledflet

150 rIaera OWers erroynous unrsexua n
stamens/st ero es. Frul subnqlobﬂse to(f o g
exocarp gia r]ous pul]amen h ooth; pseudaril re

Br(r)tarn/%r eshy, cupular with 2 arms on seam of

This sdpecres occurs in the north- Western Ca efrom
Kenhardt In the eg to Goodhousg E the

grows on the ‘arid mountains and kopjes rn the
vrcrnrt?/ of te ran&e River In areas with an
annua rainfa 1@

so rreggrded rom he southern part of South

Cae 28 ar km E. of oodh use
19rr frrahrgnw : g

mas

1 en ar en%ar%tﬁ ?—(&to InsAr\)(r:rO gég%

CTlh]rzs s%cres rs oIoser relat? to C. oblanc%oltahta

d
pecl inter 149
atters ecres ha)s heen sturq] ea LH( Pfrondosa

e C. gracili
C oblanceolata has also on 4 tamens. De Winter,

S
WOS led the material o te WO taxa jn Kew
?o concfudeg that they shouf e consrdlerelé
erent Specles.
and game graze on the
%f‘ grier an” A
aste of the woo

i
It was observed %ha goats a
Eoungbl c es” e o al na e

rob erive romtes eet t

17 Commrpho
Monogr. Phan. 4. (31
g Pflanzenfam e

nd.
3 (1931

oc. Brot., 2,33 89 N Br)ertenh h

Ind. Trees S. Afr,'32: 43

de Wrnt In reF
23 Er. 95 10T 1968)N i tpno a Natv er
r e(%ggg)(ex%rete)( ho gslerM Lpefragmenotl)
E?samodendrumc ens q Efl %a% 1524 g :
LR
gosthg]%%% 5)6 SWA Kovies Mountains, Range™ 172
L

En%l in A DC.

lanzenfam.

Droe jous, shrub b to 4 m tall; trunk branching
el ol e e
locally n smaI? Pa erg recei raﬁ Fretg
Iagr us, Leaves t rlfolrolae glabro amrnia g

3 lonq petiole u[p Lcm Iong petiolules up
to 1,5 mm Tong; leaflets usually cord ﬁ but In some
%a es_orbicularor obovate, apex usua [y emarginate

Ut in some cases obtuse, hase cuneate to obtuse,
margins finely Tobed: terminal leaflet up to 1,8x1,4
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cm: lateral leaflets uF to1, 3ﬁ<1tcm Flowers unise F

gerlqgnous a qear ng wit leaves n axilla
o |chair or. S0 ta{' male flowers,
omm, usua Iargert an femae owers 45 5 mm.

Ber&%&%'e& Ll Ymm fom 1ong, {anadla, ¢ %?%‘dv'a{o

reen fles contmuo B Wlt esh ant |um

duar bes 1.5-2 mm long, te, Petas
e r%Ueen 7-3 mm onP ﬂ ndular, mserlt
an um DISk adnate pant ium, ¢

drlca ith 4 fleshy lobes. Stamens 4I0ngs ens

Fig. 10.—Close-up view of a branch of Commiphora capensis.

u1p to 25 mm mserted on t ;[)]of dAsk lobes, 4sgort
amens l.ig 2_mm long, inserted on top of disk
etwgen bes: filaments fIattF ?d and lower part
roa ened: staminoges m female tlowers. fvnoecmm

Ime tary N male TIOWESS, ova Inferior,
Sl S g e,

ver flattene exocar&g (“4 n(]esoca
ver m éputamen 1['1 I%SO

efrical, v ry much ~flattened, smooth; pseudaril
Iackmg Fig. “100-105.

g o
western Cape (¢7e|ght+9 %

hranchlet with flowers:

Fig. 102—Comm oaca
J B—ZD, Feaveslpé] [)ran Wlth leaves and mature fruits
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Fio. 0.—Elowers of Comm]lphorla ?a ensis: A male Fower
. Jon |tu? nal section of male éPwer n{ ower,
, fentale Tlower with the calyx and corolla’partly removed:

s MM

Fig. 104 —Fruit of %mrn iphora ca n5|s fA side- V|ew of the
erB view of t scon ace? ua en; VIEW
the more ¢ nvex ace ol the putamen; D, "putamen

as Seen Trom ano

Distinctive anatomical features of the stems and leaves

Youn? stems with numerous glandular hairs at
apex. Stems of 2,5 c¢m diameter: sclerenchymatous
pericycle-cylinder consisting of fibres and stone cells,

