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EPIDERMAL AND VENATION STUDIES IN APOCYNACEAE—VI
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ABSTRAGT

The paper describes and evaluates the taxonomic value of the epidermal features and
venation pattern of the leaves of 11 species of Apocynaceae viz., Carissa carandas Linn., C.
congesta Wight, C. hirsuta Roth, C. inermis Vahl, C. opaca Stapf ex Parker, C. paucinervia A. DC
C. spinarum Linn., C. suavissima Bedd. exHookf Trachelospermum lucidum (D. Don) K. Schum.,

Vinca major Linn, and Willoughbeia edulis Roxb.

INTRODUCTION

The epidermal and venation studies car-
ried out in 45 taxa of Apocynaceae yielded
valuable data for use in taxonomy and
pharmacognosy (Chandra et al., 1969, 1972 ;
Kapoor et al.,, 1969 ; Sharma et al., 1970;
Mitra et al, 1978). The present investi-
gation mvolves 11 species of Apocynaceae,
viz., Carissa carandas Linn., C. congesta
nght C. hirsuta Roth, C. inermis Vahl,
U upaca DtaPI €X rarKcr, b. paucmeww
A. DC., C
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Bedd. ex Hook. f., Trachelospermum luci-
dum (D. Don) K. Schum., Vinca major
Linn. and Willoughbeia edulis Roxb. Caris-
sa carandas, though already investigated on
the basis of samples collected at Lucknow
and reported upon in a previous commu-
nication (Kapoor et al., 196g), has been in-
cluded here again as some differences were
observed in the material procured from
Bombay. Trachelospermum lucidum has
been studied on the basis of two specimens
each obtained from distant localities falling
in different phytogeographical zones and
data have been separately recorded. Carissa
tnermis and C. suavissima, though regarded
as conspecific, have, for the purpose of pre-
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sent study, been treated as distinct for the
reasons detailed under ‘discussion’.
MATERIALS AND METHODS

Leaves were collected from vouchered
herbarium specimens belonging to the fol-
lowing herbaria: Industrial Section (BSIS),
Botanical Survey of India, Calcutta ; Madras
Herbarium (MH), Botamcal Survey of In-
dia, Southern Clrclet, Coimbatore ; Blatter
Herbarium (BLAT), St. Xavier’s College,
Bombay and National Botanic Gardens,
Lucknow (LWG). These were softened by
soaking them in water for about 24 hou1s.
The same method was then followed as
described earlier (Chandra ez dl., 1969). The
voucher herbarium specimens used in the
present study have been cited against each.

OBSERVATIONS

The important data with regard to the
description and dimension of stomata and
epidermal cells, stomatal index, average
number of vein islets and vein endings per
sq. mm and average palisade ratio are pre-
sented in the table. The details of the exo-
morphic and endomorphic features are des-
cribed below.
Carissa carandas Linn. (Irani 1984, BLAT).

Exomorphic characters: Leaves 3.5-8.5%
2.5-5.5 cm, opposite, simple, subsessile or
shortly petiolate, broadly-elliptic to oblong-
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elliptic, obtuse or retuse, shortly mucronate,

walls slightly thick, abaxial (Fig. 2A) 15.0-

or walls Slightly arched abaxial
b

base rounded or subcordate, entire, rather
thinly coriaceous, dark green and shining
on adaxial surface, lighter green on abaxial,
gl*}brous on both the surfaces, mid-rib pro-
¥inently raised on abaxial surface, impres-
sed on adaxial, lateral veins 8-12 pairs, arch-
e(_l, 1OOPillg and anastomosing near the mar-
g, venation pattern distinct on both sur-
faces (Fig. 15), relatively more so on the
:;iaxial. Petioles up to 0.2 cm long, glab-
us,

__. 7 P

bzaomorpmc characters : Epidermal cells
on h oriefamne o i . . = e 1
on beth surfaces pentagonal, straight-walled
(Fio + A\

20.5-30.0 X 7.5-11.0-15.0 u , adaxial (Fig.
2B) 22.5-32.5-37.5 u % 17.5-22.0-25.0 u. Stoma-
ta contined to abaxial surface, 15.0-19.0-
25.0 4 X 12.5-13.0-20.0 u, rubiaceous, cyclo-
cytic or ranunculaceous, occasionally juxta-
posedly contiguous associated with each
other in middle region only, stomatal index
19.87-20.00-20.44. 'Irichomes up to 375u X!
10 u, uniseriate, thick-walled. Vein islets
9-12-16 per sq. mm. Vein endings 2-3-5 per
sq. mm. Palisade ratio 7.

