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Keywords:

he floral vasculature of Chorisia crispiflora HBK was
investigated for an anatomical interpretation to the
androecial characters. The sepal receives one vascular trace and

like such the petal is. The outer staminal whorl appears -

morphologically as five bifurcated more or less fleshy staminal
phalanges. Anatomically, the phalanges receive ten traces; two
to each. Radial splitting of the latter results in the occurrence of
20 bundles forming the total supply of this outer whorl. The
inner staminal whorl is formed of a staminal column which is a
fusion product of five filaments receiving five vascular traces.
At the summit of the column, the five bundles are splitted to
give ten bundles representing the supply 1o the ten anthers.
Irrespective to the morphological aspects of both whorls, the
stamens can be considered as anatomically indefinite; and thus
polystemony can be applied. The term staminal phalanges
applied to the ouler stamens may be better substituted by the
term "Staminodes" since the latter are vascularized.

Obdiplostemony as well, is recorded in this species. The ovary

supply is five carpellary ventral traces which supply the five
carpels.

chorisia crispiflora HBK, floral morphology, polystemony,
staminodes.

Attention has long been paid to the androecia in the flowers for they are
diverse in both number and position (Weberling, 1989 and Endress, 1994),
The androecium in a flower with low stamen number may be either
haplostemonous (stamens opposite the sepals) or obhaplostemonous
(stamens opposite the petals). In both cases the stamens h.ave the same
number of sepals and/or petals to which they are anteposed. Diplostemonous
androecium has two whorls of stamens; an outer antesepalous and an inner
antepetalous (Hufford, 1998). This latter case is the typica! one since the
alternation sequence of the floral whorls is the rule. This sequence of
alternation is broken by obdiplostemony where the outer staminal whorl
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IS 1 becomes antesepalous. In
becomes anicpelalous and the " v:jlr]s;l:iabthc stamen number cquals
diplostemonous and obdiplosicmonous an ; e Tt

) : > perianth parts. Where the stcn?lcn number exceeds the
the total number of the peri s R s desciibeds: as
total number of perianth parts the

p01yblcn}’?)1;§§i:‘1110ny, also known as polyandry, has been re;:lordc::d In a
number of families and categorized into the Papavaraceae type, the Cistaceae
type and the Rosaceae type (Hirmer, 19.18)- Subsequent ?nvestlgat()fs (e.g.
Tiicker, 1972; Takhtajan, 1991) recognized the same }hme categories but
identified them in terms of stamen initiation as helical (Papaveraceac),
centrifugal (Cistaceac) and centripetal (Rosaceae). . .

Among the dicotyledonous taxa the malvalian complex is formed of
the four core families Bombacaceae, Malvaceae, Sterculiaceae and Tiliaceae
(Alverson et al., 1998). Androecial characters that are well observed in these
families are polystemony in Bombacaceae, Malvaceac and Tiliaceae
(Wilson, 1937; Rao, 1952; Van Heel, 1966) and the occurrence of
staminodes and obdiplostemony in Bombacaceae and Malvaceae (Rendle,
1952; Lawrence, 1963; Ronse Decracne and Smets, 1992).

As regards the Bombacaceae, a few work was done on the floral
morphology in a few number of its species. Ronse Decraene and Smels
(1992) described the outer staminal whorl as staminal phalanges. Nandi
(1998), studying Bombax and Bombacopsis, gave it the term staminodes. A
reference to double stamens, where one filament bears two anthers, has been
done by Davis (1966) in Bombax ceiba and B. albidum. The same author

(op. cit.) described the basal coalescence of the stamens into a short tube as
well as the number of the staminal bundles. :

_ How‘ever, the previous descriptions of the floral organs in the
studied species of the Bombacaceae relied on the external (morphological)
aspect of the different characters rather than their anatomical expression. 8¢

far as 1h§ present author is aware, no previous work was done on the flor:
vascularization of Chorisia crj

¢ stildes spiflora HBK . For this, the present work ai:
at studymg the vascular make up of this species with a special reference
polystemony.

MATERIALS AND METHODS

Flowers and flower buds of var: i »
various sizes of ‘isia crispifl:
were collected from both the Botanj 0 Chortid cospy
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OBSERVATIONS

A. Visual Investigation (Plate I)

The flower is pedicellate, bracteate, bracteolate, actinomorphic and
hypogynous. Sepals united forming a leathery cup ending in 3-3 teeth. Petals
five distint, twisted, crumpled (crisped), five to six times as long as the
calyx cup. Stamens united to form a staminal tube. The latter is formed of
two parts; an outer basal part of relatively large five bifurcated structures
termed staminodes or phalanges and an inner longer part of fertile stamens
extending around the gynoecium and ending into ten connate anthers.
Gynoecium of five united carpels, style terminal and single.