Fig. ,1ogb—ut%e&%racphlcal distribution of Commiphora capcnsis

|th Ilalm ceIIs of resln dycts in xylem  rays sur
thin-walled cells. Leaves W|th

t[lan uIar alrs: petlole + heart-shaped as seen \n

ransverse - section, scTerenc gmatous peric ce

gresent or absent, vascular bun les mainly abakia

nd distributed in the form of an arc a$ seen in

fransverse section, in some cases 1-2 much smaller

bundles (usuaII nl thoem strands) (Eaxmlly
\tg/(}}lcaﬂ i‘srgﬁna” TrzjJ wit il%orlr;%ars ﬁerén |Ilsade ce?%

axia ntra
s o e
?g g (%r?buted stomata 1N t
epidermis,

Diagnostic features

D|oeC|ous shrub, trunk branchln e eate I[yabove
soil level, st(H( pean succ own t
a{reen with blac |s atc ee |n y In sma

hite ap?]rg p|eces ra hets Wlth mi erous
Elandu Irs at aBex tftherwme abrous.
eaves trifoliolate, glabrous, leaflets usually” cordate
ut In some cases” orbicular or ob(fvate margins
inely lobed, terminal leaflet ty 1 %bllateral
Flowers perigynous, unlsexua Fruit
Ilgsmd vely much f at tened: oca abrous:
mesocarp Vvefy thin; putamen” smooth; seu aril
lacking.

pls sge(‘hes IS conflned to d;he semi-desert areas
F -western e an south western ?arts

Sout Wes Anca %rows in the mountains
eV|cn|t t e Qran er rom

gﬂes In t gr Fil

ood se west ars é RIC tersveld. These
areas are extreme rg/ ot with a rainfall of
ess that 80 mm E)/er nnum

: 8 16 Ora ]em E of SegndILn sdrift \(NBB
%128112 ?m%a%’&elgk elé Ggo d#wouse \E}atnldler \n}%
é capensis, and C

SPECIes and the tw
common espema as ar as? w

R i,
aIarﬂenme
ead and abaxia

cervnoha are cIoseI?/ related
have man acteristics ”i
orm, externa

feaures "of the stems and fruits are concerned.
though both species_have trifoliolate leaves, the
form ot the leaflets differs considerably.
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As in the case of C cerw[)olla but ﬁo a lesser ? ? 2 cm lopg oy solitary; male rowers 6-7 mm
extent, the_ living shoots, on peing touche exue ually Iargerth%n femflle flo\ ersS m‘n Bracé les
an argmatic secretlon In such quantities t hat the up {0 05 mm ong anceolate, spa se&/

u

stems become wet, S I C
TheSfru?tsCare eaten by anlplals ; i 1S }/eﬁé)cv\ellgh grr]eﬂe]rpum E)‘ggrsg pﬁ ?%ucontm ggsu\?\/%ﬁ
ommiphora_cervifglia V Walt in J.
Afr. Bgt 31, 3S 181:8 197§d it y\P :ardI]\I etrquwﬁst%% brown ﬁg apex nacultﬁS ﬁet%s ye ogvnls | ree |sk
?aFgE horo 0) OOREIH, ~Yan der e adnate to panthlu% ﬁngrlca 1wesh |obes

Digeg|ous shrub p to 2 m tall; trunk branchmg Stamens g Starens 0 ert

[)arﬁate% ﬁ?ovreesr?ﬂt(ljevee %‘vev?‘sm?oeﬁﬂ” nHCC 1 O?H Olngeﬁt%lgLoAgb?es o% (?l%skﬁtiest\?v@gr? SIolfJe%?flla%nents
% not eeﬁln quanc ets shor stout der ubter?te F art flattened and roadened

ey ool Wl 0 b Wﬂaf&(&oe&gmmw i
it ong :ﬂf“oeu %obegn ap eef?f %tcsuS a atlv o%es 0¥t sparse ?an uYag stigma

u

a

C trate Usu Irreqularl € T

Pgbuse hase (ilff] ? mardins entire |res?ec |v? of [B/SCUFG Fruit 1X1 cr, el IpSOId asym-
obes: termina ea let up to” 1x0,2 cm: lateral leaflets metrlcaIYfIattened exocarp ?Iabrous mesocarp, very
8 FPowers unjsexual, perlg?ynous thin; putamen 9x§ mm, e|p50|d asymmetncally

