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Studies made on the floral anatomy of 20 species belonging {io nine
genera of the Combretaceae have shown that the occurrence of the different
vascular strands are consistent with the varied number and nature of the
individual floral parts. Thus the members of Laguncularieae have vascular
traces for their bracteoles, sepals and petals; while those of the bracteoles and
petals are single-traced, each of the five sepals have three traces. This is
considered as the most primitive condition. In the Combreteae, character-
ized by the presence of four or five perianth parts, the vascular strands
originate in as many groups and are single.traced in each. On the other
hand, those of the Terminalieae and Calycopteridese, being devoid of petals,
do not show even the vestiges of the concerned vasculature. The penta-
merous sepals, however, have a single trace in each. There is thus a sup-
pression or reduction in the external organ as well as its trace suggestive of
evolution towards simplicity. The varying numbers of carpellary dorsal
bundles recorded in the styles of the different members are interpreted as
indicating a reduction series in the number of carpels constituting the re-
spective ovaries morphologically recognized to be unilocular. Thus the
Laguneularieae, showing the maximum number of eight such bundles, are
regarded as the most primitive while Terminalieae, Calycopterideae and
Combreteae having two to five such bundlies represent the derived conditions.
Studies of the vasculature of the ovary wall revealed that the inferior ovary is
of receptacular nature. That the different members of the family are sub-
jected to retrogressive evolution is also suggested by the probable double
origin of the traces going into the antepetalous stamen which, however,
appear as a single trace as they enter the organ.

INTRODUCTION

The Combretaceae, chiefly confined to tropics, comprises 18 genera with
500 species (Lawrence 1951). It is recognized into two subfamilies: the
Strephonematoideae, represented by the solitary genus, Strephonema, and the
Combretoideae, comprising four tribes: the Combreteae, Terminalieae, Caly-
copterideae and Laguncularieae (Exell 1931). Both bracteate and ebracteate
flowers are met with in the Combreteae and Terminalieae while, in the other
tribes, the ebracteate condition is absent. The perianth in the Combreteae is
dichlamydeous and either tetramerous or pentamerous; the Terminalieae and
Calycopterideae though uniformly pentamerous are strictly apetalous; and the
Laguncularieae also have dichlamydeous and only pentamerous flowers but
which are bracteolate, a feature not shared by any of the rest. Although
the ovary is recognized to be essentially inferior and unilocular in all the taxa
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of the family, the exact number of the carpels is unknown. The only excep-
tion is the fragmentary information available for Combretum ovalifolium
(Saunders 1939) where two of the four carpels present are considered to be
functional, the other two being suppressed.

The present paper deals with the floral anatomy of 20 species belonging to
nine genera spread over the four tribes of Combretoideae (Table I). The
morphology of the ovary and the probable evolutionary trends within the
family are considered in the light of the varied taxonomic features and the
vasculature obtaining in the flowers of the investigated taxa.

MATERIALS AND METHODS

The different representatives investigated and included in this paper and
the sources from which they are obtained are given in Table T.

TarLe 1

o

Species studied

Source from which obtained

Collector

Locality

Tribe: Laguncularieae
Lumnitzera racemosa Willd.
*L. littorea (Kack) Voigt.

Tribe: Combreteae
Combretum ovalifolium Roxb.
C. decandrum Roxb.
C. extensum Roxb.
C. grandiflorum G. Don.
*C. apiculatum
*C. punctatum Blume, spp.

squamosum {(Roxb.) Exell,

Guiera senegalensis Lam.

Quisqualis indica Linn.
Poivrea coccinea DI,
Tribe: Terminalieae
Terminalia catappa Linn.
T. arjuna W. & A.
T. chebhula Retz.
*T. myriocarpa Heurck &
Muell.
Bucida buceros Linn,
Anogeissus latifolic Wall.
A. acuminata Wall.
Conocarpus erectus L.

