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Propositions — Stellingen

1. At present 23 species of Pachypodium are recognized, 18 in Madagascar and 5 in the
African continent, indicating that the gemus originated during a period prior to the
separation (some 165 MA ago) of Madagascar from the African continent.

2. The opinion of G.D. Rowley that Pachypodium mopmatum P. bicolor and P.

eburneum do not deserve specific rank is incorrect.
Rowley, G.D., 1999. The Cactus File Handbook 5, Pachypodium & Adenium.

3. The location Horombe Plateau for Pachypodium densiflorum as indicated by Allorge is
incorrect. This species has never been collected there.
Allorge, L., 1993. Pachypode. Succulentes 3: 24.

4. Pachypodium geayi, P. lamerei, P. rosulatum and P. rutenbergianum grow in
Leeuwenberg’s model, but P. brevicaule probably not, as it does not form branchlets.
Hall¢, F., Oldeman, R.A.A. & Tomlinson, P.B., 1978. Tropical Trees and Forests.

5. If the present Nature Reserves in Madagascar would be well preserved, the species of
Pachypodium are protected simultaneously.

6. CITES protects Pachypodium. However, in practice the regulations have hampered
scientific exchange and did not sufficiently prevent illegal commercial exploitation.

7. The inclusion of the genus Macoubea in the tribe Tabernaemontaneae (Apocynaceae)

by Boiteau leads to erroneous conclusions in cladistic studies.

Boiteau, P. & Sawre, C., 1975. Sur l'arille des Macoubea et la classification des Tabernaemontanoidées
{Apocynacées). Adansonia ser. 2, 15: 239-250.

Endress, M.E., Sennblad, B., Nilsson, S., Civeyrel, L., Chase, M.W., Huysmans, S., Grafstrém, E. &
Bremer, B. 1996. A Phylogenetic analysis of Apocynaceae s. sir. and some related taxa in Gentianales: a
multidisciplinary approach. Opera Bot. Belg. 7: 59-102.

8. To sink Geissospermum into Aspidosperma (Apocynaceae) was proposed in a cladistic
study based on flowers alone, ignoring fruits, seeds and architecture of the trees, which

characters point to a separate position.
Potgieter, K. 1997. Abstracts, Congress of North American Botany, Montreal.

9. The seeds of friendship are planted by the moment, but its fruits are harvested during a
lifetime.

10. Despite the advanced satellite facilities to pinpoint the exact location of a plant by co-
ordonates, in the case of endangered plants their whereabouts should be reported with
restraint.

11. A good plant taxonomist needs both theoretical knowledge and ample field experien-
ce.

Stellingen behorende bij het proefschrift, Pachypodium (Apocynaceae).
S.H.1.V. Rapanarivo, 27 October 1999.
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Foreword

The present publication incorporates a taxonomic monograph of the genus Pachypo-
dium based on herbarium material and living plants of all species, a detailed study of
the habitats and ecological preferences of most species and a chapter on cultivation.
The latter describes the successes of artificial propagation, as the ecological condi-
tions have been simulated carefully for the purpose.

The monograph has been written by Rapanarive, who got essential inputs from the
plant explorer Lavranos and the taxonomist Leeuwenberg, world specialist of the
Apocynaceae family. The taxonomy is a modern and completely revised update of the
publications of Codd (1963) on the continental African species and that of Markgraf
(1976) on the Madagascan species, describing 23 species as presently distinguished.
All have omamental value and most can be classified as threatened in the wild, but
sustained exploitation is possible through multiplication by seeds. This enables trade
without further damaging the natural populations.

The habitats have been studied by Rapanarivo, who travelled to many localities of
Pachypodium in Madagascar. He could not visit continental Africa, and ecological
inputs were contributed for his study by Lavranos.

The author of the chapter on cultivation is Rd6sli, who grows all species in his pri-
vate greenhouses from seeds he collected in the wild. He showed all of his living
plants to the monographer, which was of great interest for detailed observations, es-
pecially for the species not seen by him in the wild. Lavranos and R$dsli also made
most of the excellent photographs.

L.J.G. van der Maesen
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CHAPTER 1

Taxonomic revision of Pachypodium
Series of revisions of Apocynaceae XLVIII

S.H.J.V. Rapanarivo & A.J.M. Leeuwenberg

ABSTRACT: The genus Pachypodium (Apocynaceae) comprises 23 species. Eight-
een are endemic to Madagascar and five occur in continental African (Angola, Bots-
wana, Mozambique, South Africa, Swaziland and Zimbabwe). The study is based on
herbarium material and living plants. The varicties P. baronii var. windsorii and
P. rosulatum var. gracilius are raised to the rank of species and P. cactipes, cited as
synonym of P. rosulatum by Markgraf (1976), is rcinstated as a distinct species. Re-
cently threc new species have been described: P. bicolor, P. eburneum and P. inopi-
narum and these have been maintained.

The key consists of an introductory part, keying out the most conspicuous life
forms, and leading to the regional keys for Madagascar and for continental Southem
Africa.

INTRODUCTION

The present paper is a monographic revision of the genus Pachypodium Lindl. The
study is based on herbarium material and on living plants in the wild in Madagascar
and in cultivation, The authors, in particular Rapanarivo, had the opportunity to make
several trips through Madagascar for collecting and field studies and as such they
have observed living plants of 10 species in their natural habitat and could study their
ecological preferences. In cultivation they have seen living plants of all species in
greenhouses in Switzerland, grown from seeds collected in the wild. The greenhouses
were of the Stidtliche Sukkulentensammlung of the city of Ziirich and the perfectly
kept private collection of Mr W. Rodsli at Ziirich. These opportunities enabled them
to update the present knowledge of this genus of beautiful plants considerably.

HISTORY OF THE GENUS

Lindley (1830) is the author of the genus Pachypodium, based on a single species
P. tuberosum, which he supposed to be the same as Echites succulenta L.f, (1781).
G. Don (1837) cited E. succulenta as a synonym of a species he called P. tomentosum
and in the same publication he listed P. glabrum with the basionym Echites bispinosa
L.f. and P. tuberosum Lindl. as a synonym.

Subsequently A. de Candolle (1844) described P. succulentum based on E, succu-
lenta and P. tomentosum G. Don. The second species A. de Candolle recognized is
P. bispinosum with the basionym E. bispinosa L.f. and P. glabrum G. Don as syno-
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nym. The third and last species he accepted is P. tuberosum Lindl., to which he added
the var. loddigessii, which was cited as a synonym of P. bispinosum by Codd (1963).
The next species 10 be added were P. namaquanum and P. lealii proposed by Wel-
witsch in 1869 and 1871 respectively, and P. saundersii N.E. Br. (1892). P. nama-
quanum was initially known as Adenium namaquanum Wyley (1863).

The first species from Madagascar that was accepted in this genus is P. rosulatum
Baker (1882). It was followed by P. rutenbergianum Vatke (1885), P. brevicaule
Baker (1887) and P. densiflorum Baker (1887).

The first rather complete treatment of Pachypodiwm was made by Costantin & Bois
(1907). They enumerated 17 species, 10 of which are from Madagascar and 7 from
continental Africa. Perrier de la Béthie (1934) distinguished 20 species, 14 from Ma-
dagascar and 6 from Continental Africa. Markgraf (1976) accepted 17 species, 12 en-
demic to Madagascar and 5 belonging to continental Africa.