Bpearlng before he leaves In axillary dichasial cymes  flattened; pseudaril lacking. Fig. 106-11

106.—C mm# hora cervl

F
'? ia on
§f< ank In the glstrlct of

house, . north-westem
ape (height £0,5 m).

Fig. 107.—Close-up view of a branch of Commiphora cervifolia.
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3CM

Fig. 108— Com rl)vhora gervrfolr% chlet wit oun
}eaves acn owers: B, branchlet wr eaves an atur
ruits; C, leaves.

Distinctive anatomical features of the stems and leaves

Younr{; stems with numerous glandular hairs at
apex. Stems of 2,5 cm diameter: scIerenchymatou
gerrcycle cyIrnler consrstrn% of fibres and stone cel

itheliym “ cells, of res In xyl ays sur-
g § thin waﬁ J] celis Leaves wrtnya few

andular hairs; etrole heart-shaped as seen r'a
ran Verse sectrog sC erenchymatous ericycle usu
sent, 1-3 but usually “on mcu ar bundle
axra| rn some  Cases 1 g 0em stran?
“ a large um er of stomata; ermrna
ﬁ jca rsolat ral, #nesophglco srstrn% ain
0 ouress C

eve drstrrbuted stomata In the ad- abaxia

epidermis.

Diagnostic features

l?oecrous shrub, t runkbranchrng peb tedly above
sor eve stems ap earing succ greyish
ri ve VY rown ark ﬁ]atches not
rng bﬁnch ets short an stout Wi numerous
lar_hairs at apex but otherwise glabrous.
eaves rrfoIroIaEy Iglabrous leaflets small, “cultrate,

usually irregularly Iobed, margins entire ifrespective

i i e rgrneau@(

of lobes, terminal Ieaf,et tX rcalg%ssobrlateral ﬁlowers

errgglnous unisexua

smooth;

labrous; mesocarp ve
seudaril’ lacking.

the ca

Fruit ellipsoid:
. putamen

Fig. 0 —Flowers of ommrlphor cervifolia;, A ma, Fower
on |tu¥|na SeC %on 0 rp dpwer C, female tlower,
, Temale tlower wit yX an

b

"o -l o

0ré convex
0m anove,

€3S CQnvex ace 0

T iphora cerv ifolia:
ace o putamen;

corolla’ parn?y removed.

putamen: C, view

64 side-view._ of the
, putamen as seen
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Fig..11 eoqraphical distribution of Commiphora cervifolia
9 %ou(h gfrr a. P

desert areas of the north-western Cape tfrom Goo
ouse In t e east to Vioolsqrif Jn the' west, Itoccurs
o]n ne arid mountains or Jes In the vcrnrx rﬂ

Orange River In areas with an annual rainfa
of less than 80 mm.

Cawa rrf S oer oIsdrr D 0\u/zgm
E)érer) alt{/ @eselskap ar\ﬁi}% Azgw an der%t/\/ t 1é% %ﬁ ef

Lrvrnﬂ shoots, on bernd touched, exude an aromatic

This sgecres |?]eapparen i confined t?r the sem(j-

secretrﬁ trn such H ‘1 *es that't Pe stems be?ome
wet. The form o eaflets with the rrre%ular obes
resembles the antIers of a stag, hence the name of

the species.

DISCUSSION OF THE IBE&QEIONSHIPS OF THE

ﬁlh Afrrcan species of Commrphora Cﬁ

he
h%WdetV'h ormcines BRI ShCTerscienps of e

L C glandulosa C pyracanthordes C. merkerr C.
sc Imperi, arrcana %av lecta, C

%rvedvlsgndc m Oterls 2 es}ryoaqa/nous ers

? P not aanate
the calyx orcoro A great part ot the putamen
rs covered by the pseudaril.