Tribe: Calycopterideae
Calycopteris floribunda Lamk,

Dr. P. V. B. Murty
Dr. G. B. Ocampo

Authors
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Authors
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The procedure detailed by Randolph (1936) was followed in the killing
and preservation of the required flower buds and flowers. Materials of a few
of the members investigated are derived from dried herbarium specimens
and in such cases the methods followed were similar to those of Tillson
and Bamford (1938). Customary methods of dehydration and infiltration
(Johansen 1940) were followed. The serial transverse and longitudinal sec-
tions were cut at 12 to 14 microns thickness. Delafield’s haematoxylin or a
combination of safranin and fast green were used as the stains according to the
methods described by Johansen (1940).

OBSERVATIONS
Laguncularieae

External morphology: Lumnitzera is an evergreen littoral medium-sized
tree bearing small, pedicellate, complete, bracteolate, regular, bisexual and
epigynous flowers aggregated in axillary or terminal racemes. The calyx
tube, produced well above the ovary, has at its top five persistent scpal lobes.
The corolla is represented by five free oblong petals spreading outwards.
The androecium of 10 stamens is biseriate and diplostamenous. The ovary is
inferior and unilocular with four pendulous ovules. The style is hollow,
subulate and ends in an inconspicuous stigmatic head. A nectariferous dise,
rather sunken at the base of the style in the floral tube, is present.

Vascular anatomy of the flower: The short pedicel shows a close ring of five
discrete primary bundles constituting the main stele for the flower (IFig- 1).
Slightly higher up, the first trace (Fig. 2) leaves the main stele of the pedicel
and enters the lower of the two braceteoles in the form of three bundles (Fig. 3).
Almost opposite to this a second trace of three bundles is cut off similarly
and enters the other bracteole (Fig. 4). At about this region the five primary
bundles, after giving off traces for the bracteoles, divide radially and give rise
to a ring of 10 discrete vascular bundles (Figs. 5 and 13). These traverse
upwards and slightly above the level of the loculus, cut off branches inwards.
The latter anastomose freely to form a contiguous ring of vasculature, now
called the fibrovascular girdle (Fig. 7). The parent bundles remain discrete
as a set of 10 traces. Five of these, somewhat higher up, constitute the sepal
midrib-cum-stamen supply (Figs. 6, 15 and 16). Each of the other five
represents a plexus which in due course supplies the antepetalous stamen, petal
midrib and conjoint sepal lateral successively.

Each of the five traces constituting the sepal midrib-cum-antesepalous
stamen supply, first divide tangentially (Fig. 8). The inner five traces so
differentiated from the antesepalous stamen supply while the outer form the
midribs of the five sepals. At a level slightly below the second whorl of
stamens the conjoint pluxii, referred to earlier, divide first tangentially and
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F1ss. 1-16. Floral anatomy of Laguncularieae. 1-12, transverse sections at successive
heights of the flowers of Lumnitzera racemosa; 13-16, transverse sections at the successive
heights of the flowers of L. littorea; explanation in text. 1-3, X5%; 4-12, x4; 12-16, x 4.
(BRL—bracteole; BRLT—bracteole trace; CDB—carpellary dorsal bundle; D—dise; G—
girdle of fibrovascular tissue; IB—inner bundles; L—Ilocule; OV—ovule; PS—placental
gtrand; P—petal trace; P,ST,SL—fused petal, stamen and conjoint sepal lateral trace; SLy,
SL,—sepal laterals; S—sepal midrib; S,87—fused sepal and stamen trace; ST ¥Y—style; V.SD—
vascular supply to disc).
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then radially (Figs. 10 and 11). The inner group of five tangential bundles
enter the antepetalous stamens. The outer set of the five bundles by similar
tangential divisions form the petal midribs, while those formed radially are
the conjoint sepal laterals (Fig. 11). By virtue of these divisions the sepals
eventually have three traces, a midrib and two laterals, while the petals
remain single-traced.

From the girdle of the fibrovascular tissue, four conspicuous vascular
bundles are demarcated on its lower side and constitute the placental strands
for an equivalent number of ovules (Figs. 6 and 14). In contrast, from the
upper part of the girdle, eight traces are differentiated and pass unbranched
up the style to end blindly at the stigmatic region (Figs. 8, 12 and 14).

