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Department of Botany. Andhra University, Waltair

ABSTRACT

foetida, Catharanthus roscus, C. pusillus, Rauvolfiq
Holarrhena antidysenterica, belonging to the tribe
Plumicreac. has been investigated. The anther wall comprises the epidermis,
2 wall layers and a secretary tapetum in all the members
except V. foetida where the number of wall layers varies from 10-14 and the fibrous
endothecium is multilayered. Division of pollen mother cells is of simultancous type
and cvtokinesis is by furrowing. Both bilateral and tetrahedral tetrads arc formed.

Mature pollen grains are 3-celled and triporate.

The ovary is bicarpellary and bilocular.
erraphvlla and R. serpentina and hemianatropous in H. antidysenterica, V. foctida,

C. roscus and C. pusillus. The archesporium 1is hypodermal and single-celled. It
functions directly as the megaspore mother cell. Linear and T-shaped tetrads are
formed. The chalazal megaspore of the tetrad develops into the 8-nucleate embryo
sac of the Polygonum type. 3 uninucleate antipodal cells are formed. Starch
orains are present in the 8-nucleate embryo sac. Abnormal embryo sacs with
more or less than 8 nuclei have been met with in H. antidysenterica and V. foetida.
Double embrvo sacs occur in R. tetraphylla, R. serpentina and H. antidyscnrerica.
Fertilisation is porogamous. The endosperm is Nuclear. It becomes cellular int
he later stages. Chalazal endosrerm haustorium is present in C. roscis and

C. pusillus.

.

EFmbrvology of leacanga

tetraphyvilla, R, scrpentina and

fibrous endothecium, 1 or

The ovule is anatropous in R.
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The embryogeny conforms to Trifolium variation of Onagrad type in C. pusillus
and C. roscus, Senccio variation of Asterad type in V. foetida and Chenopodiad type

in R. retraphylla. Polyembryony was obscrved in a solitary instance in R. scrpentina.
Sced coat is massive in R, retraphyvlla and

V. foctida. In C. pusillus and C. roscus

oit is formed only by the outer cepidermal cells of the intcgument. The sceds are

endospermous,

INTRODUCTION

The Apocynaceae is a large family
180 genera, 1,500 species, Willis, 1966)
Of trees, twining shrubs, herbs and lianes.
Many members like Rauvolfia seipentina,
‘Catharthus roseus (=Vinca rosea),
Holarrhena antidysenzerica, Thevetia peru-
viana are medicinally important and a
good number of them are grown as
garden favourites.

Schnarf (1931) and Davis (1966) sum-
marised the embryological work done in
this family upto 1931 and 1966 respec-
tively. Although a good amount of
work has been done on the development
of ovule and female gametophyte, very
little attention has been paid to the deve-
lopment of anther, pollen, endosperm
and embryo. Further, there is difference
of opinion regarding the nature of the
division of pollen mother cells. Accord-
ing to Frye and Blodgett (1905) the pollen
mother cells divide by successive method
and cytokinesis is by cell plate formation.
Tackholm and Soderberg (1918) reported
simyltaneous type of division of pollen
mother cells, while Meyer (1938) reported
both successive and simultaneous types of
division of pollen mother cells, A few
stages of embryo development were traced
in Cerbery odollam, Carissa carandas
and Ichnocarpus frutescens ( Rau, 1940).
Murty and Chauhan (1966) studied the
embryology of Lochnery putiilla.

ohe psclent investigation was under-
taken with a view to work out the embryo-
ngy'of as many genera as possible in the
different tribes of the family. The life

history of Voacanga foetida Rolfe, Catha-
ranthus roseus (L.) G. Don, Catharanthus
pusillus (Murr.) G. Don, Rauvolfia tetra-
phylla Linn., Rauvolfia serpentina (Linn.)
Benth. ex Kurz and Holarrhena antidysen-
terica (L.) Wall. ex A. Dc. belonging to
the tribe Plumiereae of the sub-family
Plumieroideae has been investigated.