Lavranos (1996) described P. inopinatum and later (1997) added P. eburneum and
P. bicolor, the latter two species he published in cooperation with the first author. In
this revision the varieties P. baronii var. windsorii and P. rosulatum var. gracilius are
raised to the rank of species and P. cactipes, cited as a synonym of P. rosulatum by
Markgraf (1976) is reinstated as a distinct species.

GEOGRAPHICAL DISTRIBUTION

The genus Pachypodium has 23 species, 18 in Madagascar, some of which have been
discovered recently, and 5 are found in the southern part of the African continent.

In Madagascar, P. lamerei is the most widely distributed species extending over an
area from Antsingy de Bemaraha in the north to near Toliara in the south. It is also
known from near Thosy to Beloha Sud. P. rosulatum occurs in NW and W Madagas-
car in a region from Maromandia (Sandrakoto) in the north to Malio R. valley, a
tributary of Mangoky R. in the south. P. rutenbergianum is found in the surroundings
of Antsiranana and Ankarana in the north and extends along the NW and W coastal
region to near Belo/Tsiribihina in the south and to Mandritsara in the east. P. densi-
florum occupies the central part of the country between Kandreho in the north and
Zazafotsy in the south. P. meridionale occurs SW and S from Manja in the north to
Ampanihy in the south. P. horombense is known from near Ankaramena in the north
to Antanimora in the south. P. geayi is distributed between the region north of Tuléar
and Ampanihy. P. brevicaule is known from near Antananarivo in the north to Am-
batofinandrahana in the south. P. baronii occurs in an area from near Diégo-Suarez in
the north to Ambanja and Mandritsara in the south. P. sofiense is found near Befan-
driana Nord and Mandritsara in the north and extends to Antsingy de Bemaraha in the
south. P. gracilius is known from near Berorcha in the north to Vohitrosy Mts near
Anadabolava in the south. P. decaryi is found near Diégo-Suarez and in the Ankarana
region. P. cactipes is known from near Fort-Dauphin. P. bicolor is found near Ber-
evo. P. ambongense occurs in the Ambongo region. P. inopinatum is restricted locali-
ties near Tsaratanana. P. windsorii is only known from near Diego-Suarez. P. ebur-
neum is found on Mt Ibity.

On the African continent P. succulentum is the most widely distributed species of
Pachypodium. It is known from South Africa. It has been collected near Kuruman in
the NW Cape Province, and in a region between Matjiesfontein in the Western Cape
Province to Albany in the Eastern Cape Province and from the Free State. P. saunder-
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sii is found in the eastern part of Zimbabwe in the area between Ndanga District in
the north to Nuanetsi District in the south, and in the southwestern part of Mozam-
bique near Machaze in the north to Maputo in the south. P. saundersii also occurs in
South Africa (Kwazulu-Natal and northern and eastern Transvaal) and in Swaziland.
P. lealii is distributed in SW Angola and NW Namibia from Benguela in Angola to near
Waterberg in Namibia. It has also be found near Nokaneng in Botswana. P. bispinosum
is found from Ladismith District in the west to Albany Division in the east. P. nama-
quanum occupies an area in southern Namibia south of a line from Liideritz to the east
and the extreme NW of Northern Cape Province south to Steinkop.

MORPHOLOGY

Habit

Pachypodium species have various forms from bottle-, cigar- or candelabrum-shaped
trees with thick branches to dwarf plants with a very short trunk. P. namaquanum is
often unbranched. All species are thorny at least on the branchlets except P. decaryi,
which may be unarmed. P. brevicaule has a trunk length not over 8 cm, but it is up to
40 cm in diameter. Many species are shrubs less than 4 m high. However, P. geayi,
P. lamerei, P. lealii, P. meridionale, and P. sofiense are trees that may exceed a
height of 5 m. The trees of P. rutenbergianum even may become 12 m tall.

Bark

The bark is pale grey to dark brown or grey-green and smooth. It sometimes has leaf
scars or protruding lenticels. On section the bark is up to 6 mm thick and usually me-
dium green.

Wood
The wood of Pachypodium is cream-coloured and soft.

Spines

Pachypodium has stipules transformed into spines like those in succulent Euphorbia
species. P. geayi, P. lamerei and all continental African species have three spines to-
gether 2 of which are subequal, while the third is smaller and placed in between them.
The other species have paired spines. The length varies from 1 mm in P. decaryi and
P. sofiense to 75 mm in P. namaquanum.

Leaves

The leaves are alternate, sessile or petiolate, confined to the apices of the branchlets,
branches or trunk. The petiole is densely pubescent to glabrous. The blade is herba-
ceous to coriaceous when fresh, papery when dried, ovate to obovate, densely pubes-
cent on both sides with stellate hairs in P. namaquanum, glabrous on both sides in
P. rutenbergianum, pubescent to glabrous above and densely pubescent to glabrous
beneath in the other species. The apex is acuminate to rounded or sometimes mucro-
nate in P. bispinosum, P. lamerei and P. lealii. The secondary veins are paired,
straight at the base and upcurved upwards, only in P. bispinosum they are not visible
in dried leaves.
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Inflorescence

The inflorescence of Pachypodium is terminal, sessile or pedunculate, congested (ex-
cept in P, geayi) and few- to many-flowered. In P. bispinosum, P. lealii and P. succu-
lentum the inflorescence is terminal on minute lateral branchlets and therefore it often
seems to be axillary. The bracts are often sepal-like, usually pubescent outside and
sparsely so to glabrous inside, except in P. bispinosum, P.rutenbergianum and
P. saundersii where they are glabrous on both sides. The peduncle is 0-20 mm long in
P. meridionale, P. rutenbergianum, P. sofiense and all continental African species.
The longest peduncles are found in P. horombense (up to 56 cm long). The flowers
are sometimes sessile; the longest pedicels are also found in P. horombense (up to 45
mm long).

Flowers

— Calyx. The calyx always has five subequal ovate to oblong sepals united at the base
and is often persistent in fruit.

— Corolla. The corolla is tubular and variously coloured. The lobes are pale red to
crimson in P. baronii and P. windsorii, pure white in P. meridionale and P. ruten-
bergianum, yellow in many species of Madagascar and variously coloured in the
other species. The head of the mature corolla bud is usually ovoid and has an obtuse
apex except in P. meridionale and P. rutenbergianum which have narrowly ovoid
heads and an acuminate apex. The tube is divided in two parts. The basal part is usu-
ally cylindrical and often shorter than the upper part, but not in P. densiflorum, P. ge-
ayi, P. inopinatum and P. windsorii. The upper part may be urceolate in P. ambon-
gense, P. decaryi, P. lamerei, P. lealii, P. rutenbergianum, and P. saundersii, almost
cylindrical in P. baronii, P. brevicaule, P. sofiense, P. succulentum and P. windsorii,
and obconical in all other species. There is a pubescent belt below the insertion of the
stamens which may continue upwards and may become more densely so at the mouth
in P. baronii and P. windsorii or even extend sometimes all over the lobes as is
known in P. namaquanium. The length of the corolla tube varies from 9 mm long in
P. succulentum to 60 mm in P. sofiense. The corolla lobes overlap to the right in bud
and are slightly twisted only in P. meridionale and P. rutenbergianum. They are al-
ways longer than the tube in P. meridionale. They are always shorter in P. bicolor,
P. bispinosum, P. gracilius, P. horombense, P. namaquanum, P. saundersii and P. so-
fiense, and shorter or longer than the tube in the other species. They are obliquely
ovate or obliquely obovate, recurved in P. geayi and undulate in P. densiflorum, P. le-
alii, P. meridionale and P. rutenbergianum. The apex is acuminate to rounded.