C. hirsuta Roth (G. V. Subbarao 40590,
MH ; Pallithanum 340, BLAT).

\L 15. I.Ll}
10.0-20.0-30.0 4 X 10.0-11.5-15.0 u , adaxial

(Fig. 1B) 20.0-30.25-40.0 p X 15.0-19.88-30.0 p,
Irregular striations present, filled with gran-
ular substance, oil globules present, prismatic
crystals of calcium oxalate present. Stomata
confined to abaxial surface, 17.522.525.0
>.<12.5-17.5-2o.o p » mostly rubiaceous, occa-
Slonally cruciferous, occasionally superposed-
ly contiguous, stomatal index 12.4-1 3.71-14.5.
Trichomes absent. -Vein islets 8-r1-15 per
$q- mm. Vein endings 2-3-4 per sq. mm.
Palisade ratio 5-8-13.

C. congesta Wight (P. Divakar 1710, BLAT).

Exomorphic characters: leaves 3.57.2 %
2.0-3.5 Cm, opposite, simple, ovate, “some-
what elliptic-ovate, obovate, rhomboid or
suborbicular, minutely apiculate, obtuse or
subacute, base cuneate or subcuneate, entire,
thinly coriaceous, glabrous on both the sur-
faces, pellucid dotted on abaxial, at times
with minute hairs on margins near the base,
midrib and laterals impressed on adaxial sur-
face, slightly raised on abaxial, laterals
about 5 pairs, slightly arched and looping,
lower 2-3 pairs often arising quite close to
each other, venation pattern almost indis-
tinct (Fig. 16). Petioles 0.2-0.4 cm long, pub-
erulus or glabrescent.

Endomorphic characters: Epidermal cells
mostly straight-walled or walls slightly sinu-
ous, straight-walled ones tetra-hexa-gonal,

Exomorphic churacters: Leaves 3.5-8.5%
1.5-2.2 cm, opposite, simple, elliptic-oblong or
ellipticlanceolate, acute or acuminate, base
cuneate or subcuneate, entire, coriaceous,
softly hirsute on both surfaces, relatively
more so on adaxial surface and on midrib
abaxially, midrib impressed on adaxial sur-
face, slightly raised on abaxial, lateral veins
8-12 pairs, lower ones arched to meet the
rest, venation pattern more or less distinct
(Fig. 17). Petioles 0.4-0.5 cm long, densely
hairy.

Endomorphic characters: Epidermal cells

tetra-hexa-gonal e alla
o == (93 ) walls

slightly arched on both surfaces, abaxial
(Fig. 3A) 15.021.0-32.5 K X 10.0-13.022.5 p »
slightly thick-walled, adaxial (Fig, 3B) 17.5-
28.25-37.5 u X 10.0-17.0-25.0 4 , thick-walled,
faint striations running parallel to stomata,
Stomata present on both surfaces, abaxial
20.0-24.75-30.0p X 17.5-19.75-22.5 u , adaxial
20.026.25-32.5§ u X 15.5-19.88-25.0 x , rubia-
ceous, actinocytic or cyclocytic, elongated,
occasionally juxtaposedly contiguous along
the entire length or in the middle region
only, stomatal index on abaxial surface
10.00-11.13-12.79, on adaxial surface s5.00-
6.69-8.88. Trichomes (Fig. 13A) abundant,
abaxial 100.0-175.04 x10.0-17.5 4, adaxial
87.5-300.0 4 X 10.0-15.0 p , uniseriate, non
glandular, 1-5-celled, thick-walled, with
pointed tapering ends. Vein islets 26-35-42