MATERIALS AND METHODS

The material of Voacanga foetida was

collected by Sri N. Ganapathy Raju at

Yanam and the other materials were col-
lected by the author at various places—
Rauvolfia serpentina from the hills of An-
anthagiri; R. tetraphylla at Kakinada and
Holarrhena antidysenterica, Catharanthus
roseus and C. pusillus at Vizag. The
materials were fixed in Formalin-acetic-
alcohol and customary methods of dehy-
dration and infiltration were followed.
Sections were cut at 10—15 microns

thickness and stained with Delafield’s
Haematoxylin.

OBSERVATIONS

Microporangium, microsporogenesis and
male  gametophyte.—The hypodermal
archesporium in the anther lobe is mul-
tige]led (Figs. 1,2). The archesporial
cells undergo periclinal divisions pror
ducing an outer primary. parietal layer
un.d an inner primary Sporogznous layer
(Figs. 3, 45 Except in Voaganga foetida,
in the other n," mbers stpdied, the parie-
tai  layer undeixoes fupther periglinal

divisions and produces a fibrous endo-
®
. * O
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2 wall layers and a
[ or 2 scrtate (Figs.
10 14 wall layers
are formed

thecial layer. 1 or

tapetum which 1s |
58,451 Inl. fc’('llu"(l,
- Q. ] .
1 muluple endothectum

and do moare K ‘
as a result of periclinal divisions in the
as a result mal div e
primar\ prictal layet (Figs. 9. 10). I
seeretory type and the

tapetum 18 of the Y Lypr v
cells are uninucleate.  In V. foetida smil”
cranular thickenings develop on the mner
wall of the tapetal cells (Fig. 9).  As the
outer wall lavers mature the epidermal
cells become prominent. In V. foetida,
the outer walls of the epidermal cells
become very much thickened and make
the epidermis even more prominent.
Pollen mother cells divide in a simul-
taneous manner resulting in tetrahedral
and isobilateral tetrads (Figs. 12, 13).
Cvtokinesis is by furrowing. The cyto-
olasm of the 1-nucleate pollen grain be-
comes slightly vacuolate and its nucleus
moves to the periphery where it divides
1o form the generative and the vegetative
cells (Fig. 14;. Later on the lenticular
wall disappears and the generative cell
moves into the centre of the pollen grain
(Fig. 15). The mature pollen grains are
triporate and 3-celled (Fig. 16).
Mcgasporangium, megasporogenesis and
Jemale gametophyte.—The ovary is supe-
rior, bicarpellary and bilocular. It 1s
apocarpous in Catharanthus roseus, C.
pusillus and  Holarrhena antidysenterica
a‘nd connate in Voacanga Joetida, Rauvol-
fia .S‘erpeleina and R. tetraphylla (Figs.
'17, 19/, 20). In C, roseus, C. pusillus
gg?ﬂe;énﬁl{ﬂda’n‘;kacrous ovules are
Whilc in R sorpe e Placenta (Fig. 1)
o oo ‘/cnlm(/ and. R. tetraphylla
u cs.arc. developed in cach locule
The ovule is unitegminal and g
lar (Fj “23. . 1d tenuinucel-
B a3k Tt s anayofous j
serpeting atid R gopntgoUs IR,
a,‘ L tetrapyllg ang hemi-
ANAEOPOUS in‘the  refiin:n: tmi
(Figs. 23, 20), 1o, Hning members
‘ G AV foetida, afier fepy.
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lisation ”l > Plil('(‘”l(ll t
( 2 - g I\\
ue }\,Zl’(',‘,‘/,r

angd g, "
i : ! a f
massive  structure 1n which " M,

arc cmbedded (Fig, 2. 1p
stapes due to the  growth o
ment on sides the ovule becoy
shaped (Fig. 22).