— Stamens and pistil. The ovary is subglobose and composed of 2 carpels, which are
pubescent to glabrous, each carpel contains numerous ovules. The stamens are in-
cluded in all species except in P. densiflorum and P. geayi where they are exserted.

Fruit
The fruits are composed of two separate mericarps. The mericarps are pale to dark
brown with longitudinal lines or lenticellate outside, whitish to very pale brown inside
when dried, glabrous in P. decaryi, P. geayi, P. meridionale, P. lealii and P. saunder-
sii, densely pubecsent in P. namaguanum, pubescent to puberulous in the other spe-
cies. They are fusiform except in P. namaquanum where they are obovoid to ellip-
soid.

The seed grains are pale to medium brown and have a smooth to rough testa and
bear a single straw-coloured or whitish coma on their apex.
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RELATIONSHIPS WITH OTHER GENERA

The easiests characters to recognize Apocynaceae species are opposite leaves without
interpetiolar stipules, the presence of white latex, and actinomorphic tubular corollas.
Curiously enough only the last of these characters is present in Pachypodium. It has
alternate leaves with stipules transformed into spines and clear sap. Alternate leaves
are also a generic character in Cerbera, Thevetia, Plumeria and Adenium. These four
genera are placed in 3 tribes (Leeuwenberg 1994), so not intimately related. Pachy-
pedium is placed in the tribe Echitae, subtribe Pachypodiinae (Leeuwenberg 1994)
not including Adenium.

Thevetia and Cerbera manghas have scales covering the stamens inside the corolla
tube and the fruits arc drupes in all Cerbera and Thevetia species. Plumeria is char-
acterized by the infundibuliform corolla with stamens hidden at the base of the tube
and dry follicular fruits with winged seeds. Adenium has flowers with wide corolla
tubes, an obscure corona and stamens with long apical brushes as has Neriwm, dry
follicular fruits and seeds with 2 comas, a basal and an apical one.

Vegetatively Pachypodium resembles several succulent Euphorbia species by the
stipules transformed into spines, and in fact it is a character not found in any other
apocynaceous genus. They cannot be confused with Euphorbia spp. as these have
white latex instead of clear sap.

The only succulent genera in the family Apocynaceae are Adenium, Pachypodium
and Plumeria. Plumeria belongs to the subfamily of Plumerioideae, being its type
genus. This subfamily is mainly characterized by the free stamens, anthers entirely
fertile or only apically sterile, dry or fleshy fruits and seeds without coma. Adenium
and Pachypodium belong to the subfamily of the Apocynoideae of which the anthers
are mostly fertile only near the apex and coherent with the pistil head, the fruits are
dry and follicular and the seeds bear a coma. Adenium and Pachypodium have alter-
nate leaves, wide corolla tubes, dry follicles and seeds with coma in common. There-
fore they are well placed within the subfamily Apocynoideae, the subdivision of
which is still under dispute. In his survey of the Apocynaceae Leeuwenberg (1994)
placed the two genera next to each other because of their succulence, although clearly
separated: Pachypodium in the subtribe Pachypodiinae in the tribe Echiteae and
Adenium in the subtribe Neriinae of the Wrightieae. A character supporting the latter
conclusion is the presence of stipules in Adenium, albeit minute and decidvous. How-
ever, Adenium species have either clear sap or white latex. Pachypodium has persis-
tent stipules transformed into spines and always clear sap.

These conlusions have been voiced earlier in the revision of Adenium: ‘Adenium
belongs to the tribe Wrightieae of the Subfamily Apocynoideae and is closely related
to Pachypodium. Pachypodium differs from Adenium especially by its spines, which
are in fact its stipules; stipules of Adenium are early caducous’ (Plaizier 1980).

Recently (Sennblad et al. 1998) presented a cladistic analysis of some Apocyna-
ceac even including traditional Asclepiadaceae and the tribe Wrightieae using mor-
phology and molecular data. Of all genera studied only a single species was investi-
gated for molecular (rbel) data. For morphological data one, two, in a few cases four
to six species were investigated (2 for Pachypodium). If this approach is considered
valid, the cladistic analysis indicates a paraphyletic nature for Wrighticae s.l., and
Pachypodium appears to be most closely related to Funtumia, Mascarenhasia and
Holarrhena, constituting one of the four monophyletic clades within Wrightieae s.1.
These four genera are placed in 2 tribes (Leeuwenberg 1994), so not intimately re-
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lated. Pachypodium is placed in the tribe Echitae, subtribe Pachypodiinae (Leeuwen-
berg 1994) not including Adenium.

GENUS DESCRIPTION

Pachypodium Lindl. in Bot. Reg. 16: t. 1321 (1830); Stapf in Fl. Cap. 4, 1: 515
(1904); Perrier de la Béithie in Bull. Soc. Bot. Fr. 81: 297-318 (1934); Pichon in Mém.
Inst. Sc. Madag., sér. B, 2: 98-125 (1949); in Mém. Mus. Nat. Hist. Nat., II, B, Bot.
1: 46 (1950); Phillips, Gen. South Africa PL ed. 2: 587 (1951); Codd in FL. Southern
Afr. 26: 283 (1963). Type species: Pachypodium tuberosum Lindl. (= P. succulentum
(L.£) A.DC.).

Heterotypic synonym
Belonites E. Mey., Comm. 187 (1837). Lectotype species: Belonites succulenta (L.f.)
E. Mey., designated here (= Pachypodium succulentum (L.f.) A. DC.).

Succulent shrubs or small, mostly candelabrum-shaped trees up to 12 m high with
clear non-sticky sap in all parts; in small shrubs trunk cylindrical or usually subglo-
bose; in trees trunk cigar- or less often bottle-shaped; branches and branchlets terete,
covered with spines which are paired, or in bundles of three or rarely four or five to-
gether (two of them are transformed stipules), very short or absent in P. decaryi.
Leaves alternate, sessile or not, confined to the apices of the branchlets, also on min-
ute lateral branchlets in species from continental Africa except P. namagquanum, sim-
ple, entire or undulate, deciduous and pubescent to glabrous. Inflorescence terminal,
pedunculate or sessile, congested (only in P. geayi rather lax), with few or many
flowers. Flowers 5-merous, actinomorphic, except for the subequal sepals, open dur-
ing the day. Sepals free or almost free, subequal, erect, persistent, without colleters.
Corolia tubular, variously coloured; tube divided in two parts; upper part obconical,
urceolate or almost cylindrical; basal part mostly cylindrical; lobes overlapping to the
right in bud, spreading or less often suberect or recurved. Stamens included or ex-
serted, inserted where the tube starts to widen; anthers sessile, triangular or very nar-
rowly so, acuminate at the apex, sagittate at the base and often pubescent inside at the
base of the connective just below they cohere with the pistil head. Pistil with apex
about halfway along anthers; ovary subglobose, pubescent to glabrous, abruptly nar-
rowed into the style, of 2 separate carpels; disk annular, urceolate, usually composed
of 5 ovate often rounded glands which may be partly or entirely fused; style cylindri-
cal, widened at the apex, glabrous or sparsely pubescent; pistil head of 3 parts, an ob-
conical or less often subconical or subcylindrical basal part to the base of which the
anthers cohere, a ring-shaped central part and a bilobed stigmoid apex. Ovules nu-
merous. Fruit of 2 separate mericarps forming an angle of 5-180°; mericarps pale to
dark brown, follicular, fusiform or narrowly oblong, (obovoid to ellipsoid in P. nama-
quanum), straight or curved (much recurved sometimes in P. baronii) longitudinally
dehiscent with an adaxial slit, glabrous to pubescent. Seeds with apex directed to-
wards the apex of the follicle; grain pale to dark brown, ovate or elliptic, rarely ellip-
soid or obovoid, lateraly compressed and crescent-shaped on transverse section; testa
smooth to rough; coma of straw-coloured or whitish simple hairs. Endosperm mostly
thin, mealy, surrounding the embryo. Embryo spathulate; cotyledons and rootlet vari-

ously shaped.
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Pachypodium counts 23 species, 5 of which are distributed in southem continental
Africa and 18 are endemic to Madagascar.

