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EPIDERMAL AND VENATION STUDIES IN APOCYNACEAE—II
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Epidermal characters and venation pattern of the leaves of nine species of Apocynaceae,

viz. Acokanthera oppositifolia (Lam.) Codd (A. venen

Alstonia scholaris

ata (G nnq)’ Allamanda cathartica Linn, (2 {-nlrivnm),

. Br., Carissa carandas Linn., Gerbera manghas Linn., Ervatamia coronaria Stapf (2

cultivars—single and double flower forms), Mascarenhasia variegata Britt. & Renole (M. elastica K.
Schum.), Thevetia peruviana (Pers.) Schum. and Wrightia coccinea Sims., have been described,

INTRODUCTION

Allamanda cathartica Linn. (Cultivar 1)

The significance of epidermal and venation
studies has: already been briefly discussed by the
present authors 1n the hrst paper of the series
(Chandra et al, in press). This communication
being second of the series deals with the same cha-
racters of nine more species, viz., Acokanthera oppo-
sitifolia (A. venenata), Allamanda cathartica, Als-
tomia scholaris, Carissa carandas, Cerbera manghas,
\Ervatamia coronaria, Mascarenhasia variegata (M.
elastica), Thevetia peruviana and Wrightia ¢occinea.

MATERIALS AND METHODS
Normal and mature fresh leaves were collected

method, as described earlier (Chandra ei al., loc.
cit), was followed.

OBSERVATIONS

Acokanthera oppositifolia (Lam.) Codd (4. venenata

G. Don)

Macrocharacters: Leaves opposite or suboppe-
site, simple, petiolate ; petioles stout, 0.2-0.8 cm long,
glabrous; lamina elliptic to oblong-elliptic, spinas-
cently acuminate, base mostly cuneate, occasion-
allv nearly rounded, 3.5-10.0cm x 1.8-4.5 cm, entire,
coriaceous, upper surface shining dark green, glabr-
ous, midrib impressed, lower surface pale green,
puncticuiate, midrib prominently raised, main
lateral nerves 14-20, nervation not very conspicuous.

Micro-characters : Epidermal cells usually penta-
or hexa-gonal, straight walled, lower thick walled.
Stomata confined to lower surface only, 31.7-35.3-
40.0x28.3-31.3-35.0 . , rubiaceous, cyclocytic stomata
also present, stomatal index 3-5.2-8. Trichomes
absent. Vein islets 7-9-10 per sq mm. Vein endings
12-12.5-14 per sq mm, Palisade ratio 511+,

Macro-characters: Leaves verticillate, mostly 4
or occasionally g at each node, simple, nearly sessile
or ShOftly peumate; pethles.stout, UP(() 0.5 <
long, hairy ; lamina oblanceolate or broadly eblan-
ceolate or oblong-oblanceolate, #bruptly narrowed
at the apex, shortly caudate, acuminate, base
~iman —ra E T W Qr e cth entire. undulate

cuncate, 5.5-13.5 ¢m X 1.0-5.§5 CIO, €nire, uncuiatc,

coriaceous, upper surface shining dark green, spar-
sely hairy on the midrib otherwise glabrous, lower
surface pale green, densely hairy on the midrib, less
so on the main lateral nerves, sparsely hairy on the
margin and puncticulate on the surface, midrib
prominently raised, main lateral nerves 18-24, nearly
parallel, joining an intramarginal one, nervation
inconspicuous.

Micro-characters: Epidermal cells usually tetra-
to hexa-gonal, lower almost straight or slightly
sinuous walled, upper straight walled and . highly
striated. Stomata confined to lower surface only,
25.0-26.026.7 x 16.7-17.320.0 ., rubiaceous, rarely
ranunculaceous, stomatal index 18-23.4-30. Trichomes
simple, unicellular, nonglandular, unbranched.
Vein islets 6-6.5-7.5 per sq mm. Vein endings 89.5-10
per sq mm. Palisade ratio 3-4.5-7.