cetratoaht wallad
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Figs. 1.12. Foliar epidermis (A-abaxial ; B-adaxial) : 1. Carissa carandas Linn. (striations shown only
in a cell on adaxial surface). 2. C. congesta Wight. 3. C. hirsuta Roth (striations shown in a few
cells only). 4. C. inermis Vahl (striations not shown). 5. C. opaca Stapf ex Parker (striations shown
only in a few cells). 6. C. paucinervia A. DC.. 7. C. spinarum Linn.. 8. C. suavissima Bedd. ex Hook. f.
(abax.). 9. Trachelospermum lucidum (D. Don) K. Schum.—Assam specimen (abax.). 10. T. lucidum
(D. Don) K. Schum.-Kumaon specimen (abax.). 11. Vinca major Linn.. 12. Willoughbeia edulis
Roxb. (abax.). Fig. 13. Trichomes : A. Carissa hirsuta Roth ; B. C. paucinervia A. DC. ; G. & D.
T'rachelospermum lucidum (D. Don) K. Schum. (C-Assam specimen. D-Kumaon specimen). Fig. 14,
Crystals: A, Prismatic B. Rosette.
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per sq. mm. Vein endings 19-25-34 per sq.

mm. Palisade ratio 4.

C. inermis Vahl (B. D. Sharma 40356,
MH; A. N. Henry 1367, BLAT).
Exomorphic characters: Leaves, §.0-10.0

X3.0-c.0 ellintic
5-5.0

CLispreas

opposite, simple
rr ’ { ]

elliptic-lanceolate, acute or acuminate, base
acute, entire, coriaceous, darker on adaxial
surface, lighter on abaxial, glabrous on both
surfaces, midrib and ve'ns raised on abaxial

cm
wiiky
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arched, turnin joi t
higher one, venation pattern more distinct
on the ahaxial surface (Fig. 18). Petioles
0.3-0.5 cm long, glabrous.

Endomorphic characters: Epidermal cells
penta- or hexa-gonal, oil globules present
abundantly, abaxial (Fig. 4A) 15.020.75
250 p X7.5-12.5-17.5 u, slightly sinuous-wal-
led, walls slightly thick, adaxial (Fig. 4B)

28 0-20.0-1" r .. X = " etraioht
I-TEFOS B N 1Lyl 55-25.0 uo, SUIAlgLR-

walled or walls slightly arched, walls thick,
thickenings prominent at corner of each
cells, striations present. Stomata restricted
to abaxial 12.5-18.0-25.0 u X 12.5-
[ -
ferous, cccasionally juxtaposedly contiguous,
stomatal index 12.05-14.05-14.94. Vein islets
13-15-16 per sq. mm. Vein endings 17-25-36
per sq. mm. Palisade ratio 3-4-s.
C. opaca Stapf ex Parker (P. V. Bole 45,

BLAT).

Exomorphic characters. ILeaves 1.5-5.0x
0.5-2.0 cm (rarely 2.5 cm), opposite, simple,
elliptic or broadly ovateelliptic to elliptic-
oblong. apiculate or abruptly acute, base
rounded or slightly cuneate, entire, thinly
coriaceous, bright green adaxially, paler
abaxially, sparsely villo-pubescent on adaxi-
al surface, villo-pube:cent on abaxial, mid-

. .
r]b sluﬂ-\fln ralecad An ahavial enrfare vena-
- ity Iaistlu Uil dOdAlal sulialr, vIiid

tion pattern inconspicuous (Fig. 19). Peti-
oles up to 0.2 cm long, hairy.
Endomorphic characters: Epidermal cells
mostly pentagonal, thick-walled, abaxial
(Fig. 5A) 17.525.0-32.5 p X 7.5-15.0-22.5 u
with straight or slightly arched walls, stria-
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tions running parallel to stomata, adaxial
(Fig. sB) 20.029.5-37.5 u % 12.5-19.0-25.0 u ,
straight-walled, cells filled with dark reddish
brown contents. Stomata confined to abaxi-

al surface, 15.0-23.5-25.0p X 10.0-14.25-20.0p
rubiaceous or cyclocytic, occasionally juxta-

posedly contiguous along the entire length
or only just touching, stomatal index 15.06-
16.23-16.98. Trichomes present on both the
surfaces, 13].5-350.0 p X7.5-20.0 p , uniseri-

-¥a a =Ja E
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apering ends, surround-
ed by 6-8-celled hair bases. Vein islets 10-
12-16 per sq. mm. Vein endings 2-46 per
sq. mm. Palisade, ratio 7-g-12.