1. KEY TO THE SPECIES OF PACHYPODIUM

1. Dwarf plants with trunk much wider than high; without branches and branchlets;

spines all closely together below leaves; Madagascar...........ccoueene. P. brevicaule
Plants much higher or trunk at least as long as wide; branches and branchlets pre-
sent; spines variously arranged but never all closely together ..........ccoeviennene 2

2. Corolla YElloW OF TBA.....coveveierecrinsrerreneetinicaeseissesesssasnssssncssssnessssnsssssensassessassnessans 3
Corolla creamy, white or pink, or partly white and partly pink.......ccccrmreesrarainnn 4

3. Unbranched or almost unbranched cactus-like tree; larger spines very thick and
stiff, mostly over 3 cm; continental Affica......coeerrrveeresraservesens P. namagquanum
Much-branched shrub; larger spines shorter, up to 12 mm long; Madagas-
CAL coeeeereeerernesenernesesssnasntassesnesenssasssesantontesstrtsarossesassssensssanesnsonssorasassoness see Key 2

4. Larger spines of a bundle mostly more than 4 % as long as the diameter of the
branchlet; continental AfTICA .....ccviueereeressismreniieereercssnsssesssrsssessssessesessas see Key 3
Larger spines of a bundle up to 2 X as long as the diameter of the branchlet;
Madagascar ... s st s s aes see Key 2

2. KEY TO THE SPECIES OF PACHYPODIUM ENDEMIC TO MADAGASCAR

1. StAMENS EXSEITEM .oovviiiirreirinrsininiininis sttt ss st e s st e s st s st e s o e aab s sanarbasannss sates 2
Stamens INCIUACd ...ttt e s et s et s b s 3

2. Corolla lobes bright yellow, spreading, 1-1.3 x as long as wide, small shrub with
thick base, 10-50 cm high; inflorescence congested; spines paired, 5-13 mm

JONE et e renerscrs i et e s neens e s s sarseassnenananenes 7. P. densiflorum
Corolla lobes cream or yellow-green, recurved, 1.45-1.83 x as long as wide; can-
delabrum-shaped tree, 4-7 m high; inflorescence rather lax; spines three to-

gether, 1.5-20(-50) MM LONE .c.eveevrirrrrrcceircrcceresecse e ceneescaeseeseesananes 9. P. geayi

3. Trunk extremely short, much wider than long; branches and branchlets absent;
spines closely together below leaves ........eccoveveceeminiccniecscnnscnnnnne 4. P. brevicaule
Trunk usually at least as long as wide; branches and branchlets present; spines at
least along branchlets ........ovsirmmrismrsimim e rrssssessasas 4

4. Corolla lobes pale red OF CHIMSON ... .oiiiiiiiiemercrrrressnersnssnronsesamernesnesserssersassassassrsssn 5
Corolla lobes white, YelloW OF CIEam..........cccvcvccrerececenrrseerccsseesesssnesenssresssesarenns 6

5. Pedicels 8-23 mm long; basal part of the corolla tube 0.39-0.44 of its total length,
7-9 mm long; sepals 0.28-0.75 x as long as the basal part of the corolla tube,

2.5-6 mm long; on gneiss (see Chapter 3)......cccccccvveeevereresnseressaescens 2. P, baronii
Pedicels 3-5 mm long; basal part of the corolla tube 0.55-0.62 of its total length,
11-17 mm long; sepals (.18 X as long as the basal part of the corolla tube, 2-3

mm long; on lIMESIONE ....ocevvrrveriercrrrinrsnecnsssnssnisnesssssssnsnne 18. P. windsorii
6. Corolla lobes white and tube mostly white as well .........ccccerviceniervcneecnicsererenee 7
Corolla lobes yellow or cream, tube yellow or not White .......vecericessnencenesisessne 12

7. Shrub with subglobose trunk, more or less abruptly narrowed into one or several
cylindrical branches........oeiimiiisss e 8
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Candelabrum-shaped tree with mostly straight cigar-shaped or less often bottle-
shaped trunk and a diSNCE CIOWN ......eivcecreiineeninennieieensesaesessaesressareressssanessenens 9

8. Basal part of the corolla tube 0.5 of the length of the entire tube, 19-21 x 1.5-2
mm; upper part 18-21 mm long; sepals 3-4 mm long; corolla lobes
21-30 x 11-15 mm; spines rigid, 2-10 mm long; leaves densely pubescent be-
NEAEN ..o rteer e er s ese s e s e rresnasrresnssanneseranasanssnaranen 1. P. ambongense
Basal part of the corolla tube 0.25-0.35 of the length of the entire tube,
14-18 x 4-6 mm,; upper part 26-42 mm long; sepals 6-7 mm long; corolla lobes
32-45(-65) x 16-23(-32) mm; spines rather soft, 1-3 mm long, often absent;
leaves sparsely pubescent beneath especially on veins .........ccevee. 6. P, decaryi

9. Corolla tube with basal part 0.07-0.20(-0.3) of the length of the entire tube; lobes
NOL tWISEE AN DU ..o soneset s st st 10
Corolla tube with basal part 0.26-0.42 of its length; lobes slightly twisted in

10. Peduncle 20-120 mm long; spines three together, 2.5-27 mm long; upper part
of the corolla tube urceolate; entire corolla tube 6.5-12 x as long as the
CALYX vrvreenererecsenresnessessrerensersesasaranarsessnasssssessessaneseesasenenannesenasessnes 13. P. lamerei

Peduncle 0-12 mm long; spines paired, 1-6 mm long; upper part of the
corolla tube almost cylindrical; entire corolla tube 13.7-17.5 x as long as
tHE CALYX cerivieeieineeniensteseserecsssesasseessesssessbessessessanesessassnssssssrenarcsnens 17. P. sofiense

11. Corolla tube 2-2.3 x as long as the calyx, 17-25(-27) mm long; basal part 5-6(-7)
mm long; lobes 1.3-1.6 x as long as the tube; sepals longer than or as long as
the basal part of the corolla tube ........ccovveniccnsnnccnscccniiaen 14. P. meridionale

Corolla tube 6-9 X as long as the calyx, 30-47 mm long; basal part 8-15 mm long;
lobes 0.75-1.05(-1.4) x as long as the tube; sepals always shorter than the basal
part of the corolla tube ... 16. P. rutenbergianum