........................

C1

i Y\ A i t Chorisia crispiflora
Plate I: (Figs. A-C): A, morphological aspects o : D
ﬂ(owgcr; B&B’, calyx cup (4-5 teeth); C, Staminal tube; C1-4,
Diagrams of the staminal tube at different levels.
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restigation (Plate 11, Figs. A - V) .
> :\nm2‘]1::L\‘:s[::l:o\:ttliltflc olgthc receptacle is more (?r ‘Icss a 3111)111011031010
(Fig. A). At a higher level five peripheral vua.;culm c.pl‘nllalcx_f,b bcc‘f)n_w
diffsrartisted and the Test of thie siphonostele begins to Fllf [CI cntn_l't'e‘lo form
the ovarian supply. Each of the peripheral CO“_TPICWS‘ glves 0,‘70 E‘L“J‘G to the
inner antesepalous stamen (Fig. C). The residual llssEli (‘)I llhlﬁ c,omplcx
forms the sepal-petal-outer stamen supply. After the d1[1§1c11112\11011 of the
latter tissue, the central stele gives outer strands representing the carpellary
wall supply and an inner ridged mass which will dliferenha‘te later into I?ve
fused carpellary ventral bundles (Figs. D-F). The va's‘cular irlssue representing
the sepal-petal-outer stamen complex becomes differentiated into a scpal
trace leaving a mass representing the petal-two outer stamens supply (Fig.
H). The latter mass differentiates to give a median trace to the petal and two
lateral traces to the outer stamens (Figs. H and I). At this level, a total of 25
vascular traces are detected. These are five to the sepals, five 1o the petals,
ten to the outer stamens (Phalanges, Fig. M) and five to the inner stamens
(Fig. I). Further development of the staminode gives it a massive aspect with
the radial division of its two traces and becomes four (Figs. P and Q).

Morphologically, the inner staminal whorl appears as five fused
filaments carrying ten anthers, Anatomically each of the inner five staminal
traces becomes fragmented into a varied number of traces; some are circular
and some others are in the form of bands, still others are urn-shaped (Figs.
N, O and P). All these traces become finally aggregated to form five sets;
cach of three traces (Fig. Q), which become circumfrantially connected
assuming a crescent-shaped mass (Fig. R). The ultimate ends of the crescen’
b?come radially stretched anthers (Fig. S). At mor
higher levels, the anther a total of ten anthers ar
detected (Figs. U and V).

The ovary su
and a fairly large

fo enter two connate
s become distinct and
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Plate 1I: Figs. A-C: Flora vascularization of Clhorisia crispiflora (X
12).

Serial cross-sections from pedicel upwards.

1, siphonostele; 2, sepal-petal stamen complex; 3, ovarian supply; 4,

inner stamen trace; 5, sepal-pelalfgﬁter stamen complex; 6,
carpellary wall strands.
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Plate 11 (cont’d): Figs, D-p.

a

i ) Flora Vascularization of Chorisit
crispiflora (X=12), -‘ W2 Thot gl sgrgt ¥
{ SNl

Serial ¢toss-sections from i)edicel‘u]‘)'wards RULT bsgen ot
e L X080 M S I oY Iye P | =
4, inner' stamen trace; 5, sepal-pstal
wall bundle; 7, fused ventral traceg
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Stamen complex; 6, carpellar;
and fuseq ventral bundles. ©
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Plate 11 (cont’d): Figs. (G-1): Flora vascularization of Chorisia
crispiflora (X=1 2).

erial cross-sections from pedicel upwards.

4, inner stamen trace; S, sepal-petal outer stamen complex; 6,
“arpellary wall bundles; 7, fused ventral bundle; 8, sepal trace; 9,
Petal-outer stamen complex; 10, petal trace; outer stamen traces, The

plat:enta appeared axile in Figs. G and H, then broken and appeaved
Parietal in Fig, (1),
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Plate II (cont’d): Figs. (J-L): Flora vascularization of Chorisia
crispiflora (X=12).

Serial cross-sections from pedicel upwards.

(J), showing the separation of both the calyx cup and the ovary; (K),
showing the ramification of petal bundle (calyx cup excluded); (L),
showing the separation of both the staminal tube and the petals, the
former containing fifteen bundle.

* 4,7,8,9,10 and 11 the same as mentioned in Fig, (H-I).

Egyptian J. Desert Res., 52, No.2 (2002)

CamScanner = Ligd d>guadll


https://v3.camscanner.com/user/download

FLORAL VASCULARIZATION OF CHORISIA CRISPIFLORA ..

0]

i 349

i A ./"f » )

S IR 2 P
- 3

:
h)
(n..__.,u’.} ®
Lom o S
\ _,"-o\v-""""’ N

.o :

Plate II (cont’d): Figs. (M-0): Flora vascularization of Chorisia

crispiflora (X=5).