C. pavcirervia A. DC. (Subbarao 40205,

Exomorphic characters: Leaves up to
40x1.3 cm, opposite, simple, elliptic-ovate
to elliptic-lanceolate, acuminate, base acute,
entire, thinly coriaceous axi
puberulng onlv in t
lower half region, otherwise glabrous, glab-
rous on abaxial, midrib and laterals both
more or less conspicuous in dried speci-
ly raised, lateral veins 2-3 pairs, oblique,
ascending acutely from near the base to
run through a larger part of lamina, vena-
tion pattern indistinct (Fig. 20). Petioles,
0.2-0.4 cm long, glabrous.

Endomorphic characters: Epidermal cells
on abaxial surface (Fig. 6A), tetra-hexa-
gonal, 17.5-27.75-42.5 p X 10.0-14.7522.5 .
straight-walled or walls slightly arched, walls
thick. rosette crystals of calcium oxalate ab-
undantly present (Fig. 14B), on adaxial sur-
face (Fig. 6B) tetra-penta-gonal, 22.5-32.5-
450 p X 15.0-22.5-30.0 o straight-walled or
walls slightly arched. Stomata confined to ab-

QV;DI Q‘]’PFQ!‘P NN F_ﬁ‘ Fa Y, YaWaY N

aaids suliall, aa-a'au.u-ou,uf'i, X1 T-23

5.0-1'7.3*4'4.5#,
rubiaceous, cyclocytic or actinocytic. occa-
sional giant stomata (35 p x23u ) with wide
aperture, stomatal index 17.30-19.00-19.13.
Trichomes (Fig. 13B) 100250 4 x 1020

uniseriate, 2-3-celled, thick-walled, non
glandular, base rounded, surrounded by
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69 cells. Vein islets 22-23-24 per sq, mm, C. spinarum Lin Chandrabos
Vein endings 3-4-5 per sq. mm. Palisade MH).
ratio 6. Exomorphic characters: Leaves 1.0-4.5x

Figs. 15-26. Venation pattern: 15. Carissa carandas Linn. 16. C. congesta Wight. 17. C. hirsuta Roth.

18. C. inermis Vahl. . 19. C. opaca Stapf ex Parker. 20. C. paucinervia A. DC.. 21. C. spinarum Linn, .

22. C. suavissima Bedd. ex Hook. f. . 23. Trachelospermum lucidum (D. Don) Schum.-Assam specimen .

24. Trachelospermum lucidum (D. Don) Schum.-Iflulmaon sgecimen. 25. Vinca major Linn.. 26. Willoughbeia
edulis Roxb.
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1.02.5 cm, opposite, simple, broad-ovate,
elliptic or suborbicular, apiculate, base
slightly acute or rounded, entire, thinly
coriaceous, glabrous on both surfaces, adaxi-
al shining, abaxial pellucid-dotted, midrib
raised abaxially, impressed adaxially, lateral
vems. 6-5 pairs, slightly looping near the
Mmargins, venation pattern prominent
both surfaces as veins and veinlets raised
(Fig. 21). Petioles 0.4-0.6 cm long, glabrous
or with few scattered minute hairs.

on
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mostly or cruciferous, occasionally juxtapos-
ed but just only touching, stomatal index
16.22-16.67-17.28. Vein islets 11-14-18 per
sq. mm. Vein endings 18-20-24 per sq. mm:.
Palisade ratio 6.

Trachelospermum Iucidum

Schum. Syn. T fragrans Hook. f. (Prain
L0 MCIQC. € T Kahonr SIK maraR
100U, DPOLIO, J. L4 XUPUUT DELuayx JULRjHUy
LWG).

Exomorphic characters: Leaves §5.0-14.0
x 1.3-4.5 cm, opposite, simple, elliptic, ellip-

Endomorphic characiers: Epidermal cells
MOS§tLy Ctra-hexa-go , ' -V Ca
wa.lls slightly arched, thick-walled, abaxial
(Fig. 7A) 17.5-25.5-37.5 p X 10.0-15.0-20.0 p
adaxial (Fig. 7B) 25.0-38.75-50.0 y x 15.0-
27.25-37.5 p prismatic crystals of calcium
oxalate present, Stomata confined to abaxi-
al surface, 15.020.25-25 0y X 10.0-16.25-20.0 1,
rubiaceous, cyclocytic or ranunculaceous,
occasionally juxtaposedly contiguous, sto-
matal index 17.74-18.45-20.0. Vein islets 35-
36-37 per sq. mm.
per sq. mm, Palisade ratio 4-5-6.