12. Basal part of the corolla tube 0.55 of the length of the entire tube, 13-15 mm
long; sepals 1.5-1.85 x as long as wide; corolla lobes yellowish, tube yel-
JOWISh-GIEeN ...viveiiiriniiic ittt s aenas 12. P. inopinatum

Basal part of the corolla tube 0.15-0.38 of the length of the entire tube, 2-10 mm
long; sepals 1.75-7 X as long as wide; corolla lobes bright yellow or cream and
tUDE 88 WEIL OF MOt «.cenece ettt rcss st s s s b s s s s sas s s b e m s 13

13. Basal part of the corolla tube 0.3-0.38 of the length of the entire tube; corolla
lobes cream and tube as well outside, usually lemon-yellow inside; spines
with a conical basal part 0.4-0.5 of its length and a needle-like upper
PAT L cueireireeneerrerarersessessenarneseassaranessessnesressassnsassrossasssssnaesrossassassnses 8. P. eburneum

Basal part of the corolla tube 0.15-0.3 of the length of the entire tube; corolla
lobes bright yellow and tube as well or not outside, usually pale yellow inside;
SPINES VATIOUS ....ooveeirmrscisiessesnnssssesnsssss s ssrssssssssesserssssnsnsstsensassssssessnsesnssansas 14

14. Corolla tube with upper part urceolate abruptly widened at the base and with
again 5-widened parts below the lobes and therefore seemingly 5-winged in-
side; corolla lobes bright yellow and tube as well................. 11. P, horombense

Corolla tube with upper part obconical and not with again widened part; corolla
lobes bright yellow and tube as well Or NOL......ccceicincnncisnncnncesen 15
15. Corolla tube white inside, medium yellow outside with pale green lines below the
lobes; sepals 2-3 X as long as wide; near Berevo........cooevvccinnieenne 3. P. bicolor
Corolla tube pale yellow inside, yellowish-green or pale greenish-yellow outside
with dark red lines; sepals 3-8(-14) x as long as wide; Mahajanga (W and NW),
Fianarantsoa (Isalo) or Toliara (SE).........cimiirmiiasniniensimieemecnieenasione. 16
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16. Corolla tube 0.8-1.25 x as long as the lobes, 18-30 mm long; basal part of
the corolla tube 4-7 mm long; spines 0.5-2 mm wide at the base; Toliara

(SE) . ctirrierrersrerrtrssseresesnsssissusanessssestassessrasssnsssrtessrsnsessiossesssssesssessen 5. P. cactipes
Corolla tube 1.3-2 X as long as the lobes, 18-44 mm long; basal part of the corolla
tube 3-10 mm long; spines 0.5-5 mm wide at the base; Fianarantsoa (Isalo) and
Mahajanga and TOlAra .......c..ccccerreencerrenererecsresereessereressssesssrsnsssrencsrassasersesass 17

17. Spines thin, densely arranged and needle-like; corolla tube 18-26 mm long,
inside with a belt of pubescence 1-2 mm below the insertion of the stamens;

basal part of the corolla tube 3-5 mm long; Fianarantsoa (Isalo) and Toliara

(S CENLEL) ....eiiieiireieer et tnmr s s e sne s esbb s ssa s s s s s ssssame s bnssanasnes 10. P. gracilius
Spines usually much thicker, often in some pairs above each other 5-15 mm sepa-
rate and conical; corolla tube 27-44 mm long, inside with a belt of pubescence

3.5-8 mm below the insertion of the stamens; basal part of the corolla tube
(5-)7-10 mm long; Mahajanga (NW and W) and Toliara (W). 15. P. rosulatum

3. KEY TO THE SPECIES OF PACHYPODIUM CONFINED TO THE AFRICAN
CONTINENT

1. Shrub with a large tuberous trunk half- to almost fully below soil surface; spines
thin, rather soft, often larger two of each group 3-27 mm long and less than 1.5

mm wide at the base, curved or Straight .....cccccueniicnnrnnnnnmnsmssneiensmese 2
Above ground shrub or small tree; spines much thicker and hard, usually the
larger two of each group 8-75 mm long and more than 1.5 mm wide at the base,
FATELY CUIVE ... ettt s snesserenenassasssnsaneronsse s se st sasensonseenbonsntros 3

2. Corolla tube glabrous, 2.1-2.7 x as long as the lobes; upper part of the corolla
tube obconical; lobes 1.1-1.25 x as long as wide, 5-10 mm long; sepals glab-

TOUS ON BOLh SIAES ....ccverererinerererrnrseerne s rensansseerenssnersessnesenans 19. P. bispinosum
Corolla tube pubescent, 0.7-1.7 x as long as the lobes; upper part of the corolla
tube almost cylindrical; lobes 2-3 X as long as wide, 10-30 mm long; sepals
pubescent outside and glabrous inside........c.cccovveicennieieinncacns 23. P. succulentum

3. Unbranched or only once or twice branched tree; corolla tube hirto-pubes-
cent with upper part obconical; leaves densely pobescent on both sides with
stellate hairs and margin strongly undulate; sepals hirsute outside, sparse-

ly hirsute to glabrous inside; S Namibia and N Cape Province of South
ATTICA coveeveecerererrcnerneserreersasrmessessesesressssssrasessesansssssnsasesarsans 21. P. namaquanum

Much branched tree or less often shrubs; corolla tube glabrous with upper part
urceolate; leaves entire, glabrous to pubescent with simple hairs...........ccceevuee. 4

4. Leaves glabrous on both sides, often with margin ciliolate and midrib sparse-
ly pubescent beneath; sepals not ciliate; Mozambique, South Africa
(Kwazulu-Natal and northern and eastern Transvaal), Swaziland and Zim-
BADWE.......cvcireriiirtn et 22, P, saundersii
Leaves pubescent to almost glabrous on both sides and often slightly mucronate;
sepals with margin ciliate; S Angola and N Namibia........cccorveercunnce 20. P. lealii



10 S.HJ.V. Rapanarivo & AJ.M. Leeuwenberg

TREATMENT OF THE SPECIES

1. Pachypodium ambongense Poiss. in Bull. Acad. Malgache sér.2, 6: 162, pl.5
(1924); Perrier de la Bithie in Bull. Soc. Bot. Fr. 81: 307 (1934); Pichon in Mém.
Inst. Sc. Madag., sér. B, 2: 112 (1949); Markgraf, Fl. Madag. fam. 169: 288 (1976).
Type: Madagascar, Majunga (= Mahajanga), Namoroka Res., Perrier de la Bdthie
1515 (holotype P). Fig. 1, p. 11; Map 1, p. 12; Plate 1, opposite p. 16.