The hypodermal archesporjyy,
is single-celled, directly funumn; ,
megasporec  mother cell (Fig, 25
lincar tetrad of megaspores is formt,

a result of reduction division ip t, e
spore mother cell, although 'th
tetrads are not rare in C. roseys and
antidysenterica (Figs. 26, 27). The chy
zal megaspore of the tetrad develop ;.
the eight-nucleate embryo sac of 1
Polygonum type (Figs. 26-31). T
synergids are pear shaped in all the §p:
cies except R. tetraphylla in
they are hooked. The fusion of
polar nuclei takes place before fertilisati:
in all the members except C. ros
where it occurs simultaneously with fer:.
lisation. Three uninucleate antipodal ce/:
are formed. In R. tetraphylla, R. serpe:
tina and C. pusillus, the antipodal c!
degenerate after fertilisation while in t
rest of the forms they are ephemern
Starch grains occur in the mature embry
sacs (Figs. 31, 32).

Double embryo sacs.—In a few cases !
R. serpentina R. tetraphyliz and H. e
dysenterica, two embryo socs per OV
have been met with. The two emb®
sacs show normal featurcs Cut for "
absence antipodal cells (Fig. *2).

Embryo  sacs with lese than ¢

"LI('/(‘i_——A fcw cases Of ub['_(\im&ll t‘mb,':
(he U

mously i oall directions

nes }}1‘4

Sacs  containing less than i ]
number of nuclei have been met Wi -f"
V. foetida and H. antidysenterics. ~1""
antidysenterica, of the 6 nuclel 111&1‘_;;:
formed in (he embryo sac. | ﬂ)”milif
cgg cell and the remaining 5 fre¢ nucl

]



T.s.and L.s. anther lobes showing

Fige 7, 8.4 Molarrhena antidysenterica.
and pollen ymother cells in meiotic prophase 1.
showing wall layers, tapetum and l-nucleate pollen grains;
Fig. 10. Partof multilayered endothesium.
Figs. 13, 14. H. antidysenterica. Fig. 13.

generatine cel®qnd a large ®
3-Inucleate

wall of the tapetal cells.
endothecium. tig. 12. R. tetraphylla.
<Isobilateral tetrad. Fig. 14.
vegetative cell. Fig. 15. V. foetida. 2
pollen grain

Two celled pollen grain showing lenticular

13

T.s. anther lobe showing archesporium.
archesporium. Fig. 3. Catharanthus roseus. T. s,
lobe showgng primary parictal and primary sporogenous layers Fig. 4. Voacanga foetgla. L. s. part of
anther lobe showing primary parictal and primary sporogeneous layers. Figs. 5, 6. R tetraphylla.

Fig. 2. R.

wall layers, tapetal layer and pollen mother cells respe

T.s.and L. s.

Fig. 11
Tetrahedral tetrad.

~nucleate pollen grain. Fig. 16. H. antidysenterica.

anther lobas showing wall layers, tapetum
Figs. 9,10. V. Je tida. Fig. 9. T.&. antherJobe
note gran 'ar tllickﬁn,ing on t
C. roseus.

he inner
Fibgous

e
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Figs. 17-24. Figs. 17, 18. Holarrhena

17. L.s. flower showing
apocar pous ovary. Fig. 18. T. s. ovary. Fig.
19. Rawvolfia tetraphylla. L.s. flower. Figs.
20-22. Voacanga foetida. Fig.20. L. s.ovary.
Fig. 21. A part of placental tissue enlarged
~Hown0 ovules embedded init. Fig.22. L.s.
ovule showing embryo sac. Fig. 23. R. serpentina.
.Jmanopous ovule showing megaspore mother
cell in meiotic prophasel. Fig. 24. Cathar-
cnthus rosens. Hemianatropous ovule showing
8-nucleate embryo sac.
ov, ovules ; es, embryo sac.

antidy \&II!;Ii('(?. Fig.

close together in the middle of the embryo
<ac (Fig. 33). In V. foetida some of these
embryvo sacs show 2 synergids, 1
antipodal cell end 3 free nuclei, all lying
together near the chalazal end (Fig. 34)
and in others, the embryo sacs arg 6-
nucleate with 2 synergids and 4 free

nucler lyingtogether rear the chalazal
end.