C. suvavissima Bedd. ex Hook. f. (Almeida
657, BLAT).

C Va O

X alem andlnos s:= 0 .
vV Clil1 cuulusa 17'10‘19

ticoblong or elliptic-lanceolate, more or

dAdai€ w dACUlC O A
acute, margin entire, thickened, at times
revolute. glabrous end shining on adaxial
surface, pale and nearly glabrous on abaxi-
al except with scattered hairs on veins and
margins, veins raised on abaxial surface
(Fig. 23), lateral veins 1o-15 pairs, nearly
straight or slightly arched, somewhat loop-
ing near the margin. Petioles 0.4-1.3 cm

long, puberulus.
Endomorphic characters: (Assam, Prain
AA’]A aden oo

1886, BSIS} : Epidermal ceus tetra-penta-
gonal, straight-walled, or walls slightly arch-
ed (Fig. 9) 15.0-21.25-30.0 4 X 10.0-13.75-22.5

DDTUSC 4

Exomorphic characters: Leaves 4.0-13.5 X
3.5-5.0 cm, opposite, simple, broad-ovate to
elliptic-ovate, acute or acuminate, base usu-
ally rounded, entire, coriaceous, darker on
adaxial surface lighter on abaxial, glabrous
on both surfaces, midrib and lateral veins
raised on abaxial surface, impressed on
adaxial, main lateral veins 6-8 pairs, ascend-
ing, venation pattern conspicuous on abaxial
surface (Fig. 22). Petioles 0.3-0.5 cm long,
glabrous.

Endomorphic characters: Epidermal cells
penta- or oil g‘rﬂ'nﬂpg PY‘PSP.D_t.

AR/ RIS 2000

hexa-oonal
but sparsely, a%axial (Fig. 8) 10.0-18.25-
300 X§5.0-11.75-15.0 p , slightly sinuous-
walled, slightly thick-walled, adaxial 10.0-
2325-37.5p %x7.5-16.7525.0 u, straight-wal-
led or walls slightly arched, walls thick but
no prominent thickenings at the corners.
Stomata confined to abaxial surface, 15.0-

18.022.5 u X 10.0-13.0-17.5 u , rubiaceous
10

cell walls relatively more thickened, adaxial
15.0-18.25-25.0 u X 7.5-13.75-20.0 &1 , prismatic
crystals not observed. Stomata restricted to
abaxial surface, 12.5-18.25:25.0 p x7%.5-10.0-
150 u rubiaceous, stomatal index 18.75-
19.75-20.87.  Trichomes (Fig. 13C) 137.5-
225.0 p X 12.5-20.0 y , uniseriate, non-glandu-
lar, usually 2-3-celled, thick-walled. Vein
islets 8-10-14 per sq. mm. Vein endings 3-5-8
per sq. mm. Palisade ratio 3-4-6.
Endomorphic  characters:  (Kumaon,
Kapoor SLK 70138, LWG): Epidermal cells

on ahaxial surface (Fig, 10)

auiaalal SULLALL R

20.

34.0-50.0
X 10.0-17.25-30.0 p, walls arched or si)ightlv'
sinuous, adaxial mostly pentagonal, 20.0-
27.0-37.5 p X 12.5-19.25-30.0 u , straight-wal-
led or walls slightly arched, thick-walled, oil
globules present rarely, prismatic crystals pre-
sent (Fig. 14A). Stomata confined to abaxial
surface, 15.0-20.0-2§.0u X 7.§-11.5-17.5 , rubi-
aceous, occasionally juxtaposedly contiguous
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throughout the length, stomatal index 24.72-
25.00-26.65. Trichomes (Fig. 13D) 200-250 u
X 17.5-20.0 i uniseriate, non-glandular, usu-
ally 2-3-celled, thick-walled, pitted, with
pointed tapering ends. Vein islets 12-15-17
per sq. mm (Fig 24). Vein endings 7-10-11
per sq. mm. Palisade ratio 5-0-

Vinca major Linn, (D. B. Deb 31022,

S. L. Kapoor SLK 70195, LWG).
Exomorphic characters: Leaves 2.5-6.5 x

MH ;

AVa A o

20-4 5 cm, oppos1tc, simple, broad-ovate or

ly coriaceous, hairy on adaxial surface on
midrib and occasionally with few scattered
hairs on some of the laterals, otherwise glab-
rous, completely glabrous on abaxial sur-
face, midrib conspicuously raised on both
surfaces except towards the apex, lateral
veins 5-6 pairs, faintly raised on adaxial
surface, almost inconspicuous on abaxial,
straight or slightly arched, venation pattern
inconspicuous (Fig. 25). Petioles 0.6-1.0 cm
long, glabrous, channelled.