The nectariferous disc receives its vascular supply from the main bundles
as well as from the base of the sepal midrib-cum-antesepalous stamen supply.
The disc therefore receives well-amplified vasculature of a heterogeneous
nature (Fig. 105).

Combreteae

External morphology: The tribe comprises stragelers (Quisqualis indica),
woody climbers (Combretum species and Poivrea) and shrubs (Guiera). The
inflorescence is a short terminal or axillary spike in C. ovalifolium, C.,
decandrum, C. grandiflorum, C. extensum, C. apiculatum and C. punctatum,
Poivrea coccinea and Quisqualis indica and an axillary globose head in Guiera
senegalensis. The flowers are sessile, complete, regular, bisexual and epi-
gynous. The calyx tube is cupuliform with five deltoid lobes in C'. decandrum,
C. extensum, C. grandiflorum, Poivrea coccinea, Quisqualis indica and Guiera
senegalensis while in C. ovalifolium, C. punctatum and C. apiculatum it is only
four-lobed. The corolla is isomerous with the calyx. The stamens are twice
the number of calyx lobes and emerge in two whorls. The ovary is inferior
and single-celled. The ovules are pendulous in all; they are five in Guiera
senegalensis, four in Combretum grandifiorum and C. punctatum, three in
Quisqualis indica, and only two in Poivrea coccinea and in the rest of the
Combretum species studied. The ovary is surmounted in all the members by a
distinet filiform hollow style ending in a simple stigma.

A massive nectariferous disc is present in all the species of Combreteae
studied now except in Combretum grandiflorum, Quisqualis indica and Poivrea
coccinea. The disc is epigynous and adnate to the floral tube to varying
extents.

Vascular anatomy of the flower: In the Combreteae both pentamerous and
tetramerous flowers are met with. At the lowermost region of the flower
four (Figs. 17, 38 and 42) or five (Figs. 30, 33 and 52) discrete vascular bundles
are present in a ring, their number corresponding to that of the perianth.
Combretum decandrum, Guiera senegalensis and Poivrea coccinea show siphono-
stele (Figs. 23, 46 and 58) to start with, which breaks up into discrete vascular
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bundles somewhat later (Figs. 24, 47 and 59). As these bundles ascend, they
assume peripheral positions along the ovary wall and give off a pair of branches
traversing laterally inwards at about the top of the loculus (Figs. 18, 25, 34,
54 and 61). At this region the four or five pairs of branches anastomose and
form a girdle of fibrovascular tissue, while the respective parent bundles
continue upwards discretely (Figs. 18, 26, 34, 54 and 61). The latter constitute
the compound foliar bundles (Figs. 20, 27, 31, 39, 44, 49, 55 and 62), their
numbers strictly corresponding to the number of the perianth parts. Above
the level of nectariferous disc when present and at a corresponding level
‘when absent, the four or five compound foliar bundles divide tangentially
(Figs. 21, 28, 31, 35, 40, 45, 50 and 56). The resulting inner set of bundles
supply the antesepalous stamens. At a level slightly below that of the inner
whorl of stamens each of the outer set of bundles gives off two branches
radially. Those originating from the adjacent bundles move laterally, meet
midway and fuse to form the supply for the antepetalous stamens, the petal
midrib and the conjoint sepal marginals successively (Figs. 22, 28, 32, 37,
41, 45, 51, 57 and 63). The ultimate portions constitute the sepal supply and
remain single-traced unlike in the Laguncularieae where the sepal has a midrib
and two laterals.

The fibrovascular tissue constituting the girdle differentiates similar to
that described for Laguncularieae so that the carpellary dorsal bundles are
formed upwards and the placental strands downwards (Figs. 19, 21, 25, 27,
34, 40, 43, 48, 49, 53, 55, 60 and 62). While the carpellary dorsal bundles
traversing up and around the hollow style end blindly in the region of the
stigmatic head, the placental strands in each species correspond to the number
of ovules in its ovary. The respective numbers of placental strands on the
one hand and the carpellary dorsal bundles on the other in each of the studied
species are given in Table II.