Embryo sacs  with — mort
nuclei,—Int 1, antidyyfiterica,
cagzs, embryo sacs &vith more than 8
« Nucle ‘Lhave been met with, Figure 35

shm\s an cm bryo sac which contains 8

than eight
ina few

.\l.\lll-lS\\'.\l([ DEVI

frce nucler without mk‘““\lng,
In other cases there are " Nt
which 8 arc situated in the
repion and 4 at the chalaza) o .
1), In another case in Jf ?”"1;
tevica, the embryo sac containg ] idy,,

gids and 5 free nuclei in the Micr, ¥ns,
Opy

region and 6 nucler in the gh,m/”

(Fig. 31

Fertilisation.—1Is  porogamoys [
pusillus and C. roscus, the polle r""
is stout and almost plugs the %M.
(Fig. 39).  Syngamy and triple f_u,
take place more or less snnultdn,,
(Figs. 38 39). The pollen remain |
sistent until a few free endosperm nI’_
are formed in the embryo sac. i

Endosperm.—The endosperm i Nud.
and the division of the primary endosp@
nucleus precedes that of the zy gote (f
40). After afew free nucleir diy,
the endosperm nuclei become distriby,
in the periphery of the embryo sac ar‘c‘
large central vacuole is formed (Fig ¢
Cell wall formation commences at ¢
periphery and extends into the interior
the embryo sac ultimately filling the en
embryo sac with cellular tissue (Figs.¢
44), In a very late stage, protein bz
develop in the endosperm cells as reser -
food (Fig. 49).

Although the development of ¢
endosperm in Catharanthus roseus o
C. pusillus is essentially similar to
rest of the members, in the 2 member
differs in the formation of a chal
haustorium. The endosperm, at -
chalazal region produces a lobed struc
into which accumulation of denset
plasm with a large number of nucke!
seen (Fig. 41). e

Embryo.—The duulopx.mnt of
embryo differs in the different &
hence a separate account is given 10;}
of the genera. In Voacangd Joeli®:

Ce
ucf, l

n\iLr,

LN}

(,IKN
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Flcos. 25-37. Figs. 25-28, Catharanthus voseus.  Fig. 25, L. s.% “ule showing m?gasporc mother
cell in meiotic prophase 1. Fig. 26. T shaped megaspore tetrad.  Fiy 27. Lincar megasporeetrad.
Fig 28. 2 nutlcate cmbryo sac. Figs.29, 30. C. pusillus. 4 and 8-nu leate enfbryo sacs respec-
tively. Figs. 31,32. Rauvolfia tetraphylla.  Fig. 31, 8 nucleate embryo sac showing starch Zrains.
Fig. 32. Double embryo sacs. Fig. 33. Holarrl'na aitidvsenterica. 6 nucleate embrgo sac showing
1 egg cell and 5 free nuclei.  Fig. 34. Voacanga foetida.  6-nucleate embryo sac showin?g 2 synSr'gids,
1 antipodal cell and 3 free nuclei. Figs. 35-37. H. antidysenterica. Fig. 35. 8-nucleate embryo sac
showing 2*micropylar and 4 chalazal free nuclei. Fig 36. 12-nucleate embryo sac with 8—-gicropylar
A o 37 13-nucleate eembrvo sac showine 2 synergids and 21 free nuclei.

®
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¢ ne SVING n]'\‘
FIGS. 38 45. Fig. 38. Catherbnihus roseus.  Upper part of embryo sac showing symu
triple fusion. Figs. 39, 40. C/usillus. Fig. 39.

pollen tube plugging the miZzopyle.  Fig. 40. Em
“ and ¢he endosperm nuckus in its first divisi

Figs. 42. 43. Rauvolfia tetraphylla,

€igs, 44, 45¢C. roseus F

ahd
et liention . note the
Embryo sac showing double fertilisation: n¢

e n tube
bryo sac showing the zygote, persistent pollc

el of lume
on. Fig. 41 C. roseus. Endosperm l}‘tt‘i:::;crm.
Fig. 42, Nuclear endosperm.  Fig. 43. Cc“Ukl,r,I;'ldcvcloped
ig. 44. Embryo sac showing cellular endosperm and we

¢ embryo. Fig. 45.A part of endosperm showing reserve food.

end, endosperm : emb, embryo ; h, haustorium ; pr, pollen tube.

