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ABSTRACT

The new monotypic genus Koehneria is described, based on Pemphis madagascariensis, one of two
species of the lythraceous genus Pemphis. 1t is distinguished from Pemphis acidula and other members
of the Lythraceae by a combination of characters including: glandular trichomes, strongly reflexed
calyx lobes, doubled episepalous stamens, a conspicuous ovary stipe, elongated inner epidermal cells
of the ovary wall, septifragal capsule dehiscence, 3-pseudocolpate pollen, and wood with septate fibers,
scanty parenchyma, and erect ray cells. Morphological, palynological, and anatomical comparison of
Koehneria 1s made to the Old World genera Pemphis, Lagerstroemia, Woodfordia, and the New World
genera Adenaria and Pehria. The last three genera share with Koehneria a three-character synapo-
morphy absent from Pemphis and Lagerstroemia and all other genera of the family. A common
ancestral origin 1s postulated for Koehneria, Woodfordia, Adenaria, and Pehria, but subsequent ex-
tensive morphological divergence, together with wide geographic dispersal and extinction of intervening
forms, limits understanding of more specific inter-generic relationships.

Among the 15 monotypic or ditypic genera of

the family Lythraceae is the Old World genus
Pemphis, whose two species have long been re-
garded as highly disparate (Koehne, 1901). Pemi-
phis acidula Forster, the type of the genus, is a
well-known, widely-distributed species of strand
and dune habitats occurring on the east African
coast and eastward on i1slands throughout the
Indian and western Pacific Oceans. Pemphis
madagascariensis (Baker) Koehne, in contrast, is
an endemic of semiarid savannahs of the south-
ern half of Madagascar. Recently, new collec-
tions of P. madagascariensis became available
for study, allowing the question of the species’
generic status and its affinities to other members
of the family to be reassessed from a more ex-
tensive data base.

Pemphis madagascariensis was originally de-
scribed as a Lagerstroemia from south-central
Madagascar in 1881 (Baker, 1881, 1882). At that
time, only flowering maternal, without fruits, was
known. Koehne’s monograph of Lagerstroemia,
which followed soon after, included the species,
although 1t was noted that authentic material had
not been seen by the author (Koehne, 1883). In

1896, a second species of Pemphis, P. punctata
Drake, was described from the same general geo-
graphical area as L. madagascariensis and was
distinguished from P. acidula by the presence of
punctae on the leaves, buds, and ovaries and by
the long-exserted stamens and style. Koehne, in
monographing the family Lythraceae, remarked
that he had yet to see a single flower of Lager-
stroemia madagascariensis (18 years after his
treatment of Lagerstroemia) and noted in the
same work that P. punctata was quite different
from P. acidula although they shared the same
inflorescence type (Koehne, 1901). In completing
the monograph of the Lythraceae, Koehne finally
was able to study material of this taxon from
Kew, which included important features of the
seed, undescribed until then, and as a result he
transferred Lagerstroemia madagascariensis to
Pemphis, citing P. punctata in synonymy
(Koehne, 1903).

The generic position of Pemphis madagascar-
iensis has depended exclusively on inflorescence
and floral morphological features observed at the
turn of the century. This study presents detailed
floral morphological and anatomical features, leaf
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and wood anatomical characteristics, and pollen
morphology for P. madagascariensis, and pro-
vides comparison to P. acidula and other puta-
tive allies. The unique circumscription of P.
madagascariensis described here supports its
treatment as a new genus of the Lythraceae.

MATERIALS AND METHODS

Observations on floral and seed morphology
and floral anatomy of Pemphis madagascariensis
were based on FAA-preserved maternial (D Arcy
& Rakotozafy 15317, MO;, Dorret al. 3923, 3933,
MO), supplemented by dry materials from her-
barium specimens (TAN and MO). Anatomical
observations of flowers were made using micCro-
tome sections prepared following a standard par-
affin method; scanning electron-microscopic ob-
servations were made according to standard
techniques using a JSM-25S (JEOL) microscope.

The following additional fixed materials were
compared: Adenaria floribunda H.B.K., Knapp
& Schmalzel 5208 (MO); Pehria compacta (Rus-
by) Sprague, Berry 4006, 4028 (VEN); Pemphis
acidula Forster, Raulerson s.n. in 1982 (MO);
Woodfordia fruticosa Kurz, Dice & Musial s.n.
in 1983 (MO), Nasir s.n. in 1983 (MO), and Bird
s.n. in 1983 (MO).

For leaf anatomical descriptions of Pemphis
madagascariensis, material of R. Decary 8940
(L) and L. Bernardi 11181 (L) was studied. For
leaf-anatomical comparisons, data scattered 1n
the literature and summarized by Solereder (1899,
1908), Metcalfe and Chalk (1950) and Napp-
Zinn (1973, 1974) were complemented with orig-
inal observations for Adenaria, Pehria, Lager-
stroemia, and Woodfordia in order to contribute
to an assessment of the affinities of this new ge-
nus. Sections of other genera represented in the
Rijksherbarium slide collection (Ginoria, Law-
sonia, Lafoensia, and Physocalymma) were also
included in the comparison. For wood anatomy,
twigs of P. madagascariensis 3 and 4.5 mm 1n
diameter were studied from the collection D Arcy
& Rakotozafy 15317 (MO) and ca. 12 mm di-
ameter from Dorr et al. 3923, 3933 (MO). The
paper by Baas and Zweypfenning (1979) served
as a source of comparative data, complemented
by sections of twig material of Pemphis and La-
gerstroemia.