There is thus an interesting variation between the carpellary dorsal bundles
and the placental strands not only in the different taxa but also in their number
which does not correspond within one and the same species.

Terminalieae
External morphology: The tribe embraces members which are shrabs (Cono-
carpus) and trees (species of Terminalia, Anogeissus and Bucida). The in-
florescence is a densely flowered axillary or terminal spike in all species studied,
except in the species of Anogeissus and Conocarpus where it is a condensed

Fies. 17-37. Floral anatomy of Combreteas. 17-22, Combretum ovalifolium; 23-28, C.
decandrum; 29-32, C. extensum; 33-37, O. grandifiorum; explanation in text. 17, 22, x3%;
18-21, x 6%; 23-28, x 6%; 29, x 6%; 30-32, x 3%; 33-34, x3}; 35-37, x3%4. (CDB—carpellary
dorsal bundle; CFB—compound foliar bundle; D—disc; @—girdle of the fibrovascular tissue;
PS—placental strand; P,ST,SM;,8M,—fused traces of petal stamen and sepal marginals; S—
sepal midrib; SM,, SM,—sepal marginals; STE—stele; S,ST-—sepal stamen trace; ST ¥—style).
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Tasre IT
Number of Number of
Species placental carpellary
strands dorsal
bundles

Guiera senegalensis 5 5
Combretum punctatum . . 4 4
C. grandiflorum 4 4
C. ovalifolium 2 4
C. decandrum 2 4
C. extensum 2 4
C. apiculatum 2 4
Quisqualis indica 3 3
Poivrea coccinea 2 3

globose head. The flowers are sessile, regular, incomplete, bisexual and
epigynous. Calyx tube is pubescent and adnate to the ovary and produced
well above it as a limb with its five lobes. Petals are absent. The stamens
are 10 and two-seriate. The ovary is inferior and unilocular. The ovules
are pendulous; there are three in Bucida buceros while in others of this tribe
only two ovules occur in each loculus. The style is subulate and the stigma
is punctiform. A massive nectariferous disc is present, in all the members,
above the ovary fused with the calyx tube at its base.
Vascular anatomy of the flower: At the base of the flower the stele consists of a
ring of five discrete bundles in Terminalic arjuna, T. myriocarpa, Bucida
buceros, Anogeissus latifolia, A. acuminata and Conocarpus erectus (Figs. 70,
77, 81, 86, 90 and 95), and in Terminalia catappa and T. chebula the main stele
is represented by a more or less complete ring of vascular tissue with xylem
differentiating at five points (Figs. 64 and 73). A little higher up, this ring of
vasculature breaks up into five discrete bundles (Figs. 65 and 74). The main
bundles traverse up to the upper part of the loculus. At this region, each of
these bundles gives off a pair of horizontally running branches which anasto-
mose to form the girdle of fibrovascular tissue (Figs. 66, 75, 78, 82 and 97).
Above the level of the nectariferous disc (Figs. 68, 71, 80, 83, 88, 92 and 98)
the five prominent bundles divide tangentially (Figs. 69, 71, 84, 88, 92, 93 and
98). The inner set of bundles thus formed supply the antesepalous stamens.
At the level of the second whorl of stamens each of the outer set of bundles

Fies. 38-63. TFloral anatomy of Combreteae (contd.). 38-41, Combretum apiculatum; 42—
435, C. punctatum; 46-51, Guiera senegalensis; 52-57, Quisqualis indica; 58-63, Poirrea coccinea.
38, X 6%; 3741, x5}; 42, x 68; 43, x 10; 44-45, x5}; 50~51, x8; 52-55, x 5}: 56-57, X 8;
58-63, x 5% (A—anther ; (DB-—carpellary dorsal bundle; CFB—compound foliar bundle;
D—disc; G—girdle of fibrovascular tissue; PS—placental strand; P,ST,SM,,SM,—fused
trace of petal, stamen and sepal marginals; S,8T—sepal staminal trace ; STY—style).
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ST, SMy, SM2

85.