(Numcrfls given over magnifications are mm.)
o i — 5
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first division of the zvpote is

NSVETSe
and a 2-celled procmbrio is formed (Figs
26. 47). The terminal coll. ca. divides
\'CI‘UL“AH! and the basal cell, ch, divides

-anevercely "o AAar
transversaiy o engender a 4 celled Pro

S . ¢cme-
bryo which s T-shaped (Figs. 48 50)
The two derivatives of the cell. ¢b. are
termed as. ».and ¢i. Thecell ¢i divides
transversely resulting in 2 superposed
cells. n and n" (Fig. 51). The cell »

divides by transverse wall to form o and
pFigs. 52, 53).
v -

Due to vertical divisions at right angles
to one another in the two tiers. ca and m,
quadrants are formed (Fig. 52). The 4
cells of the tier ¢ divide to form octants,
the walls being oriented obliquely (Fig. 53).
The derivatives of the tier ¢ contribute
to the formation of the cotyledons and
stem tip, while the derivatives of the tier
m contribute to the formation of hypo-
cotvledonary region and plerome initials

of the root. .
The cells n and o undergo 2 vertical

divisions at right angles to each other.
Their derivatives contribute to the form-
ation of the root tip, root cap and derm-
atogen of the root. The cell p undergoes
1 og 2 transverse divisions to form a short
uniseriate suspensor {Figs. 53-55).

Details cf e development of the
elements of the proembrvonic tetrad into
varbas organs of the mature embryo are
shown schematic
representation :

)

in the following

\POCYNACEAE—],

...Cotyledons and stem tip.

PLUMIEREAE 81

In 1. foetida, the terminal cell of the
2 celled proembryo divides vertically and
both the terminal cell. ca, and the®basal
cell, b, contribute to the development of
the embryo.  Thus the embryo deve-
lopment conforms to the Asterad type.
The m o gives rise the entire
hypocotyledonary region and plerome
initials of the root and thus keys out to
the Senecio variation.

In Catharanthus roseus and C. pusillus
the zvgote divides transversely and 2
superposed cells, ca and cb are formed
(Fig. 56). The terminal cell, ca, divides
vertically and the basal cell, ¢b, divides
transversely resulting in a 4-celled, T-
shaped proembryo (Fig. 57). The deri-
vatives of the cell ¢b, are termed as, m

and ci.
The wvertical wall in the cell ca is

slightly oblique and two dissimilar juxta-
posed cells are formed (Fig. 57). The
larger cell, a divides by another oblique
wall which is perpendicular to the first
wall and two cells are formed (Figs. 58-
60). The upper cell, e, is differentiated
as the epiphyseal initial. The larger cell,
a, and the smaller cell, b, divide by
transverse walls and two tiers of cells,
the upper, pc, and the lower, pc’, are
formed (Figs. 59, 60). The epiphyseal
initial undergoes further divisions and
gives rise to the cortical initials of the
stem (Figs. 61, 62). The cells of the
tier pc, after undergoing further trans-

cell to

o

/( [ l
Zygotc/ m ...Hypocetyledonary region and plerome initials of |
N / root. l

L 4 |

cb n . &

’ / f \

. . N/ { Root tip, root gap and dermatogen of reot. l
] \ 0 [ L I

» \n’ / ° ] s

® 2 \ . * l
4 ...Suspensor )

®
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verse and vertical
perictinal divisions

dermatogen laver and an inner Jayer ol

cells which afier undergoing a few more

divisions eive rise to the central cylinder

of the s(Cl{l and the two cotyledens (Figs.
62-65). The derivatives of the tier pc’
contribute to the formation of the hypo-
cotvledonary region.