Shrub 1-2 m high, trunk subglobose, laterally compressed, 10-40 cm in diameter; bark
grey-green, smooth or with leaf scars; branched from just below each terminal inflo-
rescence. Branches short, 7-18 cm in diameter; branchlets 18-40 x 5-6 mm, covered
with paired straight spines, 2-10 mm long, 0.5-2 mm wide at the base, sparsely pu-
bescent when young, Leaves confined near and to the apices of the branchlets, petio-
late; petiole 2-10 mm long, sparsely pubescent; blade dark green with midrib pale
green above, pale green to pale grey beneath when fresh, papery when dried, ovate to
obovate, 1.9-3.4 X as long as wide, 3.5-9 X 1.5-3 ¢m obtuse to rounded at the apex,
cuneate at the base or decurrent into the petiole, margine revolute, glabrous above
with impressed reticulate venation, densely pubescent beneath with midrib and sec-
ondary veins prominent; secondary veins in 23-32 pairs, straight at the base, upcurved
at the apex, forming an angle of 45-85° with the costa; tertiary venation reticulate,
hidden by the indumentum beneath. Inflorescence sessile or shortly pedunculate, con-
gested, 6-8 X 3-5 cm, 1-8-flowered. Peduncle dark green, 0-5 X 2-4 mm, sparsely pu-
bescent to glabrous; pedicels green, 4-10 mm long, sparsely pubescent to glabrous.
Bracts ovate, 2 X 1 mm, acuminate at the apex, pubescent outside, glabrous inside.
Flowers: Sepals pale green, connate at the base for about 0.2 mm, persistent, ovate or
narrowly so, 1.5-2 X as long as wide 3-4 x 2-2.2 mm, acuminate and with stiff hairs or
not at the apex, sparsely pubescent or glabrous outside, glabrous inside. Corolia limb
white, tube pale greenish-yellow outside, yellowish-green in the throat, 4.3-6 cm long
in the mature bud and forming a comparatively wide broadly ovoid head, 3.8-4.0 of
the bud length, 17-23 X 4-10 mm, obtuse at the apex, glabrous outside, with a sparsely
pubescent belt inside 7 mm wide just below the insertion of the stamens, otherwise
glabrous; tube 10.5-12.3 x as long as the calyx, 1.4-1.8 X as long as the lobes, 3.7-4.2
cm long; basal part narrowly cylindrical, 0.5 of the length of the entire tube,
19-21 x 1.5-2 mm wide; upper part urceolate, clearly narrowed at the throat, 18-21
mm long, 3-4 mm wide at the mouth; lobes obliquely ovate, 0.52-0.7 X as long as the
tube, 1.6-2 X as long as wide, 21-30 x 11-15 mm, obtuse at the apex. Stamens with
apex 6 mm below the mouth of the corolla tube, inserted (.62 of the length of the co-
rolla tube, at 2.5 cm from the base; anthers very narrowly triangular, 5.25-5.75 X as
long as wide, 10.5-11.5 x 2 mm, sparsely pubescent inside at the base of the connec-
tive just below where they cohere with the base of the pistil head, fertile part 5 mm
long. Pistil 2.7 cm long; ovary 2 x 1.3 x 1.2 mm, glabrous, disk urceolate, 2.5 mm
high, abruptly narrowed at the throat, 5-lobed at the apex and entirely covering the
ovary, style 22.7 mm long, widened at the apex, glabrous; pistil head 2.3 mm high
composed of an obconical basal part 1.3 x0.6 mm, a ring-shaped central part
0.5 x 1.3 mm and a stigmoid apex 0.5 x 0.9 mm. Ovules approximately 50 in each
carpel. Fruit (Lavranos) of 2 mericarps; mericarps dark brown outside, whitish inside
when dried, fusiform, ¢. 15 cm long and ¢. 1 cm wide; wall thin, 0.5 mm thick. Seeds:
unknown.
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Figure 1. 1) Pachypodium baronii: 1 = habit (x 2/3). 2) P. ambongense: 2 = habit (x 2/3). 3-6) P. geayi:
3 = habit (x 2/3), 4 = other type of leaf, 5 = grain (x 3), 6 = embryo (1 = from Bosser 16733; 2 = from
Perrier de la Bithie 1515; 3-4 = from Decary 16401; 5-6 = from Perrier de ta Bithie 18004).
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Map 1. = Pachypodium ambongense, » P. baronii.  Map 2. * Pachypodium bicolor, * P. brevicaule.

DISTRIBUTION. Endemic to Madagascar. Rare.

EcoLoGY. Low open deciduous western forest on Mesozoic calcareous rocks. Alt.
less than 100 m. Flowering January-March.

Vernacular names: Songosongo or Betono (Sakalava).

Specimens examined:

MADAGASCAR. Mahajanga: Namoroka Res., Decary 17893 (P); ibid., Perrier de la
Béthie 1515 (P, type); ibid., Poisson 1(a) (P); ibid., Rakotovao RN 6405 (P); Andra-
nomavo Randriamiera RN 8563 (TAN).

CULT. Switzerland. Ziirich, from Namoroka, Réésli Dec. 1992 (ZSS 16626) &
(ZSS 15134); ibid., Specks 20 Jun. 1990 (ZSS 903164/a); from c. 55 km S of Soalala,
Tsingy de Namoroka, Roosli Aug. 1990 (P, ZSS 15092) & (ZSS 15700).

NOTE. The flowers and leaves of cultivated plants are often larger than those of the
wild plants. Rédsli Ang. 1990 (ZSS 15700) has leaves with blades 16-17 x 2.6-3.2
cm, corolla tubes 4.7-5.5 cm long and lobes 4 x 2.3 cm.

2. Pachypodium baronii Costantin & Bois in Ann. Sc. Nat. sér. 9, 6: 317 (1907);
Perrier de la Bathie in Bull. Soc. Bot. Fr. 81: 301 (1934); Pichon in Mém, Inst, Sc.
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Madag., sér. B, 2: 123 (1949) (all three as baroni); Markgraf, Fl. Madag. fam. 169:
289 (1976). Type: Madagascar, sin. loc., Baron 5874 (holotype P; isotype K). Fig. I,
p. 11; Map 1, p. 12; Plates 2-4, opposite p. 16.

Heterotypic synonym

Pachypodium baronii var. erythreum Poiss. in Bull. Acad. Malgache sér. 2, 6: 166,
pl.10 (1924) as baroni. Type: Madagascar, Antsiranana, Upper Sofia R., Antsakabary,
Perrier de la Bdthie 15082 (holotype P).