A. cathartica Linn. (Cultivar 2)

Macro-tharacters: Leaves verticillate, mostly 3 or
occasionally 4 at each node, simple, petiolate ; peti-
oles stout, upto o.5 cm long, glabrous; lamina
eiliptic, oblong-elliptic or oblanceolate-elliptic, ab-
ruptly narrowed at the apex, shortly caudate, acu-
minate, base cuneate, slightly decurrent, 6.5-13.5 cm
x2.5-5.3 cm, entire, undulate, coriaceous, upper sur-
face shining dark green, glabrous, lower surface
paler, very sparsely hairy on the midrib only,
puncticulate, midrib prominently raised, main lateral
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nerves 18-22, nearly parallel, joining an ‘ntra-
marginal one, nervation inconspicuous.
Microcharacters: Epidermal cells usually penta-
or hexa-gonal, upper straight walled, lower almost
straight walled or walls slightly curved. Siomaia
conﬁned to lower surface only, 26.7-27.7-30.0x 16.5-
16.7-18. B rubiaceous, stomatal index 142025 T7i-
chomes simple, unicellular, nonglandular, un-
branched. Vein islets 3.8-49-6.2 per sq mm. Vein
endings 7.2-88.5 per sq mm. Palisade ratio 6-9.5-12.

Alstonia scholaris R. Br.
Macro~characters: Leaves verticillate, 3-8 at a

ﬂnf‘p C;m“Tﬂ ‘r\n"!l\]ﬂfn . L
nodae, sumpag, peuciate; penoscs stout, ©.5-1.2 T

long, glabrous; lamina obovate, -elliptic-oblong,

nblnqo‘.‘nnr‘pn]arp or n]r\‘nhl‘nn‘qfn obtuse or retuse,
ong lanceoia

base cuneate and falntly decurrent 6.0-20.0 cm x

. -SL' cm thlfP (‘{\I“lﬁ(‘ﬁn“Q unneyr CH!"‘FQ{‘P r]:n'k

I SA33, RN, RRARLCRNNS, LpPe reiiqle U&IRr

green, glabrous, lower surface rather pale and
covered with a whitish bloom, glabrous, midrib pro-
minently raised, main lateral nerves 5060, close,
nearly horizontal and parallel, joining an intramar-
ginal one, nervation inconspicuous (in A. macro-
phylla Wall. ex DC. nerves distant, reaching nearly
to the margin and then running almost parallel with
it).

Micro-characters: Epidermal tells usually penta-
or hexa-gonal, straight walled, upper striated, lower
highly striated. Stomata confined to lower surface
only, 20.021.0-23.4 x 13.4y, rubiaceous and ranun-
culaceous, some giant stomata (size 33.5 x 21.7u)
also observed, stomatal index §-7.5-12. Trichomes
absent. Vein islets 3-4-5 per sq mm, Vein endings
16-18-20 per sq mm. Palisade ratio 3-4-6.

natrinlac atnne

Carissa carandas Linn.

Macro-characters: Leaves opposxte, mmple, snomy
petiolate ; petioles upto o.3 cm long, glabrous;
lamina elliptic to elliptic-oblong, obtuse or retuse,
mucronulate or muticous, base rounded or subcor-
date or rarely cuneate, 2.5:9.3 cm x 2.0-5.5 cm,
entire, thinly coriaceous, upper surface shining dark
green, .glabrous, midrib 1mpressed and laterals and
teruancs ldmcd wh\«u uly, lower aulfa\.c glccu, P“""'
ticulate, midrib prommentlv raised, main lateral

Tanning NArVALINN ~ananismi A

nerves D—ZU, 1o0ping, nérvaton \.Ullot}l\,duug'

Micro-characters: Epidermal cells slightly sinu-

ate or almost straight walled. Stomaia restricted to

lower surface only,.16.7-19.7217 x 133163183,
rubiaceous, rarely, ranunculaceous, stomatal index
g-12.5-15. Trichomes absent, Vein islets 99.2-10.5

per sq mm, Vemn endings 1314517 per sq mm.
Palisade ratio 5-5.88.

Cerbera manghas Linn.

Macro<characters: Leaves alternate, simple, petio-
late ; petioles stout, 0.8-3.7 cm long, glabrous ; lamina
lanceolate, oblanceolate, oblong-elliptic or oblong-
obovate, abruptly narrowed at the apex, shortly
caudate, acute or acuminate, base cuneate, faintly
decurrent, 7:025-0 CmM.X 2 .5-6.2 cm, entire, undulate,
thinly coriaceous, black when dry, upper surface
shining bright green, glabrous, lower surface paler,
glabrous, midrib prominently raised, main lateral
nerves 15-40, nearly horizontal, archmg near the
margm joining an intramarginal one, nervation
consplcuous

Micro-characters: Epidermal cells sinuous walled,
upper striated. Stomata confined to lower surface
Uuly, 23. .0-27. "'J 33 X IO, /-1.7 "-20.’0,:. N ;anuncu}ace-
ous and rubiaceous, the former more common,
stomatal index 8-9.6-12. Trichomes absent. Vein
islets 1-1.8-3 per sq mm. Vein endings 13-16-18 per
sq mm. Palisade ratio 4-6-9.