Serial cross-sections in the staminal tube (other flora parts excluded).
4, inner staminal bundle (note the fragmentation); 11, outer staminal

bundles (std. staminode).
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Plate II (cont’d): Figs. (P-R): Flora vascularization of Chorisia
crispiflora.

Serial cross-sections in staminal tube.

P, radial division of the outer staminodal bundle, 11, in the staminodes;
std, separation zones (sp.) of the staminodes observed (X=10); Q, the
complete separation of the staminodes (X=10); R, inner staminal tube
(outer staminods excluded, X=20).

Where 4 and 11 the same as mentioned in Fig. (H-I).
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Plate 11 (cont’d): Figs. (S-V): Flora vascularization of Chorisia
crispiflora (X=1 0).

Showing all the flora organs except the calyx cup; S, showing the
vascularization of the fertile stamens (inner stamens); T, showing diads
of stamens (each of one common filament bearing two fused anthers);
U, showing a stage of splitting of fusion of anthers; V, complete

separation of anthers (appearing as ten anthers equivalent to the ten
stamens).
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DISCUSSION

The present observations show that the divergence of the traces took
place in the following sequence. The first to differentiate were the traces to
the inner antesepalous stamens. This was followed by the differentiation of
the sepal traces from sepal-petal-outer stamens complexes. The petal traces
were  differentiated  from petal-outer stamen complexes. The last (o
differentiate was the outer antepetalous staminal traces (Plate 11I).

Siphonostele
Five masses Ovarian supply
Five inner Five sepal-petal Carpellary wall Five fused
antesepalous outer staminal traces ventral traces
stamninal traces complexes
Five sepal traces Five petal-outer staminal complexes

Five petal traces ’
T'en outer antepetalous staminal traces

Plate III: Diagrammatic presentation showing the floral vasculature in
Chorisia crispiflora HBK. (The numbers indicate the sequence

of differentiation of the different floral traces and are the
same as given in Plate II),

Egyptian J. Desert Res., 52, No.2 (2002)
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and stamen recorded in

Adnation of the vascular supply of sepal, petal :
| Gaur (1971) in somc

the present work was also recorded by Murtly anc ‘
Malvales. The divergence of the inner antesepalous staminal traces carlicr
than the laterally adjacent staminal traces (outer antepetalous) was recorded
in Pachira (Bombacaceae) by Van Heel (1966). Not only a similar casc was
recorded in this work but also the inner antesepalous staminal traces diverge
even earlier than those 1o the scpals, petals and the outer antepetalous
staminal traces. As to the number of traces 1o scpals and petals, the present
data shows one trace to cach. However, Rao (1949, 1952 and 1953) stated
that the sepal and petal in Malvales appear to be three-traced except for some
few species.

The petal-outer antepetalous stamen complex has been named
differently by different workers. Wilson (1937) described it as a fascicle (in
both Malvaceae and Bombacaceae) and Davis and Kundu (1965) named it
cord (in Ceiba pentandra, Bombacaccac). As to the mode of its splitling
there has been two views. The first is that of Rao (1949 and 1952) who
stated that in different representatives of Malvales, the complex divides
firstly into two parts; an outer trace to the petal and an inner one 1o the
stamen; the latter undergoes further splitting resulting in an indefinite
number of staminal traces. The other view of splitting is that of Wilson
(1937) who stated that in Malvaceae and Bombacaceae, the complex splits
into three traces; the median for the petal and the two laterals for the two
aniepetalous stamens. In the present study, the splitting of the petal-stamen
complex is in agreement with that of Wilson (1937).

As regards the stamens, a process of splitling occurred in the
vascular traces to both outer and inner stamens. The outer staminal traces
were amplified from ten to 20 traces; the latter represent the supply of the
five bifurcated staminodes (Phalanges). In the inner staminal ftraces,
progressive splitting occurred starling from five to an ultimale of ten traces
which represent the supply of five fertile stamens.

That the fertile stamens are morphologically five in number with a
double number of traces directed the attention towards their consideration as
stamen pairs. Ronse Decraene and Smets (1992), recorded similar staminal
pairs in Bombacaceae.

Regardless of fertility, the outer non-functional stamens could better
be termed staminodes since they are vascularized. The term "Phalanges"
applied to them may be rejected on account that such structures are non-
vascularized. Moreover, and irrespective to the morphological aspect of both
the non-functional and functional stamens the andoroecium in Chorisia
crispiflora could be considered as anatomically indefinite; and hence
polystemony can be assigned to this species. Obdiplostemony in other
species of Malvales recorded by Rao (1952), Murty and Gaur (1971) and
Ronse Decraene and Smets (1992) was also recorded in this work.
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