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FLORAL ORGANOGENESIS IN SOME BIGNONIACEAE!

D. K. JAIN AND V. SINGH?
School of Plant Morphology, Meerut College, Meerut-250001

ABSTRACT

This paper reports on the floral organogenesis in three specics'ofBlgnonmccae,
Jacaranda cuspidifolia, Millingtonia hortensis and Tecoma sl‘ans. The S?que.ncelof
inception of the floral appendages is acropetal except for gyeclapping i Lhe
formation of petal and stamen primordia in Tecoma stans.

mordia arise as discrete units but they soon unite to form a short caly\ .tubc by
The petal primordia are also initiated as

The five sepal pri-

ontogenetic fusion of their bases.
discrete units adaxial to and alternate with the sepal primordia. Two processes
are involved in the formation of corolla tube, zonal growth and the extex?sion
of margins of the petal primordia. The four stamen primordia follow q}xxckly
the petal primordia. A fifth stamen primordium appears slightly later in the
adaxial position and it develops into staminode. At a time when the stamen
primordia are as high as the petal primordia, two crescent shaped gynoecial
primordia arise in antero-posterior plane. The residual floral apex grows
parallel to the gynoecial primordia in the form of a septum, that extends on
cither side towards the ovary wall to form two massive placentae. The ovules
are borne on these placentae which are extension of the septum and not on the
gynoecial primordia. The early development of the flower suggests that the
disc in Bignoniaceae is carpellary in nature as it arises from the basal region of
the ovary wall as an outgrowth.
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FLORAL ORGANOGENESIS IN SOME BIGNONIAGEAE

OBSERVATIONS
Organography: The flowers are borne in
three-flowered axillary lateral cymes
which form axillary or terminal panicles,
They are bracteate, bracteolate, herma-
phrodite, zygomorphic and hypogynous.
The bracts and bracteoles are small and
narrow. The calyxis cupular-campanu-
late, truncate or shortly 5-dentate with
narrow, lanceolate, equal (Millirgtonia
hortensis) or somewhat unequal (Facaranda
cuspidifolia, Tecoma stans) segments. The
corolla is also tubular-campanulate or
funnelform with a moderately long and
parrow basal tube. The limbs are sub-
bilabiate; i jacaranda cuspidifolia and
Millingtonia hortensts the upper lip is
notched and the lower lip is rather large
and three-lobed; in Tecoma stans the
limbs, however, have five undulate,
oblong or obtuse and somewhat subequal
imbricate lobes. The androecium con-
sists of four fertile stamens and a poste-
rior staminode inserted on the corolla
tube. Thestamens are didynamous with
dithecous and introrse anthers having
divaricate cells. In Millingtonia hortensis
the two anther lobes are unequal. The
staminode is a dorsiventrally flattened
structure varying in height and it may be
awl-shaped (Millingtonia hortensis), spathu-
late (T ecoma stans) or club-shaped and
villous (Jacaranda cuspidifolia). Frequently
it is surmounted by an abortive anther in
Facaranda cuspidifolia. The gynoecium is
bicarpellary and syncarpous with a supe-
rior bilocular ovary having numerous
anatropous ovules on each placenta.
The style is simple and filiform and the
stigma is bilamellate. The base of the
ovary is surrounded by a conspicuous
annular or cupular nectariferous disc.
Organogenesis: The bracts arise in oppo-
site decussate pairs on the high dome-
shaped inflorescence apex as broad dorsi-
ventral organs, They sharply curve over
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the inflorescence apex as they grow.
Shortly after the inception of the bract
primordium, an apex of the lateral bra-
nch of the inflorescence is initiated in its
axil (Figs. 1,20). This apex after produ-
cing two bract primordia of second order
gets transformed into a floral apex. A
floral apex is also initiated in the axil of
each bract primordium. Thus, the late-
ral branch of the inflorescence has three
flowers. In Tecoma stans, the apices for-
med in the axils of bracts, however, do
not develop and hence the axillary inflo-
rescence in this taxon has a single flower.
The central flower of an axillary inflores-
cence is first to initiate followed by the
two lateral flowers which in turnare
formed almost simultaneously.

A young floral apexisa low dome-

shaped structure before sepal initiation.
The five sepal primordia are initiated on
the flanks of the floral apex in a very
rapid sequence (Figs. 2,11,21). In Facar-
anda cuspidifolia, the primordium of the
posterior sepal is larger since its inception
(Fig. 2). Shortly after the initiation of
sepal primordia a short calyx tube is for-
med as a result of interprimordial growth
between the adjacent sepal primordia
(Figs. 2,12).
After the formation of the sepal primordi
the floral apex becomes nearly flat and
assumes a pentagonal shape. The five
petal primordia are initiated almost sim-
ultaneously adaxial to and alternate with
the sepal primordia on the five corners
of the rim (Figs. 3,12,13).