Shrub 1-3.50 m high; trunk subglobose, mostly narrowed at the base, 20-40 x 20-50
cm, rather abruptly narrowed into one or sometimes several cylindrical branches
30-50 x 4-8 cm tapering to 3-4 cm; bark pale grey or grey-green, smooth or with re-
mains of leaf scars. Branchlets 1.5-7 x 0.8-1.5 cm; covered with paired often curved
spines, 2-9(-13) mm long, 1-4(-6) mm in diameter at the base, basal part conical and
laterally compressed, 0.33-0.66 of the spine length, often red and pubescent when
young, turning medium to dark brown and glabrous. Leaves confined to the apices of
the branchlets, petiolate; petiole pale reddish-green, 3-25 mm long, pubescent; blade
coriaceous, medium green, with midrib pale green and shiny above, pale glaucous be-
neath with pale green midrib and dark green reticulate venation when fresh, papery
when dried, ovate to obovate or narrowly so, 1.4-3 X as long as wide, 3-18 x 1.4.9
c¢m, acuminate to apiculate at the apex, cuneate to rounded at the base, margin revo-
lute, glabrous to sparsely pubescent above, especially on midrib and secondary veins
and with impressed venation, pubescent beneath with midrib and secondary veins
prominent; secondary veins in 15-30 pairs, straight, upcurved at the apex, forming an
angle of 45-90° with the costa; tertiary venation reticulate. Inflorescence pedunculate,
congested, 16-40 x 4.5-12 cm, 3-17-flowered. Peduncle pale green, terete, 7-20 x 4-6
mm, glabrescent; pedicels pale reddish-green, 8-23 mm long, sparsely pubescent.
Bracts oblong, 2-3.5 x as long as wide, 5-11 x 2-2.5 mm, longer than the sepals,
pubescent outside, glabrous inside. Flowers: Sepals dark green, connate at the base
for about 0.2 mm, persistent, ovate or narrowly so, 1.5-2.5xas long as wide,
2.5-6 x 1.5-2.5 mm, acuminate at the apex, glabrous to sparsely pubescent outside,
glabrous inside. Corolla limb crimson, tube with basal part pale green, upper part
greenish-red outside, with pale yellow or pale green star or ring inside surrounded by
dark red at the throat, 2.5-4 cm long in the mature bud and forming a comparatively
wide broadly ovoid head, 0.4-0.5 of the bud length, 1-1.9 x 0.7-1.1 ¢m, acuminate to
obtuse at the apex, glabrous or sparsely and often also partly pubescent outside, glab-
rous on the part of the lobes covered in bud, glabrous inside for 6-7 mm from
the base, with a pubescent belt fromn 4-7 mm below the insertion of the stamens to
the mouth which is more dense at the mouth; tube 4.4-6 x as long as the calyx,
1.13-1.22 X as long as the lobes, 15-23 mm long, basal part almost cylindrical, often
conically widened at the base, 0.39-0.44 of the length of the entire tube, 7-9 x 2-4.8
mm; upper part almost cylindrical, 8-14 mm long, slightly narrowed at the mouth, 3-4
mm wide at the mouth; lobes obliquely and broadly obovate, 0.8-0.9 x as long as the
tube, 1.35-1.6 x as long as wide, 15-19 % 11-17 mm, rounded at the apex, ciliate the
edge not covered in bud. Stamens with apex 4-4.5 mm below the mouth of the corolla
tube, inserted 0.47-0.6 of the length of the corolla tube, at 1-1.4 cm from the base;
anthers very narrowly triangular, 5-6 X as long as wide, 6-6.5 x 1-1.3 mm, pubescent
inside at the base of the connective just below where they cohere with the pistil head.
Pistil 12.5-14.5 mm long; ovary 2-2.5 x 1.8-2.2 X 1.5 mm, pubescent on the part not
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covered by the disk; disk of 5 inequal glands, 2 or 2 pairs of which are fused partly or
entirely, ovate, 1.7-2 mm high, rounded at the apex, more than half as long as the
ovary; style 9.3-11 mm long, sparsely pubescent; pistil head cylindrical, 1-1.3 mm
high, composed of an obconical basal part 0.5-0.65 x 0.4-0.5 mm, a ring-shaped cen-
tral part 0.5-0.7 % 0.6-0.7 mm and a stigmoid apex 0.1-0.2 x 0.3-0.4 mm. Ovules ap-
proximately 50 in each carpel. Fruit of 2 separate mericarps, sometimes only one de-
veloping, with an angle 45-180° at the base (sometimes flowers and fruit on the same
inflorescence); mericarps pale reddish-green with longitudinal lines when fresh, pale
brown, pale greenish-brown to dark brown outside and whitish to very pale brown in-
side when dried, 40-115 x 10-20 X 7-10 mm when fresh, straight or recurved, obtuse
to acute at the apex, pubescent; wall 1 mm thick. Seeds: grain pale brown with margin
medium brown when fresh, ovate to elliptic, 6-7 X 3-3.8 mm, rounded at the apex,
obtuse at the base, with margin revolute towards the hilar side; testa smooth; coma
straw-coloured, 1-1.5 ¢m long. Embryo whitish, 5-6 mm long; cotyledons ovate,
1.14-1.2 x as long as wide, 3-4 X 2.5-3.5 mm, rounded at the apex, cordate at the
base; rootiet 0.6-0.8 x as long as cotyledons, 2-2.5 X 1-1.8 mm.

DISTRIBUTION. Endemic to Madagascar.

ECOLOGY. Low open deciduous western forest on Mesozmc calcareous rocks and
granitic or gneissic rocks (metamorphic basement). Alt. 300-1200 m. Flowering
mainly September-November and fruiting October-December.

Vemacular name: Bontaka (Tsimihety).

Specimens examined:

MADAGASCAR. Antsiranana: Marivorahona, SW of Manambato, Upper Mahavavy
N, Ambilobe District, Humbert 25619 (P); Mevahinja near Bejofo, Sambirano, Per-
rier de la Béthie 8861 (P); Maromandia (Sandrakoto), Decary 1102 (P) & 1279 (P).
Mahajanga: km 41 Befandriana N-Antschihy, near Ankobakobaka, Leeuwenberg &
Rapanarive 14771 (BR, TAN, WAG); ibid., Supthut & von Arx 9324 (G, P, TAN,
ZS8S); S of Befandriana N, Razafindratsira s.n. (ZSS); Upper Sofia R. Antsakabary,
Befandriana N, Perrier de la Béthie 15082 (P, type of P. baronii var. erythreum); 15
km N of Mandritsara, Rédsli & Hoffmann 16/96 (MO, P, WAG, ZSS); near Mandrit-
sara, Bosser 16721 (TAN) & 16733 (P, TAN); ibid., Decary 15342 (P); ibid., Du-
Journet anno 1936 (P); ibid., Supthut & von Arx 9330 (G, TAN, Z88); ibid., Herb.
Jard. Bot. Tana. 3227 (P). Sin. loc., Baron 5874 (K, P, type), Hofstdrter s.n. (ZSS
04310); Razafindratsira s.n. (ZSS 00169).

CULT. Madagascar, Antananarivo, Tsimbazaza Park, Dorr & Barnett 3148 (TAN,
WAGQG); ibid., Leeuwenberg 13726 (WAG); Tsimbazaza Park, from Ankaizina, Herb.
Jard. Bot. Tana. 4939 (TAN). Switzerland, Zirich, Rd6sli’s greenhouse, Leeuwen-
berg & Rapanarive 14653 (WAQG).

NOTES. Leeuwenberg, Rapanarive, Rédsli and Hoffmann observed in the field, that
P. baronii suffers extensively from bush fires which are a plague in the country. They
observed heavily damaged specimens. The species is therefore endangered.

P. baronii and P. windsorii are easily confused. The two species are distinguished
mainly by the characters given in number 4 of Key 2.

3. Pachypodium bicolor Lavranos & Rapanarivo in Cactus and Succulent Journ. 69:
29-32 (1997). Type: Madagascar, Toliara, along the Tsiribihina R., Bekinankina, W
of Berevo, W. Riodisli & R. Hoffmann 33/96 (holotype P; isotypes MO, TAN, WAG,
ZS8). Fig. 2, p. 15; Map 2, p. 12; Plates 5-7, opposite p. 17. .
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Figure 2. Pachypodium bicolor: 1 = habit (x 1), 2 = corolla inside with stamens (x 6), 3 = calyx (x 6),
4 = fruit (X 1) (1-3 = from Raésli & Hoffmann 33/96; 4 = from Rodsli & Hoffmann ZSS 16301).
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Homotypic synonym

P. rosulatum var. rosulatum f. bicolor (Lavranos & Rapanarivo) G.D. Rowley in Bra-
dleya 16: 107 (1998) and Pachypodium & Adenium, The Cactus File Handbook 5: 57
(1999), syn. nov.

