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ABSTRACT

['he present paper describes the epidermal structures of 20 generaand 27 species of the fn'rmly Apocy nd(}(rd(rn
Many kinds of trichomes have been observed in this family. More than five types of trichomes h}’).‘x.l, ),,ﬂ
recorded in Rawwolfia tetraphylla. Leaflets are generally hypostomatic except in Tabernaemontana divaricatd,
Plumeria rubra, Catharanthus roseus and Atslonia macrophylla where they are amphistomatic. : s
paracytic (rubiaceous) rarely anomocytic (ranunculaceous), though both types occur in 8 species. £ norl
malities like complete degeneration of guard cells and stomata with one guard cell or with three Iunequa
subsidiary cells also occur. Giant stoma occurs in many species. Domatia of variable shape and size occur
in Ichnocarpus fructescens, Strophanthus wightianus, Trachelospermum lucidum, Cerbera odollam and Vallaris sp.  Att-

empts have been made to classify different tribes and genera of this family on the basis of epidermal

characters.

Stomata arc mostly

INTRODUCTION

Recent studies on cuticles have brought to light their usefulness in the identification
and classification of taxa. Stace (1961, 1965), Pant (1965) and Ammap (1964) have
studied cuticles both extensively and intensively.

The family Apocynaceae has hardly been tackled previously for its cuticular cha-

Kapoor ¢/ al. (1969) and CHANDRA ef al. (1969), however, described the cuticles

racters.
In this paper important cuticular cha-

of this family though in a perfunctory manner.
racters of this family have been described; these appear to be of suflicient diagnostic value.

MATERIAL AND METHODS
Plants used in the present investigation were collected by the authors from the garden

of the Botany Department and also from the herbarium of the Department. Methods used
for obtaining cuticles are the same as suggested by Stace (1965). Terminology used here
is the same as suggested by van CorrtHEM (1970) and FrRYNs-CLAESSENS AND vAN COTTHEM

(1973).

DESCRIPTION
Important cuticular characters of some members of the family Apocynaccae are des-

cribed below:

EpmerMAL CELLS (Text-figs. 1-6 & 11).
Epidermal cells vary in shape and size from species (o species. They are pentagonal
to polygonal and in some specics ivregular inshape. "The cells ol the Tower and upper foliar

surface within the same specics or on the same leal may vary in shape (Table 1), In most
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of the species studied, the cells have straight walls while a few species show SLBUOUS wall;,
Marginal cellsare mostly elongated in the direction of the length of the leaf. 11.1 plants Jik,
Ichnocarpus frutescens, Cerbera odollam, Wrightia tinctoria and Holarrhena antidysenterica marging)
cells are comparatively smaller than the cells of other parts of the leaf (Text-fig. 11).

STOMATA o
Stomata are generally restricted to the lower foliar surface but in species like Tapey-
naemontana .rlz'wricat/a, Plum;ria rubra, Catharanthus roseus and Alstonia 172057‘010/%}’11‘1 §tomam occuy
on upper surface as well.  They are mostly paracytic, rar.el)' AROTIOCTHC (jhe);;_ﬁgj.ﬁl-ﬁ.) ‘
Both anomocytic and paracytic type of stomata occur 1n Alstonia macrophylla, Alstoniq

: , hevetia  peruviay
scholaris, Trachelospermum lucidum, Cerbera odollam, Carissa carandas, T P ‘e

- . : ; stomata ranges from 14 to
Holarrhena antidysenterica and Catharanthus roseus. I'requency of sto c g

) P } . T lant and the species but varies
132 /mm? ; size of stomata is constant for the individual p ey Rpwolfm sicdentin
from one species to another. Anisocytic stomata have been reported 1n ftautwo] ¢

and Catharanthus roseus (Text-fig. 1) by us (TrivEpr & UPADHYAY, 1976).