Ervatamia corenaria Stapf (Cultivar 1—single flower
form)

Macrocharacters: Leaves opposite, mostly un-
equal in each pair, simple, subsessile or petiolate ;
petioles upto 1.3 cm long, glabrous ; lamina narrowly
elliptic, elliptic-oblong, oblanceolate or broadly so,
oblong-oblanceolate or rarely obovate, abruptly
narrowed at the apex, shortly caudate, obtuse or
somgwhat acute, base cuneate, decurrent, 2.5-17.0 cml
X 1.4-7.7 c¢m, entire, undulate, chartaceo-coriaceous,
green when dry, upper surface glossy dark green,
glabrous, lower surface pale green, glabrous, midrib
prominently raised, main lateral nerves also raised,
12-24, nearly parallel, archmg near the margm to
run almost parallel with it, nervation 1nc0nsp1cuous

Micro-characters: Epidermal cells usually penta-
or hexa-gonal, etralght walled. Stomata on lower
surface 30.03L7-33.3 x 200207217, On upper
surface rare, 30.1-31.7-33.4 x 23.0-234-27.1 p , rubia-
ceous, stomatal index (lower surface) r1-11.3-12.
Trichomes absent. Vein islels 12-14.516 per sq
mm. Vein endings 101216 per sq mm. Palisade
ratio §5-89.

E. coronaria Staan (("nlnvar a—double flower form)

Culti double er form)
Macro-characters:  Leavés opposite, simple, peti-

olate ; petioles 0.52.0 cm long, glabrous; lamina
elliptic to oblanceolate-elliptic, abruptly narrowed
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.at the apex, shortly caudate, obtuse or acute, base
cuneate, decurrent, 6.022.5 cm x 3.0-9.3 cm, entire,

[Vol. 11

g-106-12. Trichomes absent. Vein islets 8-9-g.3 per
sq mm, laterally elongated. Vein endings . 6-7-8

undulate; cnartaceo-conaccous upper surface shin-
ing dark green, glabrous, lower surface pale green,
glabrous, midrib prominently raised, main lateral

.
le. n
nerves also raised, 12-20, nearly para

Pal L‘I.U.Cl al Lllllls
near the margm to run almost parallel with it,
nervation inconspicuous.

M tcro-characters

Epzdermal cells lower shghtly

Qtomnta on ]nwer enrfarp 33- 3.3’]‘!.

or hexa-o'cmal

40.0 x 20.0-23.3.26. 71 upper surface rare, 33 3-37 7-
-25.7-28.

9-10.3-12. Trichomes absent. Vein 1slets 4-4. 5—5 .5
per sq mm. Vein endings 1011-13 per sq mm.
Pglisade ratio 4-5.68.

Mascarenhasia variegata Britt. & Renole (M. elastica

K. Schum.)

Macrocharacters: Leaves opposite, simple, petio-
late; petioles 0.3-0.8 cm long, neatly glabrous or
sparsely minutély pyberulus ; lamina oblong-elliptic
or oblanceolate-elliptic, abruptly natrowed at the
apex, shortly caudate, obtuse, base cuneate, 5.5-14.§
cmx1.6-6:5 cm, entire, thinly coriactous, upper
surface pale green, glabrous, lower surface paler,
glabrous, midrib prominently raised, main lateral
nerves 20-26, nearly parallel, arching near the ‘mar-
gin, nervation conspicuous.

Micro-characters : Epidermal cells slxghﬂy sinu-
ate. Stomata restricted to lower surfacé only,
20:023.023.4 x 16.7-19.020.0 u, rubiaceous, strintions
radiating from stomata present, stomatal index
12-16.721. Trichomes absent. Vein islets 4-6% per
5q mim. Vein oudwnsa 1131.2-15 per sq mim. Palisade

ratio 1-2-3.

Thevetia peraviana (Pers.) Schum.

Macro-characters : Leaves alternate, becoming
crowded towards the end of branches, simple, sub-
sessile or shortly petiolate; petioles up to 0.3 cm
long, glabrous; lamina linear or oblanceolate
linear, gradually narrowed towards the apex, obtuse
or somewhat acute, base cuneate, 6.5-19.5 cm xo0.5-
1.8 cm, entire, coriaceous, upper surface shining
dark green, glabrous, lower surface pale green,
glabrous, midrib prominently raised, nervation in-
LOi‘lSTjiCUOUa.

Micro-characters: Epidermal cells sinuous walled.
Stomata restricted to lower surface only, 21.7-25.7-
28.3 x '16.7-17.0-18.3 i, rubiaceous and ranuncila-
ceous, shrivelled stomrata comimen, stomatal index

per sq mm. Palisade ratio 68-10.