Fias. 64-89.
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divides to give off horizontal branches that meet midway between the cords
and from each of the five points of junction a bundle originates which enters
the alternisepalous stamen (Figs. 69, 72, 85, 89 and 94). Since petals are
absent in these representatives the wvascular scheme varies from that
of the members of Combreteae in that there is no development of petal
midrib bundle, but the horizontal lateral branch in each side beconies a mar-
ginal vein of the neighbouring sepal. The ultimate portions of the vascular
supply constitute the sepal midribs. Thus the five prominent bundles that
traverse the epigynous region are compound foliar bundles, for, they supply
the traces to the extra carpellary parts of the flower.

From the girdle of the fibrovascular tissue formed higher up the locule,
placental strands, corresponding to the number of ovules in the different
members, differentiate and descend downwards into the locule (Figs. 66, 75,
78, 87 and 96). These enter the apically placed pendulous ovules as the
ovular supply, and are consumed in them. From the upper part of the girdle
the traces ascend up the hollow style and end blindly at about the base of
the stigma (Figs. 67, 71, 76, 79, 83, 91 and 98). The variation met with in
the number of placental strands and the carpellary dorsal bundles having the
origin from the fibrovascular tissue is given in Table III for the respective

species.
Tasre ITI

Number of Number of

Species placental carpellary

strands dorsal

bundles
Bucida buceros 3 4
Terminalia catappa 2 2
7. arjuna 2 E
T. chebula 2 4
T. myriocarpa 2 4
Anogeissus latifolia 2 4
A. acuminata 2 4
Conocarpus erectus 2 2

Calycopterideae

External morphology: The monotypic genus Calycopleris has only one recog-
nized species, C. floribunda, for the tribe. It is a diffuse scandant shrub

Fiecs. 64-89. TFloral anatomy of Terminalieae. 64-69, Terminalia catappa; 70-72, T'.
arjuna; 1316, T. chebula; 77-80, T. myriocarpa; 81-85, Bucida buceros; explanation in the
toxt; 64-67, x 4; 68, 69, x 6§; 70, x 63; 71,72, x 4; 73715, X 5}; 76, X 44 ; 77-80, X 5}; 81-85,
% 5%; 86-89, Anogeissus acuminata. 86, 87, x13}; 88, 89, X8. (CDB——carpellary dorsal
bundle; CFB—compound foliar bundle; D—dise; @—girdle of fibrovascular tissue; PS—
placental strand; S,S7—sepsal stamen trace; ST E-—stele; ST,SMy, SMo—fused trace of stamen
and sepal marginals; STY—style).
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Fies. 90-104. Floral anatomy of Terminalieae and Calycopterideae. 90-94, Anogeissus
latifolia; 95-98, Conocarpus erectus; 99-104, Calycopteris floribunda; explanation in the text.
90, 91, x 8%; 92-94, x 8; 95-98, x 8; 99, 100, x 10%; 101104, x 16. (CDB—carpellary dorsal
bundle; CFB—compound foliar bundle; D—disc; G—girdle of fibrovascular tissue; L—locule;
OV—ovule; ST,SM,,SM,—stamen and sepal marginal traces; S,ST—sepal stamen trace;
ST E—stelo; PS—placental strands).
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with almost sessile, regular, incomplete, bisexual and epigynous flowers ag-
gregated into dense terminal or axillary racemes. The calyx tube is five-lobed
and persistent. Petals are absent. The stamens are ten and in two whorls of
five each. The ovary is inferior and one locular with three ovules on apical or
subapical placentae. The ovary is surmounted by a filiform style with simple
stigma. A massive five-lobed disc is present above the ovary.

Vascular anatomy of the flower: In the lowermost region of the flower the
stele is represented by a ring of five bundles (Fig. 99). Higher up the bundles
come to lie at the periphery of the ovary (Fig. 100) and behave in their upward
course in a manner similar to that described for Combreteae (Figs. 101, 102, 103
and 104). As the flowers are apetalous the petal traces are not differentiated
(Figs. 103 and 104). However, both the carpellary dorsal bundles (Fig. 102)
and the placental strands (Fig. 101) arising from the fibrovascular tissue
are three in number which agrees with the three ovules in its ovary (Fig. 100).