In the meanwhile, in the cell m, a
transverse wall is laid down cutting off a
lenticular cell towards the apical side and
a watch glass shaped cell towards the
basal side (Figs. 59-61). In this division,
the wall is curved and both the ends are
attached to the transverse wall, originally
separating the cell ca from cb. These
form the initials of the hypophysis. In
the lower daughter cell of the cell m,
the first division is vertical and two juxta-
posed cells are formed (Figs. 60, 61).
Later on, the derivatives of the upper
daughter cell of the cell m, form the
initials of the root cortex and the deri-
vatives of the lower daughter cell form
the initials of the rootcap (Figs. 62-65).
The cell ¢ divides transversely and
forms an uniseriate suspensor of 4 or 5
cells.

The development of the mature organs
of the embryo in specific relation to the
proembryonic tetrad is represented below
in the schematic representation

/(‘ ...Epiphysis,
/.
S e
/
Zygotc/ pe’
\
9 m
//
g ch , ¢
¢ ‘ AN .
' N~
¢ < Nei

divisions  followed by

produce an outer

’ 5
From lhc above, it can See
the terminal cell, ca, of the 5 th
procmbryo alorie contributes {, the f
ation of embryo proper and the ‘m; Oty
and  hypophyseal  region age d)r

£ der
from the basal cell, c¢h. Ty, 5
features are characteristic of e ()n;l,,
type while the presence of ap Cpiph:.rf
initial is characteristic of the Trifot]:\:
variation. Thus the embryo dcvelopmu_
: : ;
in C. roseus and C. pusillus conform .
the Trifolium variation of Onagrad ... \
In Rauvolfia tetraphylla the firsi di\fj;;t
of the fertilised egg is transverse andl,
2-celled proembryo is formed (Fig, ¢
Both the cells, the basal cell, ¢b, apq t
terminal cell, ca, undergo one more t
verse division each resulting in the for,
ation of a 4-celled linear proembry
The cells are termed as/, //, m and ci (Fjg
67). Due to further vertical.divisions
the two tiers, / and /', quadrants a
formed in each of the tiers (Figs. 69-7]
The derivatives of the tier /, afw
undergoing further divisions contribut
to the formation of cotyledons and thes
of tier I’, to the upper part of hyp
cotyledonary region (Figs. 71-73). I
the meanwhile, the cell m also undergoe
further divisions and contribuies to
formation of lower part of the hyp
cotyledonary region.
The cell ¢i divides transverscly te o

L

-..Cotyledons and central cylinder of the stem,

...Hypocotyledonary region.

-..Hypophysis.

. 'SUSDCnSOr_
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n and n' (Figs. 68-70). These. after
undergoing each a iransverse division,
form 4 cells which arc tecrmed as /1, k, o
and p (Fig. 71).  Of these cells, /1 func.

. ' /1
//('(I \\
/’
Z_\'golc/
\ /IH ,
\"’< /" <i
Nei / k
N 0
NI
N
p

tions as hypophyseal cell and contributes
to the formation of root tip. The 3 cells,
k, o, and p, form a short suspensor.
From the above it can be concluded
that the pr8embryo is a linear tetrad and

a8 - 58

40 mm

-0

% 0
LY 0 ic "V.__

Figs. 46~65.: Various stages in the develop-
?:en‘t Of the embryo. Figs. 46-55. Voacanga
~0¢lida. Figs, 56-65, Catharanthus roseus.

EMBRYOLOGY OF APOCYNACEAE—I,

PLUMIEREAFE, 83

that the derivatives of ¢/ also contribute
to the formation ol embryo proper. The
embryo development in R, tetraphylla

conforms 1o the Chenopodiad type,

...Cotyledons.

L--tupocolylcdmmr region.
...Hypophysts.

ver r

|
{ Suspensor,
|

Polyembryony.—In one case of Rauvolfia
serpentina, however, two embryos were
seen developing. These embryos lie close

to one another (Fig. 74) and probably
the extra embryo is developed from one
of the synergids.

FIGS. 66-74., L igs, 6.6~-73. . R../un‘nlﬁa tetra-

phylla. Stages in the devclopmcnt of the emygryo.