Tricuomes (Text-figs. 12-17)

Morphology of trichomes is very interesting. In this family various type of trichomes.
occur in single species (Trrvept & Urapuyay, 1973).  Trichomes occur more frequently
on the lower surface of the leafl in the intervenous regions than on the upper. In some
species trichomes are common to both the surfaces but in some species they are totally
absent from both surfaces. Different types of trichomes which occur in this family are
listed below:

1. Papillate (Text-fig. 12).

2. Simple unicellular (Text-figs. 13-14).
3. Uniseriate multicellular (Text-fig. 15).
4. Branched multicellular (Text-fig. 17).

o

Glandular with multicellular head (Text-fig. 16).

Trichomes bases are mostly hexagonal (Text-fig. 18), rarely they may be rounded
(Text-fig. 19). Glandular hairs also occur in this family.

ABNORMAL SToMATA (Text-figs. 7 and 9)

Rarely abnormal stomata with a single guard cell and a subsidiary cell occur in Alla-
manda cathartica, Plumeria rubra and Rawwolfia serpentina (Text-fig. 7). Stomata with three
unequal subsidiary cells have sometimes been observed in Allamanda cathartica and, Rauwolfia
serpentina (Text-fig. 9). Abnormally large stomata (giant stomata) occur frequently in
Alstonia macrophylla, Ichnocarpus frutescens, Tabernaemontana dwaricata, Trachelospermum lucidum,

Strophanthus wightianus, Rawwolfia serpentina, R. tetraphylla, Plumeria alba and Vocanga foetida
(Text-fig. 8).

Domatia (Text-fig. 10)

In some genera, cavities (domatia) also occur. Presence of cavities in this family is
regarded as an important feature. Domatia of variable shape and size occur in different
pecies. They appear to be characteristic for each taxon.

£z}

CUTICULAR STRIATIONS

2 " o refes ~ < ) . . 2
Cuticular striations occur rarely. Some genera, however, possess cuticular stria-

tions which may arise either from the guard cells or from the bases of trichomes. (Text-figs.

S0 Geophytology, T (1)
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Z.‘O\Dzzn Size Sto- e - Other features of
Name ol Plant Type ————— in matal Lower Upner L cuticle H_:%:Q:“
Lower Upper [+ index pper ower Upper abnormalitics
Alstonia macrophylla Wall. ex Dc. . Pa .. 76 4 19%13 42 Hexagonal straight Hexagonal Unicellular-some .
An. straight imes septate o Giant stomata cornmon
A. scholaris R. Br. .. .. Pa .. 110 —  10x7 90 Hexagonal Hexa
An. straight mﬁwmmw.ﬂa.i = wpe Epidermal cells highly
striated
Allamanda cathartica Linn. . Pa .. 48 —  20x10 42 Cells with irregular Cells wit : .
outline, straight QM_MHMbE irregular  Unicellular and . One guard cells and
wall wall finuous small three subsidiary cells
stoma common
illa G. Don. .. .. — .
Chonemorpha  macrophylla o Pa =l 13x 5 26 Mﬁ”nwmmwwwn and Hexagonal to _poly-  Unicellular on mar- in 5
gat. gonal and straight. ginal side of leaf
Aganosma caryophylla'a G. Don. « Pa o 24 —  30x7 13 Irregular cells Irregular wi . -
2 > r with Rare short unicel- - Striated gi t iz
straight wall straight wall lular nan%o: glant siomata
Ichnocarpus frutescens (L) R. Br. .. Pa ., 57 — 16.5x7 36 HMMWHMN_M._DQ Irregular striated Unicellular large Unicellular large Domatia present; strizated
striated cells cells stoma & giant stomarz
common
Tabernaemontana divaricata (L) R. Br.  An 32 +  23x7 33  Various type of cell Hexagonal with e . Giant stomata; sinuous
with sinuous wall sinuous wall wall
Trachelospermum lucidum (G. Don) Pa .. 45 17 X7 28  Hexagonal and Hexagonal and Unicellular and Scanty and small Domatia and giznt
K. Sch. An straight straight branched stomata common
Strophanthus wightianus Wall. o PA e 47 —  26X7 52  Irregular with sinu- Irregularand sinuous - .. Domatia and giant
ous wall stomata common
S. divaricata Wall. .. .. Pa .. 37 —  24x10 23 Irregular cells with Irregular cells with - 3% Domatia common
sinuous wall straight wall
S wallichir (8. dichotoma) A. Dc. o Pa e 31 —  18%x6 21  Irregular cells with Irregular cells with .. - —
sinuous wall sinuous wall
Cerbera odollam Gaertn. .. An 52 —  30Xx7 31 Irregular with Irregular and straight i o =
Pa .. straight wall
Rawwolfia serpentina Benthex Kurz Pa .. 14 —  18x7 12 Hexagonal and Hexagonal and Unicellular, long Small papillae like Giant mS.M.w noB.Bo,M
Anis straight straight septate and stoma with one m:p «
. ' £ branched cells and three subsi-
diary cells also common
R. tetraphylla L. X .. Pa .. 15 . 17x8 14 Hexagonal and Hexagonal and Unicellular, Small unicellular .. ~Giant stomata common
straight straight branched or
glandular
. ata closely packed
Carissa carandas L. . .. Pa .. 132 — 1710 90 Various type of cells Various type of cells  Various type of cells . Stomata yP
An. and straight and straight and straight
etia peruviana (Pers)) Schum. .. Pa .. 25 — 17X8 12 Irregular with Irregular with .. wf ’
An straight wall straight wall
hitia tinctomia R. Br. .. Pa .. 44 —  16X7 61 Irregular and Irregular and Unicellular long .- Unicellular small .. e
sinuous sinuous
Pa .. 34 —  20x12 28 Hexagonal with Hexagonal with Simple unicellular 3
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Table _I?.S:N.aﬁ&