No vasculature is differentiated for the nectariferous disc (Fig. 108).

DiscussioNn AND CONCLUSIONS

The Combretaceae is characterized by the occurrence of an inferior and
unilocular ovary in all the taxa. Although the number of ovules is varied in
the different members they are pendulous without exception and hanging
down into the loculus from the apical placentae. However, the members differ
in other floral features outlined below. Among those examined by us, the
flowers are bracteate in Combretum decandrum, C. extensum, C. grandiflorum,
Powrea coccinea, Terminalia chebula, Anogeissus latifolia, A. acuminaia and
Conocarpus erectus and ebracteate in the rest. Bracteoles are present only
for the flowers of the two Lummniizera species. Similarly Combretum ovali-
Jolium, C. apiculatum and C. punciatum are tetramerous while the other
species of the genus are pentamerous. The Terminalieae and Calycopterideae
have pentamerous flowers, but are strictly apetalous unlike Combreteae and
Laguncularieae.

The present study on the floral anatomy of 20 species spread over the
four tribes of Combretoideae has revealed uniformity in the basic pattern
obtaining in the vasculature of the flowers (Figs. 105, 106, 107 and 108). At
the same time such of those variations as observed in the vasculature are easily
correlatable with the respective floral features. For example the bracteoles
present in the Laguncularieae receive the normal supply of vascular strands
from the main stelar bundles of the pedicel, while no such traces are met with
in the ebracteolate flowers of the rest. Depending upon the number of sepals
and petals, as many discrete bundles are encountered at the base of the flower.
In the Calycopterideae and the Terminalieae petals are absent and traces for
these organs are not differentiated.
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A critical analysis of the variations both in the floral construction and its
vasculature reveals some interesting features. The two bracteoles seen in
Lumnitzera racemosa and L. littorea are considered to be morphologically
adnate to the floral tube. Their traces likewise are found to be adnate to the
bundles of the floral tube to corresponding degrees. In the other members
devoid of bracteoles and bracts, not even the vestiges of such traces are evi-
dent, apparently indicating their suppression consequent on the non-develop-
ment of these lateral appendages. In Lumnitzera racemose and L. littorea
each of the five sepals has three clearly discernible traces. Of the three
traces, the midribs take their origin from the compound foliar bundles while
the two lateral traces are derived from radial divisions of the conjoint pluxes.
In the rest of the members studied the sepals are consistently single-traced,
which originate from the compound foliar bundles analogous to the midrib of
the Laguncularieae. Obviously the lateral traces of the Laguncularieae are
suppressed in the rest of the tribes. On this basis Lumnifzera may be looked
upon as the less specialized among the Combretoideae. Such a contention is
also borne out in the observed amplification of the sepal supply by branching
of the traces even before they enter the organ.

Another interesting feature that emerges from the present study is that,
in all the members, vascular strands are present to the extent the respective
floral organs are externally differentiated, and in their absence not even the
vestiges are evident. Tt has been shown that when organs are lost phylo-
genetically no remnants of the same may be left externally or only the stubs
of the vascular supply may persist and provide the proof of the former existence
of such organs (Berridge 1914; Haber 1925; Fisher 1928; Eames 1929; Saunders
1932; Eames and MacDaniels 1951). Such is not the case in the Combre-
taceae. In other words, in the Combretaceae there is a total and simul-
taneous loss of both the external organ as well as the concerned vascular
traces. It is well recognized that even the rudiments of vasculature are not
present in the organs lost comparatively ‘recently’. Tor example Moore
(1936) could not observe the remnant vestigeal strands for Amorpha fruticosa
and Petalostemum candidum, both devoid of petals. Similarly for the sup-
pressed member of Gagea fascicularis Joshi (1940) did not observe the cor-
responding vascular traces. The Combretaceae showing a similar reduction
are obviously comparable to such cases.