11 C Iandulosa C. pr&racanthorde% nherkel
sc rmﬁerr and' C. africana have the fo
Iowrng characteristics In_ common: The pu-
tamen IS rugose the Rseudar} with or wghout
our distinct arms and the tlowers are borne
in cIusters or |n reduced Cymes.
%an ulosa, C. Foa]nthordes and
erk err ave si t%v eaves or fri-
foliolat (i ?Fves with two much smaller
latera| leaflets

1.12 The leaves of C, schrm eri and C.
afrrcana are exclusively trifoliolate,

12 The putamen of C. neglecta, C. mollré
harveyl nfd arlothil Is smooth and’ the
psg arr O(ms our distinct arms.

1.21 The filaments of C. neglecta, C. mollis
and . C. harveyi are rserted on the
oufside of thedisk and the leaves are
trifoliolate or impari-pinnate.

1.22 The frlaments of % hrr re
inserted on the d
[eaves are exc usrvely rmparr prnna

2. C. edulis, C. woodij, C. zanzibarica, C. tenuipetio-

lata, C. angolensrs C. namaensrs ,C. gacrlr

frondosa, apens TS an ervro ave

errg nous fowers he |sk of lowers is

e 10 the hy anthrum and rn most Cases not

qu The seu ari] covers, only the lower part
te putamen or Is completely absent,

21 The Bseudarrl of C. edulis, C. vroodu and C.
zanzibarica is cupular without, arms or

l?b the leaves are \m[oarréornna and the
owers are borne in lorig pdniculate cymes.
2.2 The pseudarrl of C. an oIensrs and C. tenyi-
Qtroat #scuurwrﬁt lobes on the
Iattlolrg aces o Putamen éhe Iea¥es are

trifiolate or imparj-pinnate and the Ioweri
are borne In simple” or compound dichasia
cymes.

2.3 The pseudaril of C. namﬁensrs and C. gracrlr
trondosa |s cupular wit two arms on the
seam of te%tamen The flowers are Porne
rngcy or In short dichasial cymes. The eave

namaensis are srmole or occasronaly
trrfoIroIae while those of C. gracilifrondosa
are trifoliolate.

caﬁensrsand C. cervifolia haive no pseudaril
ers are borne singly or rn slﬁort
chasra cymes and the leaves are trifoliolate

In the revised classification of Wild (1959a thg
enus rs divided Into the su genera Commrﬁh n]
o asamum Accordin his drvrsro the
enus Commr

rican specles eg to the s

wra characteprze egfrurt %W ged]
alves at maurrty, ou amensw rc strnct
shorter ermarrm) four (Jte resence

four or erdht ISk oe [t sou noted,
however grs % oblanceolata S%hrnz
not mentroned yW nd C. gracilifrondosa have
n}]/ four stamens.

the division o{ he subdﬁnus into sectjons, Wild
dr not make useo e fact atsomesecrespossess

nous and other perjgynous. flowers. However,
ﬂ ?tgeySouth African sfecrggl of his secHons Commj-

ora and Africanae h ogynous tlowers, while
Ehose ro? tnhoeussec lons Corrggeagey an Spondﬁordeae
eth) oqgrnctron between the sectrons Commrphora

and Afrrca?ae s mainly based on tp
structure 0 he JJ arr Repre enta{rves of t
hora have a

section (1 [F udaril forming. four
arms, wnile re refentatrves of the sectjon A |cana
maintaiped that

mave no ge udari V\iever) H

seydaril 1s on| arp(oaren abs nt in the attf
secho necause it r unjted too rnﬁrmate?/
with the putamen to ‘be visible. A remarkable sim
Larrt exsts Retween the South African sgecreg
elo %rnnq the secthon Africanae (C, africana an
C. schimperi) and the specres of the su sectron
Pyracanthords’gC anduosa P canthoides angd
The putamen