Name of Plant No/ 2
No/mm?
Type _ i
Lower Upper ®
W. coccinea Sums. Pa 32 24x15
.. .. .. = o~y X =
Mascarenhasia istifoli i
it anguistifolia Britt. and Pa .. 28 — 23x10
Plumeria rubra L i
e iy m.rwm.%w_:::mnn (Sant. Pa .. 26 +  23x8
P.alba ..
alba L. .. . .. Pa .. 29 — 38x16
Holarrhena antidysenterica Wall ex De. Pa .. 30 — 209

An—Anomocytc;

Catharanthus roseus (1.) G. Don .. Pa 37 + 207
e 4
Anis.

Ieaumontia grandiflora Wall. .. Pa .. 67 — 13x8

Vallaris solanacea (V. h ]

Ly cea (V. heynei) (Rath) Pa .. 65 — 14x8
Voacanga [oetida Rolle .. i3 PB ix 39 — 18x10
32
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rﬁuva and wall of epidermal cells

Stomat P sl
R T -

Upper

Size Sto-
matal Lower
index
96 Heragonal and

sinuate

23 Sinuate cells

24 Penta-hexagongl
and straight
27
29

straight

35 Irregular sinuous

29  Hexagonal and
straight

w0
=2

Various type of
{with sinuous
walls

23  Hexigonal and
Lghtly sinuous

Pa—Paracytic;

Hexagonal cells
straight

Sinuate cells

Penta-hexagonal
straight

Hexagonal and
straight

Hexagonal and
slightly sinuate

Irregular sinuous

Hexagonal straight.

Various type of
cells with sinuous

walls

Hexagonal and
slightly sinuous
wall

[

Anis—Anisocytic;

—Absent;

Trichomes

-  ——

Lower

_—

Unicellular simple

Unicellular simple

Unicellular long

Unicellular long

Unicellular long

Unicellular long

-} Present.