Plant succulent, 25-50 ¢m high, with a densely branched crown up to ¢. 50 cm broad;
stem cylindrical 6-14 cm in diameter at the base, branched from low down and, like
the branches, covered with leaf scars and remains of spines; branches 3.5 cm in di-
ameter; bark pale grey, smooth; branchlets 1.5-5 cm long and 8-12 mm in diameter,
covered with paired straight grey-brown spines 2-8 mm long and 1-3.5 mm in di-
ameter at the base, basal part conical 0.6-0.75 of the spine length, young spines and
base of young leaves densely white-lanate. Leaves subsessile, confined to the apices
of the branchlets; petiole 0-2 mm long, pubescent; blade medium green with pale
green midrib above, pale green with reticulate venation beneath when fresh, papery
when dried, ovate to elliptic or narrowly so, 3-5 X as long as wide, 3-7.5 x 0.8-2 cm,
obtuse to rounded at the apex, cuneate at the base, glabrous and with impressed vena-
tion above, ciliolate, pubescent beneath, with 14-40 pairs of rather straight secondary
veins forming an angle of 45-90° with the costa, tertiary venation reticulate. Inflores-
cence pedunculate, congested, 15-30 x 6-9 c¢m, 5-8-flowered. Peduncle terete, glau-
cous, 120-250 x 2-4 mm, pubescent; pedicels pale reddish-green, 12-17 mm long,
slightly clongate in fruit to 2.3 cm. Bracts pale green, persistent, narrowly oblong,
4-6 x 1 mm, pubescent outside, sparsely pubescent inside. Flowers: Sepals pale
green, narrowly ovate, 2-3 X as long as wide, 3-5 X 1-2 mm, pubescent outside, glab-
rous inside, acuminate at the apex. Corolla 1imb medium yellow outside, bright yel-
low inside, tube pale green at the base, medium yellow outside with 5 very pale green
lines to just below the lobes, white inside; 3.5 cm long in the mature bud and forming
a comparatively wide broadly ovoid head 0.3 of the bud length, 10 X 8 mm, obtuse at
the apex, pubescent outside and glabrous on the part of the lobes covered in bud, pu-
bescent belt inside 2 mm wide just below the insertion of the stamens; tube infun-
dibuliform, 5-10 x as long as the calyx; 1-1.46 X as long as the lobes, 2.5-3 cm long;
basal part almost cylindrical, 0.18-0.22 of the length of the entire tube, 3-4 X 2-3 mm,
slightly widened at the apex, upper part obconical at base and almost cylindrical
above, 21-27 mm long, 8-12 mm wide at the mouth; lobes obliquely obovate, 0.6-0.8
X as long as the tube, 1.2-1.5 x as long as wide, 1.5-2 x 1-1.2 ¢m, rounded at the apex.
Stamens with apex 15-16 mm below the mouth of the corolla tube, inserted 0.16-0.2
of the length of the corolla tube, at 5-6 mm from the base; anthers 7-8 X 1 mm, with
stiff hairs at the base of the connective just below where they cohere with the pistil
head. Pistil 7-8.5 mm long; ovary 2 x 2 X 1.5 mm pubescent or sparsely so with short,
straight hairs; disk of 5 glands, 2 or 2 pairs of which partly or entirely fused, broadly
ovate, 1 mm high, rounded, emarginate or obtuse with irregularly toothed apex which
are less than half as long as the ovary; style filiform, gradually thickening into a cy-

Plate 1. Pachypodium ambongense.

Plate 2. Pachypodium baronii, Mandritsara. 2
Plate 3. Pachypodium baronii, Mandritsara. 3 _4“
Plate 4. Pachypodium baronii.
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lindrical head; pistil head 1.2 mm high, composed of an obconical basal part 0.6 X 0.7
mm, a ring-shaped central part 0.4 X 0.8 mm and a stigmoid apex 0.2 %X 0.4 mm.
Ovules approximately 50 in each carpel. Fruit of 2 separate mericarps, sometimes
only one developing, forming an angle 10-60° at the base (sometimes flowers and
fruit in the same inflorescence); mericarps pale brown with longitudinal lines outside,
whitish inside, fusiform, 60-100 x 3-6 mm, acute at the apex, pubescent with short
hairs; wall c. 0.5 mm thick. Seeds: grain pale to medium brown, ovate to elliptic § X 2
mm, margin revelute towards the hilar side; testa rough. Embryo 4.5 mm long; coty-
ledons ovate, 1.22-1.83 x as long as wide, 2.2 x 1.2-1.8 mm, rounded at the apex,
subcordate at the base; rootlet 1.04 X as long as the cotyledons, 2.3 x 1-1.5 mm,

DISTRIBUTION. Endemic to Madagascar,

EcoLOGY. Low open deciduous western forest on sandstone. Alt. ¢. 30 m. Flower-
ing November and fruiting December. '

Paratypes:

MADAGASCAR. Toliara: W of Berevo, Rédsli & Hoffmann Dec.1993 (ZSS 16301).

CuLT. Switzerland: Ziirich, from W Berevo, Leeuwenberg & Rapanarive 14655
(WAG).

NOTE. P. bicolor is distinguished from the other species with yellow corollas by
the colour of the tube which is white inside.

4. Pachypodium brevicaule Bak. in Journ. Linn. Soc. Bot. 22: 503 (1887); Perrier de
la Béthie in Bull. Soc. Bot. Fr. 81: 303 (1934); Pichon in Mém. Inst. Sc. Madag. sér.
B, 2: 122 (1949); Markgraf, Fl. Madag. fam. 169: 299 (1976). Type: Madagascar, sin.
loc., Baron 4412 (holotype K; isotype P). Fig. 3, p. 18; Map 2, p. 12; Plates 8-10, op-
posite p. 17.

Broad cactus-like plant when flowering up to 25 cm high; trunk very short, 2-8 cm
high, 10-40 cm in diameter; bark pale grey sometimes shiny, smooth, 2-4 mm thick,
wood greenish. Branches 1-4 X 2-4 cm when fresh, with paired, rather soft, curved
spines at the apices, 2-9 mm long and 1-1.5 mm at the base, pale grey to pale brown,
more or less flat, pubescent when young. Leaves confined to the apices of the
branches, sessile or shortly petiolate; petiole 0-2 mm long, sparsely pubescent; blade
herbaceous and glaucous when fresh, papery when dried, ovate to obovate 1.3-3 x as
long as wide, 11-30 x 6-12 mm, acuminate to obtuse at the apex, obtuse to rounded at
the base, glabrous to sparsely pubescent on both sides, with impressed venation
above, with midrib and secondary veins prominent beneath; with 15-30 pairs of sec-
ondary veins straight at the base, upcurved at the apex, forming an angle of 45-85°
with the costa; tertiary venation reticulate. /nflorescence sessile or pedunculate, con-
gested, 2.5-15 x 2-6.5 cm, 1-7-flowered. Peduncle glaucous, terete, 0-120 x 2-4 mm,
sparsely pubescent to pubescent; pedicels 0-8 mm long, pubescent. Bracts longer than

Plate 5. Pachypodium bicolor, Berevo,

506 Plate 6. Pachypodium bicolor.
Plate 7. Pachypodium bicolor, Berevo.
Tle Plate 8. Pachypodium brevicaule, Itremo.

Plate 9. Pachypodium brevicaule, Mt Ibity.
8|10 Plate 10. Pachypodium brevicaule, Mt ltongafeno.