The four stamen primordia follow
quickly the petal primordia but in Tecomo
stans they arise with the petal primordia
or even immediately before the petal
primordia (Fig. 22). They appear app-
roximately at the same time or they have
a very rapid sequential inception (Figs.
3,14,22,23). A fifth stamen primordium
appears slightly later in the adaxial posi-
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tion. The growth of this primordium 1
arrested at an carly stage of development
and it forms a staminode (Figs. 8,15,27,
29). However, in some floral buds ©

Jacoranda cuspidifolia it also develops abor-
tive anthers. In some floral buds of

Tecoma stans the fifth stamen pri mordium
is completely absent even in its rudiment-
ary form (Tig. 26). Each stamen primor-
dium differentiates into a basal and 2
distal portion in later stage of develop-
ment. The former gives rise to a short
filament and the latter a dithecous intro-
rse anther (Figs. 8,15,18,19,27). In
Millingtonia hortensis, one of the two ant-
her lobes of a stamen grows faster and as
a result of this the two anther lobes be-
come unequal in size (Fig. 19).
Soon after the formation of stamen
primordia, growth between the petal
primordia interconnects them in the form
of a ridge which encircles the androecium
(Figs. 14,24). This is the beginning of
the corolla tube formation and the tube
grows further asa result of zonal growth
in the bases of petal and stamen primor-
dia. The five corolla lobes are very con-
spicuous up to later developmental stages
(Figs. 4,25), but they are not so promin-
ent in the mature flowers of 7ecoma stans
where the corolla is funnelform. The
free lobes assume imbricate acstivation
(Fig. 4).

At a time when the stamen primordia
are as high as the petal primordia, the
gynoecium is initiated as an almost penta-
gonal rim which completely surrounds the
central floral apex (Fig. 14). During the
upgrowth of the gynoecial ring, the ada-
xial portions grow more and consequently
the rim becomes two lobed (Fig. 6,15,24,
25). During further development the
lobes form the stigma whereas the cylin-
drical portion below the free lobes forms
the ovary which narrows into the style
(Figs. 7-10,17,18,26-29).

N AND V. SINGH

As the lower Cylindrical portion of the
there is an outgrowth of the
foral apex M contin.uity .Of the ovary
wall. Asa result of thls. a ridge is formeq
par‘a]lcl to the long axl of the carpels
which forms the S?P.tum-. Thus, the
ovary becomes sub-divided in two locules

by one solid upgfo’wth (F“ig. 16).  This
septum extends on cither Sldt’: towards the
ovary wall to form two massive placentae
each of which bears numerous ovule pri.
mordia in rapid basipetal succession,
Each ovule becomes unitegmic and anat-
ropous.

After the formation of the ovules, a
nectariferous disc is initiated from the
basal portion of the ovary wall (Fig. 10).
It becomes 5-lobed and the lobes alternate
with the stamens.

In jacaranda cuspidifolia, an occasional
een observed in the number

ovary growss

increase has b
of the stamen and carpel primordia. One

such bud showed as many as eight stamen
and three carpel primordia (Fig. 3).

DISCUSSION

The primordia of the floral appen-
dages in all the three taxa are initiated
in acropetal (centripetal) sequence.
However, there is an overlapping in the
i:ormation of petal and stamen primordia
inT ecoma stans, a condition which has also
been reported in Pyrostegia venusta (Jain
and Singh, in press).

There has been a great deal of contro-
versy with regard to the mode of develop-
ment of floral tubes in angiosperms. The
existing literature has been briefly revie-
wed by Singh and Jain (1979). In
the taxa investigated for the presentstu-
dy, it has been observed that after the
forma_tion of the petal and stamen pri-
mordia, growth takes place in a ring zont
belcow them. Later, there is a lateral
union of the petal primordia by marginal
growth. Thus, two processes are invol-
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FLORAL ORGANOG

ved in the formation of corolla tube,
zonal growth and the extension of mar-
gins of the petal primordia. The short
calyx tube is resulted by interprimordial
growth between the sepal primordia,

In later stages of development the
stamen primordium is differentiated into
a basal and a distal portion. The former
gives rise to a short filament and the [at-
ter a dithecous introrse anther. The ant-
her lobes grow at the same rate in Jacar-
anda cuspidifolia and  Tecoma stans but in
Millingtonia hortensis one of the anther
lobes grows faster and as a result of this
the two anther lobes in a mature stamen
are of unequal size.

The form, position and structure of
nectaries in angiosperms are very variable
and from the morphological point of view
they are usually distinguished into two
types: (1) localized areas where nectar is
secreted, and (ii) organs transformed
from their original form and function (see
Puri and Agarwal, 1976). The cupular
or cushion-shaped nectarilerous disc
which surrounds the base of the ovary
in all the three taxa investigated falis
under the second category. Such necta-
ries have also been observed in several
other families of Bicarpellatae e. g. Olea-
ceae, Boraginaceae, Apocynaceae, Con-
volvulaceae, Acanthaceae, etc., where they
are vascular in some and nonvascular in
others (see Puri and Agarwal, 1976).
The disc in Bignoniaceae is richly vascul-
arized and receives its vascular supply
from many sources (Rao, 1954; Jain,
1977) and hence it has bcen variously

ENESIS IN SOME BICNONIACEAE 13

interpreted.  In mature flowers the base
of the ovary appears to be quite distinct
from the disc, and Rao (1954) considered
it a strong argument against its carpellary
nature. However, early developmental
stages of the [lowers are conclusive which
shows that the disc is formed as a result
of the outgrowth of the basa! region of the
ovary wall. This clearly suggests its car-
pellary nature. Fahn (1953) who exami-
ned the nectaries in some 52 families of
angiosperms also classified the nectaries
of Bignoniaceae as discoid (ovarial) type.