Wrightia coccinea Sims.

Macro-characters: Leaves opposite, simple, petio-
late; petioles minute to o.5 cm long, pubescent;
lamina elliptic, elliptic-lanceolate or oblong-elliptic,
-caudate, obtuse, base cuneate; 7.5-17.0 cm.x §.0-7.0'cm,
entire, chartaceous, dark brown when dry, upper

dlUIlg the mlﬂl'lD, lower surrace puDescent on the
veins, densely so on the m1dr1b and lateral nerves,

conspicuous.

Micro-characters:
ate, upper striated.
surface only, 21.7-24.0-26.7 x 16.7-17.0-20.0 y, Tubia-
ceous, stomatal index 20-21.623. Trichomes simple,
unicellular, nonglandular, unbranched. Vein islets
13-13.320 per sq mm. Vein endings 4045.3-52 per
sq mm. Palisade ratio 69-10.

Epidermal cells slightly sinu-

Stomata restricted to lower

DISCUSSION

The important data rcgarumg the present study
have been summarized in the Table.

During the present investigation it has been
marked that the epidermal cells when straight
walled are generally penta- or hexa-gonal a feature
which was noted also in case of the species included
in previous communication (Chandra et al. loc. ¢it.).

In the upper surface the epidermal cells are
straight walled in Acokanthera oppositifolia, Alla-
manda cathartica (cultivars 1 & 2), Alstonia scholaris
and Ervatamia coronaria (cultivars 1 & 2); slightly
sinuous walled in Carissa carandas, Mascarenhasia
variegata and Wrightia coccinea; and distinctly
sinuous walled in Cerbera manghas and Thevetia
peruviana.

In the lower surface the epldermal cells are
straight walled in Acokanthera oppositifolia, Als-
tonia scholaris and Ervatamia coronaria cultivar i
slightly sinuous or almost straight walled in Alla-
manda cathartica (cultivars 1 & 2), Carissa carandas,
Ervatamia corongria cultivar 2 (fig. 5), Mascaren-
hasia variegata (fig. 6) and Wrightia coccinea; and
distinctly sinuous walled in Cerbem manghas
(ﬁg 4,} and Thevetia yé‘Tii‘U'iaﬂa' \“5 Vi ).

The stomata are as a rule restricted to the lower
surface, the only exception being Ervatamia coro-
narig -(cultivars 1 & 2) in which they may occur
on the upper surface as well, though very sparsely
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attered. ne OTI1d are generaily ubtaceou
but in Alstonia scholaris (fig. 2), Thevetia peryviana,
and also rarely in Allamanda cathartica (cultivar
1) and Carissa carandas the ranunculaceous stomata

Figs. 1.7. Foliar epidermis (lower surface): 1. Acokanthera

oppositifolia. 2 & 3. Alstonia scholaris (striations not shown in fig. 2).

4. Cerbera manghas. 5. Ervatamia coronaria—cultivar 2. 6. Mascaren~
hasia variegata. 7. Thevetia peruviana.

have also been observed intermingled with normal
type. In Cerbera manghas (fig. 4), however, the
ranunculaceous stomata are more common. In
Acokanthera oppositifolia (fig. 1) cyclocytic stomata
are quite frequent. A remarkable feature of Theve-
tia peruviana, noted here, is common occurrence of
shrivelled stomata (fig. 7) on lower surface. Range
of variation in stomatal index is quite considerable
in Acokanthera oppositifolia, Allamanda cathartica
and Mascarenhasia variegata while Thevetia peru-
viana, Ervatamia coronaria, Wrightia coccinea and
Cerbera manghas show a little variation only.

The venation pattern of all the species has been
illustrated (figs.8-18), as it sometimes greatly helps
in identification. '_I'he laterally elongated vein
islets, the characteristic feature of Thevetia peru-
viana, have not been seen in any other species of
Apocynaceae so far studied by us. In Cerbera

O C C 41t d - J

in Ervatamia coronaria cultivar 1 and Wrightia
coccinea the vein islets are very small in size.
Similarly the number of vein endings per unit area
is naticenhly lavee in Wrichtia cocoinea
A0 MUV 1“&5\4 AkL VY IWSIUV"W ¥

The trichomes are absent in all the species but
Allamanda cathartica (cultivars 1 & 2) and Wrichtia

LLRGIRERGE Vel il (\LUlLIVals 2 (=3 810 I 4 M Shidd

coccinea, The trichomes are simple, unicellular,
nonglandular and unbranched (figs. 19 A-G).