Endomorphic characters: Epidermal cells
filled with oil globules, abaxial (Fig. 11A)
25.0-50.25-87.5 p X 15.023.25-37.5 p, straight-
walled or walls slightly arched, adaxial (Fig.

' - X '
sinuous-walled. Stomata confined to abaxi-
al surface, 17.5-30.0-37.5 p X 15.0-19.5-25.0
rubiaceous, mostly elongated with wide aper-
ture. stomatal index 16.66-18.58-20.83. Vein
islets 2-4-6 per sq. mm. Vein endings 1-3-4
per sq. mm. Palisade ratio 4-5-6.
Willoughbeia edulis Roxb. (G. Watt 1895,

BSIS).

Exomorphic characters: Leaves 7.5-15.5
x 3.5-9.0 cm, simple, oblong, ovate-oblong or
obovate-oblong, abruptly shortly caudate or
obtusely acuminate, base cuneate or round-
ed, margin thickened, entire, slightly un-
dulate, coriaceous or thinly so, dark on ad-

cariefana N vadlisl Lsemveres
aAlal ‘duliacy, ivuuwil iuwll

glabrous on both surfaces, midrib stout,
raised on abaxial surface, deeply channelled
on adaxial, latera] vgins about jo-12 pairs,

Ol aovaXiai,

[Vol. 21

nearly straight, arching near the margin,
prominent with many intermediate ones,
venation pattern conspicuous (Fig. 26). Peti-
oles 0.5-1.5 cm long, glabrous.
Endomorphic characters: Epidermal cells

on both surfaces sinuous-walled or slightly
(Fig. 12) 12.5-18.525.0 u’ x5.0-
9.5-12.5 p adaxial 25.0-31.5-37.5 p X 12.5-
20.25-25.0y  Stomata restricted to abaxial
surface, 15.0-19.0-25.0 yg X 10.0-13.0-17.5
mostly rubiaceous or cyclocytlc occasmnal-

o nkﬂ":n" - s
50, dpaXidi

0.5-12.8
J

Vein islets 11-1 521 per sq. mm, Vein end-
ings 8-11-12 per sq. mm. Palisade ratio
345

DISCUSSION

In the taxa studied here (Table 1) the
walls of adaxial epidermal cells are straight
or slightly arched in Carissa carandas, C.
hirsuta, C. inermis, C. paucinervia, C. spi-
narum, C. suavissima and Trachelosperm-
um lucidum ; straight or slightly sinuous
in Carissa congesta; just straight in C.
opaca; and sinuous in Vinca major and
Willoughbeia edulis (in latter at times

cells are noticeably large (63.75u %4225 u)
in Vinca major and noticeably small
(18.25 u x13.95, ) in Trachelospermum
lucidum (Assam specimen). Among the
Carissa spp. adaxial epidermal cells are larg-
est in C. spinarum (38.75 u x27.25 u ) and
smallest in C. suavissima (23.25 u X 1675 ) ;
in other species of Carissa the average varies
from 28.25-32.50 p x17.022.5, ). The ab-
axial epidermal cells are straight-walled or
with walls slightly arched in Carissa caran-
das. C. hirsuta, C. opaca, C. paucinervia, C,
spinarum, Trachelospermum lucidum (As-
sam specimen) and Vinca major. They are
straight- or slightly sinuous-walled in Caris-
sa congesta ; slightly sinuous-walled in C.
inermis, C. suavissima and Trachelosperm-
um lucidum (Kumaon specimen), in latter
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the
. , ab-
axial epidermal cells are largest in Vinca
major (5025 pu x23.25 p ) and smallest in
Willoughbeia edulis (18.5 u X 9.5 p ). Among
Carissa spp., the largest (in area) are in C.
baucinervia (2775 p x 1475 p ), closely fol-
l?wed by C. spinarum (255 u X150 p) and
C. Opaca (250 x150 p ); in rest of the
arissa spp., the size varies from 18.2521.0u
. o

Y TY N v o~ T PP |
~31L.Gi3.0 u in generat,
al

species, adaxial

5

mum lucidum it is vice versa.