After producing two carpel primordia
the floral apex grows up dividing the
ovarian cavity into two locules. The
ovules are borne on placentae which are

extensions of this septum and not on the
carpel primordia.
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Figs. 1-10. Tloral organogenesis in Jacaranda cuspidifolia. Fig. 1, An inflorescence apex (1) in side
view showing bract primordia (B) and ufullary_ branches _(AX) of the inflorescence. Fig. 2. A floral tnd
in top view after the inception of sepal primordia (,k). Fig. 3. A floral bud in top view where sepals were
removed to exhibit petal (C), stamen (A) arnlflmnmodlnl (S) primordia.  Fig. 4. A floral bud in top view
showing the acstivation of the m.m”a ]~Ub‘:s'r-' Fig. 3, An “b"ol'{llztl loral bud in top view with cight stamens
(A) and three gynoecial (G) pnm.ordm. Figs. 6-10, GY"”_CFHL ol loral buds showing stages of pistil deve-
igpment; Stamcns (A) and staminode (S) ata later stage of developement can also be seen in figure 8.

Figures 1-9 #1100 ; Figurc 10 ‘/“63. '

Abbreviations used : A-—Stamen pn_mur(h‘um s AL—Anther lobe ; AX Axillary branch of inflorescence 3
B—Bract primordium ; ]ir——liract prnnm'tl:um l'(:mo\:ml : (_:--l'cful prinor GO e Bt
Disc ; F—Floral apex ; FI-—Filament; (:_—C)’l}uccu\! primordium 5 1 Inflorescence apex ; K—Sepal
primordium ; OV—Ovary ; S —Staminodial primordium ; SM Septum ; ST Stigma & 8Y—Style.
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FLORAL ORGANOGENESIS IN SOME BIGNONIACEAE 15
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Figs. 11-19. Floral organogenesis in Millingtonia hortensis. X 100. Fig. 11. Top view of a floral bud
after the inception of sepal primordia (K). Figs. 12-13. Top views ol floral budsat the time of inception
of petals (C). The sepal primordia were removed in figure 13. Fig.14. A floral bud in top view at the time
of initiation of gynoecium which arises as a pentagonal rim  surrounding the floral apex (F). Tig. 153, Top
view of a floral bud where sepals and petals were removed to exhibit stamen (A), staminodial (S) and gyno-
ccial (G) primordia. Figs. 16-17. Gynoccia of floral buds showing stages of pistil development.  Figure
16 shows the formation of a septum (SM) which divides the ovary cavity in two locules. Fig. 18. A floral
bud in top view showing later stage of development of stamen  (A) and gynoecium. Fig. 19. A developing

stamen showing two unequal anther lobes (AL).
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Figs. 20-29. Tloral organogenesis in Tecoma stans I i
] . ) ; . g - Ihg. 20, An inflores . .
E’;{C)W S}}?i“ngme’f‘[ primordia (B).  Fig. 21. Top view of a floral bud after thcﬂiglczglci?;xco?}s)m l(l) '“:)rtc?irw).
). Fig. 22. Top view of a floral bud during inception of petal (C), stamen (A) and tpa_pm?‘ 'q‘)
primordia. The sepals were removed.  Fig, 23, Top view ofa floral bud (;e .1]. (‘. - P i (k.'
stage of development of petal (C), stamen (A) and staminodial (S) pl‘imor.dip‘l ) ll;%n?m'(:dz)fho“"‘“gﬂ ].;\u.r
of floral buds (sepals removed) showing the stages of gynoccial (G) clcvclopn,::.;“ l%: ]2:}-_3' :]_op \'1;'\\9
mation qf the corolla tube can also be seen. 'Figs. 26-27. Top views of the ﬂorll b‘"]) “Pgis e Ox[--
rer.nove;i.) to .show stages r)!"smmcn (A), staminode (S) and gynoecial du\'clopmvunt ;\17( ‘l ‘(u}[?:\ s‘and‘ pe(ti:_x:
primordium is not formc_ed in figure 26, Figs. 28-29.  Gynoecia of floral buds s},(,\‘.i O,L - t.“‘?-n.mw -
ofdcvf:]opmcnt. Staminode (S) at a late stage of development can also be (c‘(- i rng -t“r(() s
Figures 20-28 %100 ; Figure 29 %40. SRS
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