Fu onsgrkthe)fr It of.C. pyrac nth rdes st eSr eeCrlreSanlc?
9 | e Eh P th anrg hapeo

himperi is a %u ate
? pseudari

our arm ot C.. africana,
el € preciios o e W
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thin and membranou% and onl¥nw5|ble in fresh fruits
covers &'21 O%t heravé/an P anH CFugc ?anghe can
ﬁave Isexual §ers f] df\ lon all hesIO C|es
ranc ets akmg or pee |n

ave s m? tipp

? petigles” whic dpvg marked anat mlgal S|m|
armes reasona % uction can be mage that a
?egflezre 3ff|n|ty exists between these species than Wild

C, marlothii s the only South Afnca}n rﬁ)resentatlve
f the sectlon Commlp e Wh ere aments are
not adn% E %uts% e of the dlik put Inserted
the.d | eature, as wel as he resenc
panlcu te C me |mRarh mnae leaves an

me uﬁ vascu les | etiole, suggests
g the subsectlon CBpu?ares 0 h
sectlon eae

In a reem nt with th cIa 5| ication of Wild, a
h)l“a gseu aril is found in t gdlgenous repre-
atlve the section Spon 1010es.  Species of
te subsection Cu uIares C. edulls C. woodil and
ﬁzanubarlca [g lnnat leaves, perl ynous
ﬁwers and a gseud rlwi hout on r% IIo es o arms.
These three species show marked similarities in stem

%ﬂ%hé%a‘;rea”a MY famogd” JHSFe“'E{yc Vs
T e short lob ?ﬁ of the tﬁg]seudar of C. edulis suggest

robable affinity with the section Comm|p ra
he two cIoser related spemes C, an n5|s and
C. tenu eilo at of u bsection C?auc have

%Fse% amenNIt a%s (I)le SPecles . IS
Ion Tpe exlyernal morphoo ical i fan ties

f the eave 058 emes arg re ect% ama
omlcae/ ﬁaso 0 particular . interest 5 at t
dendritic crystals of hesperidin or diosmin only occur
n these two speues
The new species C. 9racn|frondosa should be
placed In Wild’s subsecton Pruinosae. As In

tte’i aces Qf

namaen3|s Ssubsectlon Pnimosae?1
r%ramhfr ndosa 1S cupular wit
sea the putamen.

The abfsence of a J)seudfarll IS the oytstanding
feature 0 representatl es 0 ft e sectloP orlaceae
and the new species C, cervifolia should laced
chIS section. Wild"s division of the Cori iaeae Into

the subsectlons Ran%eanae and Teretlo atae 1
ﬁ]artg ased ?n the striicture of the calyx. He described
alyx 0 a geanae >5|nclu es C. cTFenswg as

s

nuate an Teretl ata
§roa? cam anu ate criterion ffor the su%-

IVISIO ? W unsatis actor ecaue _calyx .of
C. cervifolia IS r? }/ m guate this s}emes
IS undoubtedly closely relatea to C. capensi

OPSOMMING

Hierdie ondersoek bEhelh n takson mies- morfolgglese
studie. van_dje 18 Commiphora-1/>e.%/e.s wat tot dusver
In Suid-Afrika versamel |s Die_belangrikste oogmerk
met die studie was om d|e verskillende spe5|es duidelik
te omgrens. Om dit te kon erelk 1S 'n volledige ana-
tomiese studie van. die stingels en blare, asook 'n
or anograflese studie van dié stingels, blare, blomme
en rﬁp vrugte gemaak. D|e or?ano%raflese kenmerke
van |erd|e organe is mef behufp van sketse en foto's
geillustreer.

' Volledige meensettmg van_ die taksonomiese
literatuur en “geografiese vers%remm in Suid-Afrika,
word van elke” spesie ge ee. Die tipe-eksemplare van
aI die ipemes ? hullé Sinonieme |s best udeer en In
Péa sli geva le 1S Iektotlpef< aangew;s Die onder-

nde anatomjese kenmerke en”didgnostiese mor-
folog|ese kenmerke van elke sgesm word gegee.

Twee_ sleutels wat ler tot die identifkasie van die
verskillende spesies 15 opgestel. Die een seutel IS
slegs og vegetatlewe kenmerke van die ftm els en blare

ebaseer, térwyl die ander sleute ;f orfologlese
enmerke gebaseer 1s. Die moontlike verwantskappe
van die spesies word bespreek.

he pseudaril of
grms on the
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