Light microscope and scanning electron mi-
croscope (SEM) comparisons of pollen of Pem-

phis madagascariensis were made with pollen of

all genera of the Lythraceae utilizing the pollen
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collections of A. Graham, Kent State University.
A Cambridge Stereoscan SEM 100 was em-
ployed for pollen and leaf trichome photos.

FLORAL MORPHOLOGY

Flowers are homomorphic, actinomorphic,
perfect, and basically 6-merous (Fig. 1). The flo-
ral tube is campanulate, and the length from the
base to the tip of the calyx lobes 1s 4.5-8.5 mm.
The calyx lobes are six in number, deltoid, and
strongly reflexed (Figs. 1, 4). A conspicuous ap-
pendage (the epicalyx) is present at the sinus be-
tween adjacent lobes and its length varies from
0.0 to 2.0 mm. There are six petals opposite the
appendages. These are widely obovate with a
short claw, 5.5-10.0 mm long and 4.0-7 mm
wide (Fig. 2). The venation of the petals 1s simple,
with a thick midvein present in the center, and
four or five secondary veins. There are no anas-
tomoses between the secondary veins (Fig. 2).

The androecial position 1s perigynous. The sta-
mens are commonly 18 in number (occasionally
fewer or more) of which 12 (10-14) are opposite
the sepals, and 6 opposite the petals. Episepalous
stamens are inserted at nearly two-fifths the height
of the floral tube, and epipetalous stamens at a
slightly higher level (Fig. 3). The episepalous sta-
mens are generally paired; in Figure 3 ten of the
| 1 episepalous stamens are paired, the single re-
maining one is indicated by an arrow. The paired
stamens seem to have been derived by early split-
ting of the stamen meristem (chorisis), an oc-
currence common in several Lythraceous genera
such as Lagerstroemia, Crenea, Lawsonia, Ne-
saea. Heimia, and Ginoria (Tobe et al., 1n prep.).
Rarely, additional stamens are produced by split-
ting of a filament 1-2 mm above the point of
insertion to form two stamens. Filaments of the
episepalous stamens are 10—-11 mm long, some-
what longer than those of the epipetalous sta-
mens, which are 7-8 mm long. Exsertion of epi-
sepalous and epipetalous stamens approximately
equals the length of the floral tube (Fig. 4).

The ovary is superior and globose, with a con-
spicuous stipe, 1.0-1.2 mm long (Figs. 4, 7). Pres-
ence of a comparable ovary stipe 1s seen else-
where in the family only in Adenaria and Pehria.
The style is narrow, slightly exceeding the sta-
mens, and 7-15 mm long. It tapers to a punc-
tiform stigma. The capsule is globose, and the
mode of dehiscence is probably septifragal mar-
ginicidal. Although sometimes incomplete, de-
hiscence occurs from the top of the capsule by
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FIGURES 1-4. Koehneria madagascariensis.— 1. Flower.—2. Petal cleared with 8% KOH.—3. Transverse
section (TS) of flower. Note that, while TSs of filaments of episepalous stamens appear as paired small circles,
TSs of filaments of epipetalous stamens do not appear yet at this level. An arrow indicates a non-paired, single
episepalous stamen.—4. Lateral view of dissected flower. Abbreviations: ca, calyx lobe; pe, petal; sta, stamen:
stl, style; p, vascular bundle to a petal; s, vascular bundle to a stamen: ost, ovary stipe; ov, ovary. Scale equals
5 mm for Figure 1; 1 mm for Figure 2; 2 mm for Figures 3 and 4.
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two or three longitudinal lines along the ovary
septa to approximately half the length of the cap-
sule. The seeds are more or less conical with the
chalazal part broadest (Fig. 9). They are small,
1.2-1.3 mm long and 0.9-1.0 mm wide. The seed
coat surface is almost smooth, without special-
izations such as the inverted epidermal hairs
found in a number of lythraceous genera.

FLORAL ANATOMY

In anatomical section nectariferous tissue may
be seen forming a narrow ring at the base of the
floral tube surrounding the ovary (Fig. 7). Cells
of the tissue are densely cytoplasmic, making the
tissue easily recognizable in thin section because
of its high stainability.

The number of locules (or constituent carpels)
of the ovary is often three (Fig. 3), not always
two as has been described (Koehne, 1903). The
ovary wall is thin and four to five cells thick with
inner epidermal cells of the wall showing re-
markable radial enlargement (Fig. 3).