Small papillae like

Small unicellular

Scanty small papillac
like

Others

featuzes  of
cuticle incluaing
abnormalities

Striations radiating
from stomata

One guard cell stomata
straitions from base of
trichome and radiating
from stomata

Giant stomata com-

mon

Striations throughout
the epidermal cells

Striations arising (rom

guard cells are com-
mon

Domatia common

Giant stomata com-
mon

—
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DISCUSSION

o -vice for
1 s -~ Thee ‘essed into s ice {
Floral characters. pollen grains and wood anatomy have been presse d = ssariion
. - - . ‘. . P _ ~ _ -A -~ Cl\'c <
classifying plants. Investigations of cuticular characters of taxa have rec

only recently.

AV )

These studies have brought interesting results and have gwcn‘sup.f{g;;nlﬁ
In the light of investigations made, it can now be assessed whether cp‘l‘t # 1;\.
morphology supports subdivision of Apocynaceae into different tribes as suggestc )
BENTHAM AND Hooker (1876,.
They divide the family Apoc

Iribe 1. Carissege

ta.xonom;'.

ynaceae as follows:
.. Carissa, Allamanda
Iribe 2. Plumerieae
Subtribe 1.
Subtribe I1.
Subtribe I11.

Rauwolfieae—Rauwolfia
Cerbereae—Cerbera, Thevetia
Euplumerieae—Plumeria, Catharanthus,
Alstonia, Holarrhena
Tabernaecmontaneac—7 abernaemontana
Voacanga

Subtribe 1V. A

Tribe 3. Echitideae
Subtribe 1.
Subtribe I,
Subtribe TI1.
Subtribe 1V,

Parsonsieae—Vallaris, Wrightia
Nerieae—Strophanthus

[chnocarpe ac—Ichnocarpus

Evechitideae — Beaumontia, — Chonemorpha,

Aganosma, T rachelospermum, Marscarenhasia
The tribes as delimited by Bentiiam ax

by distinct cuticular patterns. I
seen helow:

D Hooker on floral characters are characterised

lach tribe possesses its own distinctive characters as can be

Tribe 1. Carisseae—Epidermal cells are variable in shape, stomata are small and
closely packed. In this tribe both stomatal frequency  (132/mm?) and
stomatal index (90) are high.

Iribe 2. Plumericae (Text-figs. 1, 4-5)—Epidermal cells are generally variable in
shape with straight or rarely sinuous walls, stomatal frequency (29 mm?)
and stomatal index (23) are generally low.

Subtribe 1. Rauwolficae (Text-figs. 12, 16, 17)—Epidermal cells are hexagonal

with straight walls, stomatal frequency (14/mm?) and stomatal index (12)
botharelow. Trichomes are more frequentand arc of various type (Table 1)
Subtribe 1I. Cerbereae (Text-fig. 5)—Epidermal cells are irregular, generally two
types of stomata occur (Table 1). Trichomes are absent.
Subtribe ITI. Euplumerieac (Text-fig. 4
straight walls. Trichomesare lon gor

common in all the epidermal cells but
and in association with stoma.

)—Epidermal cells are variable with
short, unicellular ; cuticular striations are
occur frequently at the base of trichomes
This is a constant feature of this subtribe.

Subtribe IV. Tabernaemontaneae—Epidermal cells are variable with sinuous

walls, stomata are present on both the surfaces of leal and are almost cqually
distributed. Giant stomata are present.

33
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. . . . ata
Text-figs. 1—7:1. Paracytic and anisocytic stomata (Catharanthus roseus), 2. Anomocytic storm

(Tabernaemontana divaricata), 3 & 4. Straight and sin
and Alstonia macrophyila respectively, 3,
odollam, 6. Striated stoma and epidermal
cell and a subsidiary cel] (R. serpenting).

e bt anis
. uous epidermal walls of Strophanthus wiggc{;‘[]);lfﬂ
Slightly sinuate epidermal walls and stomata O,f ual
cells of Ichnocarpus Jrutescens, 7, Stoma with single g