Fias. 105-108. Diagrammatic longitudinal section of flower of Laguncularieae (Fig. 103);
Combretese (Fig, 106); Terminalieae (Fig. 107) and Calycopterideac (Fig. 108) showing the rela-
tive positions of the floral organs and their vasculature. (CDB-—carpellary dorsal bundle;
CFB—compound foliar bundle; D—dise; G—girdle of fibrovascular tissue; L—locule; O V.S—
ovules; PS—placental strand; P,ST,SM,,SM,—fused petal, stamen and sepal marginal
trace; ST,SM,,SM,—fused stamen and sepal marginal trace; S—sepal midrib; ST—stamen
trace; P—petal midrib; STE—stele).
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A more conclusive evidence suggesting that the Combretaceae have
attained simplicity by reduction is available from the vascular anatomy of
the androecium and gynoecium. Although the staminal traces appear to be
made up of single composite bundles, the antepetalous staminal traces have a
double origin as they originate from the union of the lateral division products
of the adjacent sepal-stamen trace. In other words, unlike the condition in
Casuarina (Eames 1961) the two traces fuse into a single bundle even before
they enter the filament.

Although the ovary is recognized to be unilocular, the variation met
with in the number of carpellary dorsal bundles, taking their origin from the
fibrovascular girdle, is clearly indicative of a multicarpellary syncarpous
nature. It is well established that where the carpels are reduced, their traces
continue as unbranched bundles to the style and stigma, and persist as blunt
ends in that region. The number of persistent traces is interpreted as
representing the number of carpels. Among the Myrtiflorae, in Eugenia
ambolina there are five bundles in the style, although the ovary is
two-chambered suggesting the suppression of the other three carpels (Rastogi
1951). Such instances are not uncommon among the Polypetalae (Puri 1951).
From similar considerations, the traces present in the stylar portions of the
raembers studied now may be interpreted as representing the number of carpels
constituting the ovary and it may be concluded that there are eight carpels in
Lumnitzera, five in Guiera senegalensis, three in Quisqualis indica, Poivrea
coccinea and Calycopteris floribunda and finally two in Conocarpus erectus.
On this basis Lumnitzera is to be regarded as relatively less advanced while
Conocarpus erectus showing the highest reduction as the most evolved among
the Combretaceae. Interestingly Lumnitzera with a simple racemose in-
florescence manifests a less advanced condition as compared to Conocarpus
where the inflorescence is a highly condensed cone-like head, clearly a derived
condition.

The Combretaceae is described as having an apical or suspended placen-
tation which, on account of its extreme reduction, is rather difficult to inter-
pret. The evidence at hand indicates a probable derivation of apical placen-
tation from an ancestral parietal condition. Eames (1961) discussing the
vasculature and placentation in reduced carpels observes: ‘Suspended placen-
tation in syncarpous gynoecia where occurs reduction in ovule number in
submarginal placentae may leave one or a few ovules surviving at the top of
the locule. The ovules may be attached on the ventral wall of the carpels or
“on the roof” of the loculus. Often they hang downwards on the long funicles;
this arrangement is similar to that of subbasal but at the other end of the
locule. Anatomy shows that many, perhaps all, of these are surviving mem-
bers of the submarginal placentation. Some suspended ovules are, perhaps,
survivors from parietal and even laminar placentation.” The Combretaceae
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recall more or less the above condition and therefore its apical placentation
may be looked upon as representing a reduced parietal type.