TRICHOMES

Two types of trichomes occur in the species,
one a simple unicellular falcate hair, the other
multicellular, globose, and glandular. The uni-
cellular hairs form a very dense cover on the
abaxial leaf surface (Fig. 12) and a sparser one
on the adaxial side. Glands are also more abun-
dant and larger on the abaxial than on the adaxial
surface. Both types are abundant on leaves, young
branches, pedicels, and the outer surface of the
floral tube (Figs. 5, 6, 12). Both types also occur
on the upper half of the ovary, although the glan-
dular hairs are most abundant (Fig. 6; see also
Fig. 8). Unicellular trichomes are 90-180 um
long; glandular trichomes are 70-130 um 1n di-
ameter. There is no size difference between glan-
dular trichomes on the flower surface and those
on the ovary surface.

LEAF ANATOMY

In surface view the leaves have an indumen-
tum of unicellular hairs and globular, multicel-
lular glands (dark dots as seen with a hand lens)
(Figs. 12, 13). The unicellular hairs are proxi-
mally broad and slender and thick-walled dis-
tally (Fig. 14). The glands on the abaxial surface
are 100-130 um in diameter, on the adaxial sur-
face 70-90 um. They are sessile, with a very short
multiseriate base, and composed of one (locally
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two) layers of cells enclosing a large cavity with
more or less granular contents (Fig. 135; the struc-
ture of mature glands suggests a lysigenous or
schizolysigenous development of these cavities).
Epidermal cells have straight to curved anticlinal
walls. Stomata are confined to the abaxial sur-
face, anomocytic to cyclocytic, and the guard cell
pairs are (18-)20(=22) um wide, (22-)24(-26) pum
long.

In transverse section the lamina 1s dorsiven-
tral, ca. 170-200 um thick; the cuticle 1s 1 um
thick or less. Epidermal cells are almost all with
convex periclinal walls and mucilaginous, al-
though sometimes with periclinal division walls
and then only the inner daughter cell mucilagi-
nous. The stomata are slightly raised but well
protected by dense hair cover; inner and outer
cuticular ledges are fairly well developed. A hy-
podermis is absent. The mesophyll i1s composed
of one layer of tall palisade cells and spongy tis-
sue. The midrib is provided with a single, bi-
collateral vascular bundle, linked through a col-
lenchymatous bundle sheath extension to the
upper epidermis and by a parenchymatous to
collenchymatous ground tissue to the lower epi-
dermis, without supporting sclerenchyma. Mi-
nor veins are mostly embedded in the mesophyll;
vascular bundles of the major lateral veins are
vertically transcurrent through parenchymatous
to collenchymatous bundle sheath extensions.
Crystals are present as druses in the vicinity of
vascular bundles.

WoOD ANATOMY

Growth rings are faint to distinct. Vessels are
diffuse or wood is semi-ring-porous in some of
the growth increments. Vessels number ca. 150-
200 per sq. mm, ca. 25-45% are solitary, the
remainder in radial multiples of 2-4(-7) or more
rarely in small clusters, round to oval, the tan-
gential diam. (20-)40(=60) um, the radial diam.
up to 70 um, the walls 3-4 um thick. Vessel
member length is (180-)360(-420) um. Perfo-
rations are simple in oblique to nearly horizontal
end walls. Inter-vessel pits are crowded, alter-
nate. vestured, round to polygonal, 3-5 um, with
slit-like apertures. Vessel-ray pits are similar but
half-bordered. The fibers are (370-)580(-=770) um
long, with walls medium to very thick, some-
times weakly gelatinous, with simple to minutely
bordered pits confined to the radial walls, sep-
tate. Parenchyma was not seen. Rays are mainly
uniseriate, partly with low biseriate portions, al-
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Ficures 10-13. Scanning electron micrographs of lower leaf surfaces of Pemphis acidula [Cramer 4935
(MO)] and Koehneria madagascariensis [D’Arcy & Rakotozafy 15317 (MO)].—10. Seriaceous lower leaf surface
of P. acidula. —11. Enlargement of unicellular trichomes of P. acidula.—12. Tomentose lower leaf surface of K.
madagascariensis.— 13. Enlargement of multicellular, globose, glandular trichome, surrounded by unicellular,
non-glandular trichomes of K. madagascariensis. Scale equals 200 um for Figures 10 and 12; 50 um for Figures
11 and 13.

most entirely composed of upright cells, central tals were not observed. Many fibers with dark-
cells sometimes square to weakly procumbent staining contents (probably living fibers) are
(this ray type would probably develop into het- present (Figs. 16, 17).

erogeneous type I in a more mature stem). Crys- Additional stem characters are: Phloem de-

—

FIGURES 5-9. Koehneria madagascariensis.—5. Scanning electron micrograph of trichomes on the outer
surface of the floral tube.—6. Scanning electron micrograph of trichomes on the surface of the upper half of the
ovary.— 7. Longitudinal section (LS) of flower.—8. LS of ovary wall. —9. Scanning electron micrograph of nearly
mature seed [see specimens examined, Réserves Naturelles 2689 (TAN)]. Abbreviations: ne, nectariferous tissue;
ep, inner epidermal cell. Scale equals 100 um for Figures 5, 6, 8, and 9; 1 mm for Figure 7.



















