Geaphytalogy, 7 (1



i ' 6 0j05mm

Text-figs. 8-19 : 8. Striated giant stoma and epidermal cell (Vocanga foetida), 9. Domatia of
Ichnocarpus frutescens, 10. Stomata with three subsidiary cells (R. serpentina), 11. Marginal cells of
Ichnocarpus frutescens, 12. Papillate trichome (R. tetraphylla), 13-14. Unicellular trichomes (Alstonia
macrophylla), 15. Uniseriate multicellular trichome (R. tetraphylla), 16. Glandular trichome
(R. tetraphylla), 17. Branched and septate trichome (R. tetraphylla), 18. Hexagonal trichome base
(Rawwolfia serpentina), 19. Rounded trichome base (R. serpentina). )

Geophytology, 7 (1) 35



Tribe 3 iti L pi i
ib¢ 3. Echitideae—Epidermal cells are irregular, mostly with sinuoy
rarelv ~a1 i r 1 ;
rarely with straight walls. Trichomes are generally absent als,
Subrri sonj i i |
u ).lnl])e I. Par sonieae—Epidermal cells are sinuate, trichomes are long, un;
1 - - N . . L . )
‘ 4 ar. Trichomesare absent in vallaris but characteristic domatia arc, re ol
Subtribe II. Nerieae (Text-fig. 3)—Epider I b highty 1
o ae (Text-fig. 3)—Epidermal cells are rregular with, high]y si
- ous  walls.  Trichomes are completely absent. )
Subtribe III. Ichn ' 1
& . oc ct-fi - re i 1
e arpeae (Text-figs. 6,7)-Epidermal cells areirregular, cuticulay
) S arc present on the epidermal cells. Domatia arc of common
occurrence.  Stri ‘ 1 ‘
S Striated stomata and giant stomata arc very frequent.
Subtribe IV. Euechiti 1 i
daebie . o }iutldeae—Epldermal cells always straight walled and are
. - _. richomes long, rarely short are characteristic of this subtribe.
ipidermal fe 5 of 27 i i
jrl\/(-griI;at'(a(l . }a‘tgr: of 27 species belonging to 20 genera of Apocynaccae have been
prw,/mr.; ’. } - has been observed from the above studies that the genera of the family
Cyanceae show consistency j 1 .
" .,g l.' tow consistency in broad epidermal characters. However, a range of varia-
Hon as discernable in different species of a genus
The investigated species of 1 .' i . ‘
i sstigated species of the family show medium-sized stomata, epidermal cells with
LIgLh, ostomatic frequenc i iseri 1 I i
( Bt iypostomatic frequency, unicellular or uniseriate hairs and paracytic or anomocytic
Ly pe stomat: wuticular chs 7 ' - .
ype of stomata. Cuticular characters of all the 27 species are summariscd in Table 1.
Leaves are hypostomatic in all the gencra studied except in Alstonia, Tabernaemontana,

o ) POLTRN. ) y . " .
Plumeria and Catharanthus where they are amphistomatic. In Alstonia, Trachelospermum,

Cerbera, Carissa, Thevetia, Holarrhena and Catharanthus both anomocytic and pracytic type of
stomata arc found but the latter type predominate.

Mercarrie anp CHALK (1950) describe five types of trichomes from this family. All
these have been shown to occur in Rawwolfia serpentina.  Glandular trichomes are absent
from all the genera studied by us but occur exceptionally in Rauwolfia tetraphylla.  Glan.
dular trichomes have been listed in 15 families by METcALFE AND CHALK. The occurrence
ol glandular trichomes in the family Apocynaceac is recorded for the first time.

Stomatal abnormalities like the presence of a single guard cell (Text-fig. 7), three
unequal subsidiary cells (Text-fig. 9) and giant stomata have been observed in many genera,
Domatia (cavities) also occur in some genera.  The occurrence of cuticular straitions in
a [ew specices is also an interesting feature and is of some diagnostic value.

[t has been noted during the course of this study that the minor epidermal characters
may slightly be affected by environmental conditions but the more permanent ones like
the structure and size ofepidermal cells, the size and structure of stoma and trichomes remain
unaflected and are constant. Cuticular characters, therefore, appear to be sufficiently resis-

tent to change; consequently thev are of diagnostic value.
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