Fig. 74, Rauvolfia serpentina, Polygnbryony.
e ]
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Seed coat.—The seed coat is vnrm's\.v
and consists of many layers " celis 1n
R. tStraphylla and V. focrida. Tn
foetida the maturce seed is irreguler n
outline and in the cells of the cutcr
epidermis brown contents arc scen ,‘;;
C. roseus and C. pusillus all the woh
layers of the integument, bu! for |
outer epidermis, are destroyed Cuiing .ne
development of the embryo and endo-
sperm. The outer epidermis aione deve-
lops into the seed coat.

Yy 7
f

DISCUSSION

The development of the anther wall
in the tribe Plumiereae of the sub-family
Plumieroideae, conforms to the Dicoty-
ledonous type (Davis 1966). The anther
tapetum in the family Apocynaceae
shows some variation. It is either parietal
or sporogenous in its origin. All the mem-
bers investigated in the tribe Plumiereae
(present study) show an anther tapetum,
which is parietal in origin as in the other
investigated members of the tribe like
Thevetia  nerifoliz, — Alstonia  scholaris
(Meyer, 1938), Cerlere odollam (Rau,
1640) and Loc/ine ‘fﬂurty and
and Chauhan, 1952

Meyer (193%) ripoited  o'multaneous
type of division o aother cells
arfd cytokinesis ! siic formation in
Alstonia sciosis c0d Duereiia nerifolia
and botii succossive and  simultaneous
types of divison of poilen mother cells in

Rauvolfia canesceiis, The present obser-
vations on  Kawiolfia ietraphylla (=R,
canescens) and R. serpentinag and su'Bsti-
tute by as well as other members investi-
gated show simultaneous cytokinesis as
In  Cerberq odollam (Ray,  1940). The
pollen grams are shed“at the 3 celled

stgqe. /
‘A tendgncy for the reduction of the

nucellus to a few cels

.
) pPrevy. . ’
family. als

According (o Meyer (ot
¥ 93
) ) i 24 y Al . )IV
R. canescens, the nucellar cpider,
on the sides merge with nal

. C ir}'~e 4
ary ussue. ! :

But the members 4'“{“".'.
in the tribe Plumiereac inc!n(,h,rl,,'(;“: ;
ohylla, show a well dcvcl(,ma ( "o
cpidermis  which s distinct o
infegumentary  tissue, A Simi

was made i Cerberg
(Guignard, 1917).

The archesporial cell develops d
into the megaspore mother (s ,J:
cutting off a parietal cell 4. iy, lh(; (
investigated members of th- (ribe fP
1940; Murty and Chauhan ,966).‘ N
chalazal megaspore of the 1. 14¢ dcw:..
into the Polygonum type of 2abryo ,G

Endosperm development i, of the +
clear type as in the other members of‘{
tribe Plumiereae. However, in Cathar;
thus roseus and C. pusillus de'\/(elopmem
chalazal endosperm haustorium is .
A similar report was made by Murty c
Chauhan (1966) in Lochnera pusilly,

Though a few developmental stages -
embryo were traced by Andersson (15
in Lochnera rosea and Vinca minor,
are not of any help in enabling one -
assign the embryo development 1 -
particular type. Murty and Chauhe
(1966) reported ‘Crucifer type’ (Onage
type of Johansen, 1950) of -mbryo Ae::
lopment in Lochnera pusi/iz: In the pr
sent study the developmer « f the embr!
has been followed insome il and fre?

T

f”)m
ar Ty,
and Amr

the results obtained in 3 generé”
Catharanthus, Voacanga @' Rauvolfir
it is interesting to notc  at thet¥
of embryo development d.. = in th

It conforms to the Trifoliui ,,_-,‘rjazior.l"‘
Onagrad type in C. roseus anu, C. pu:tl“‘{
Senecio variation of Asterad ;;\pe'lﬂ
foetida and Chenopodiad type
tetraphylla,
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]
As in Voacanga grandifiora (Peria- of the outer cpidermis contain brown

samy, 1963) the sced coat in Voacaipa
foetida is 1irregular in outline and the cells
D

contents.,
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