Cuticular striations are mostly present in the
species studied here. Particular mention may be
made of Alstonia scholaris where the lower surface
is highly striated (fig. 3) obscuring epidermal cells
and stomata. The striations are in general either
radiating or/and parallel to stomata to form irregu-
lar pattern.

The three species of Wrightia so far studied by
us do not show from spesies to species any remark-

Ve lvrel e
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Figs. 8-18. Venation pattern: 8. Acokanthera oppositifolia. 9. Alla-
manda cathartica—cultivar 1. 10, 4. cathartica—cultivar 2. 11, Alsto-
nia scholaris. 12, Carissa carandas. 13. Cerbera manghas. 14. Ervatamia
coronaria—cultivar 1. 15. E. coronaria—cultivar 2. 16. Mascaren-
hasia variegata, 17. Thevetia peruviana. 18. Wrightia  coccinea.
Figs. 19(A-G). Trichomes : A. Allamanda cathartica—cultivar 1
(upper surface). B & C. A. cathartica—cultivar 1 (lower surface).
D & E. Wrightia coccinea (upper surface). F & G. W. coccinea
(lower surface),
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TABLE
Cuticular styuctures and Venation pattern of some Apocynaceae plants
Sl Stomata Epidermal cell-wall Venation Palisade
No. Name of species ratio

Type* Stomatal Index Average size in (u)

Vem is- Vein end- (average)
leisfsq  ingfsq

Lower Upper mm mm
Lower .Upper Lower Upper (average) (average)
1. Acokanthera oppositifolia Ru 3-5.2.8 — -35.3x31.3 — Straight Straight 9 12.5 7.1
(Lam.) Codd Cy (wall thick)
2. Allamanda cathartica Ru 18-234.30 — 26.0%x17.3 — Almost stra-
Linn. (cultivar 1) Ra ight or slight-
(rare) ly sinuous Straight 6.5 9.5 4.5
3. A. cathartica Linn. Ru 14.20-25 — 27.7x16.7 — Almost straight Straight 49 8.0 9.5
(cultivar 2)
4. Alstonia scholaris R.Br. %u 5-7.5-12 — 21.0x134 — Straight Straight 4 18 4
a
5. Carissa carandas Linn. Ru 9-12,5-15 — 19.7x16.3 — Slightly Slightly
Ra sinuous or al- sinuous or al-
(rare) most straight  moststraight 9.2 14.5 5.8
6. Cetbera manghas Linn. Ra 8-9.6-12 — 273x17.7 — Sinuous Sinuous 1.5 16 6
Ru
7. Ervatamia coronaria Ru  11-11.3-12 Rare 31.7x20.7 31.7x23.4 Straight Straight 14.5 12 8
Stapf (cultivar l-single
HOWCI mrm )
8. E. coronaria Stapf (cul- Ru 9-10.3-12 Rare 37.3%23.3 37.7x25.7 Slightly Straight 4.5 11 5.6
tivar 2-double ﬂower sinuous
form)
9. Mascarenhasia variegata Ru  12-16.7-21 —  23.0x19.0 —_ Slightly Slightly
Britt, & Renole sinuous sinuous 6 12 2
10.  Thevetia perwviana Ru 9-10.6-12 — 25.7%17.0 — Sinuotis Sinuous 9 7 8
(Pers.) Schum. Ra
11. Wrightia coccinea Sims, Ru  20-21.6-23 -— 24.0x17.0 — Slighily Slightiy
sinuous sinuous 13.3 45.3 9

*Ru = Rubiaceous, Ra = Ranunculaceous, Cy = Cyclocytic

able variation in stomatal index or size of normal
stomata on the lower surface but the number of

exhibit little overlapping. In Ervatamia coronaria
the §tomata in cultivar 2 (double flower form) are

vein endings per unit area can be used to distinguish
them. The two species of Alstonia studied here
while do not show any remarkable variation in the
stomatal size and number of vein endings per umit
area but do show enough variation, to distinguish

them, in stomatal index and number of vein islets

Ppr unit area,

il aQrxd

The study of the cultivars of Allamanda cathar-
tica and Ervatamia coronaria bring out some interests
ing features. In Allamanda cathartica the cultivar
1 and cultivar 2 vary little in the stomatal size, and
the minimum of stomatal index of cultivar 1 is
considerably overlapped by the maximum of that
of cultivar 2, the number of vein islets and that
of vein endings per unit area on the other hand

longer than those of cultivar 1 (single flower form)
and the number of vein islets per unit area show
considerable distinction ; stomatal index and number
of vein endings per unit area are nearly similar.
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