During recent years much has been said regarding the morphology of the
inferior ovary (Douglas 1944, 1957; Puri 1951). Puri (1952b) classified the
inferior ovaries under three morphological types. In the first type, the floral
tube is an appendicular structure formed by the gradual topographic union of
the extra carpellary parts of the flower with the ovary wall, followed by the
concrescence of the traces lying on the same radius. Such appendicular
inferior ovaries are known to occur in Ericaceae (Eames 1931), Rosaceae
(MacDaniels 1940), Amaryllidaceae (Joshi and Pantulu 1939, 1941; Chaturvedi
1945), Turneraceae (Rao 1949), etc. In the second type, both the inferior
ovary and the so-called calyx tube are believed to be mainly axial in nature.
The floral cup in this case seems to have been formed by a process of invagina-
tion or sinking of the floral axis. Recent studies in the floral anatomy of
the flower, however, revealed that such an origin of the inferior ovary appears
to be true for a few cases such as Rosaceae (Bonne 1928; Jackson 1934;
MacDaniels 1940), Calycanthaceae (Smith 1928), Santalaceae (Smith and
Smith 1942a, b), Juglandaceae (Leroy 1955), Cactaceae (Sharma 1949) and
Punicaceae (Sinha and Joshi 1959). Since the ovary of the Combretaceae
shows extreme reduction and adnation in its traces, it becomes very difficult to
interpret the nature of the inferior ovary in the family. A significant feature
is that the primary bundles that pass up in the floral cup to the roof of the
locule are stelar in nature. After giving off traces for calyx, corolla and
androecium, they turn inwards horizontally as very much reduced recurrent
bundles and at this region form the girdle from which the placental strands
organize. Hence the outer part of the ovary wall or the floral tube may be
conceived as receptacular or axial in nature, at least up to the level of the
bending of the stelar bundles to form the reduced recurrent bundles. Such
an inference is in conformity with the interpretation arrived at in certain
species of Rosaceae, Calycanthaceae, Santalaceae, Juglandaceae, Cactaceae
and Punicaceae (cf. Puri 1952b). Therefore, the portion of the- floral tube
above the region of the girdle in the Combretaceacan taxa now investigated
may be looked upon as totally appendicular. The view that the inferior
ovary in the Combretaceae is essentially receptacular, as suggested now,
receives further support from the recent work of Tiagi (1963) who studied
various members of the Cactaceae showing a variety of features ranging from
typically superior to inferior condition of the ovary with ovules ranging from
numerous to a limited number in each of them.

One other floral structure of some interest is the nectariferous disc. It is
present in all the members studied excepting Combretum grandiflorum, Poivrea
coccinea and Quisqualis indica. Although essentially epigynous, the disc is
varied in its morphological nature and occupies different floral regions in

2
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different members. Among this, only the two species of Lumnitzera have
numerous and minute vascular strands in the disc, derived chiefly from the main
bundles and from the base of the sepal supply. In all other members studied
now, no vascular strands are met with in the discs. It would appear that the
vascular traces are lost secondarily in these members and that Lumnitzera
consequently represents the ancestral condition. Moreover, the disc is com-
pletely annular and receptacular in the two species of Lumnitzera, while in the
rest of the members studied there is apparently an acrocentripetal migration
such that the disc comes to lie towards the upper part of the ovary. Fahn
(1953) has shown that such a migration in the position of the disc represents
phyletic advancement.

Studies made by one of us on wood anatomy of 40 species spread over 16

“genera (unpublished) have clearly revealed that the Laguncularieae constitute

not only the least evolved but also a distinet group by themselves as they are
characterized by significantly high number of vessels per unit area, their
smaller cross-sectional diameters as well as their more sharply inclined end
walls. The three-traced sepals, vascularized annular disc and the maximum
number of carpels met with in Lumnifzera not only corroborate but also
establish their least evolved nature relative to the other Combretaceae.

The position accorded to Laguncularieae in the scheme presented here is
based on floral anatomical work of one of the three existing genera of this
tribe and is well supported by available data on the wood anatomy of the tribe.
It is probable that future floral anatomical work on the other two genera
(Macropteranthes and Laguncularieae) of this tribe also would bear out the
conclusion presented in this paper.

Calycopterideae Terminalicae

Flowers in spikes and apetalous Flowers in spikes or in condensed
calyx tube five-lobed at the top, each heads and apetalous; calyx tube five-
sepal single-traced; carpels probably lobed at the top, each sepal single-

3; disc non-vascular. traced; carpels 2 to 4; disc non-
X A vasgcular.
/
Combreteae

Flowers in spikes; flowers tetramerous or pentamerous; sepal and petal
single-traced; disc when present non-vascular; probable number of
carpels range from 3 to 5.

Laguncularicae

Flowers in racemes; flowers bracteolate; sepal three-traced; petal single-
traced; disc annular and richly vascularized; probable number of
carpels 8.

2B
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