Stomata as a rule are present only on the
abaxial surface and are of rubiaceous type,
though other type of stomata may also be
seen interspersed with the rubiaceous ones.
Carissa  hirsuta possesses stomata on the
adaxial surface also, though they are rela-
tively sparse with stomatal index 5.00-6.69-
8.88 in comparison to 10.33-11.1312.79 of
the abaxial surface. Occasionally crucifer-
Ous stomata may be seen in Carissa caran-
das, C. inermis and C. suavissima ; cyclo-
cytic in C. congesta, C. hirsuta, C. inermis,
C. opaca, C. paucinervia, C. spinarum and
Willoughbeia edulis; ranunculaceous in
Carissa congesta and C. spinarum and ac-
LT, .
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T 1 ire longest in Vinca major
(30 u). Among the Carissa spp., they are
longest in C. paucinervia (26.0 u ), followed
by C. hirsuta (24.75 ), C. opaca (23.5u), C.
carandas (22.5 p ), C. spinarum (2025 p )
and C. congesta (19.0 ) ; they are of equal
length in C. inermis and C. suavissima
(18 ). The widest stomata are observed in
hirsuta (1975 u) and Vinca major
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e stomata are

p ), followed by Carissa carandas and

Il

—~~
%
N

g

r
-~

men 10.0 p ; Kumaon specimen 11.5 4 ). In
Carissa hirsuta the stomata of the adaxial
surface are slightly larger (26.25p X 19.88!,,)
than of the abaxial surface (2475 p X

VENATION STUDIES IN APOCYNACEAE-VI
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index is of the

1975 4 )- The stomatal
highest order in Trachelospermum lucidum
(Kumaon specimen) and distinctly lowest in
Carissa hirsuta. Among the Carissa spp.
the stomatal index is of the highest order
in C. congesta (19.87-20.00-20.44), closely fol-
lowed by C. paucinervia and C. spinarum
and then C. sugvissima and C. opaca.

The venation patterns of the different

£ nlvn nm idans ~f +ha oenaral nartern and
U, 51 C dil 1uta Ul LUiL guiivial ALLLi1: Geaive
relative thickness of veins and veinlets. The

in Carissa spinarum (36) and C. hirsuia (35),
and lowest in Vinca major (4); in other
Carissa spp. the average figure is quite high
in C. paucinervia (23), followed by C. iner-
mis and C. suavissima (15 and 14 respective-
ly). The number of vein endings per sq.
mm are of a very high order in Carissa har-

suta and C. wnermis (11‘1 both 25) and of a
very low order in Trachelospermum luci-
dum—Assam specimen (5), Carissa opaca,
C. paucinervia, (in both 4), C. carandas, C.
congesta and Vinca major (in all 3); Caris-
sa suavissima (20) and C. spinarum (18) are
towards the high side whereas Trachelos-
permum lucidum (Kumaon specimen) and
Willoughbeia edulis with average figures of

11 respectively form the middle

in several species. In Carissa hirsuta, C. in-
ermis, Trachelospermum lucidum (Assam
specimen) and Willoughbeia edulis it is 4 ;
in Carissa spinarum and Vinca major it is
5; in C. paucinervia, C. suavissima and
Trachelospermum lucidum (Kumaon speci-

men) it is 6. In Carissa congesta, it is 4, C.
e Q nmed s Liil e L £ S
carariuu o ailu u1c IIISIICBL lls IC 0L 9 18
recorded in C. opaca

found to vary in dimension but they are
always uniseriate, non-glandular, thick-
walled and 1- to several-celled,

The presence of prismatic crystals- of cal-
cium oxalate distinguishes Carissa carandas,



Table 1: Epidermal features, venation pattern and palisade ratio

STOMATA EPIDERMAL CELL VENATION ggﬁ{i
Type* Size in p Stomatal Index Cell Wall Cellsize in Yein Vgin RATIO
(average) n (average) islets endings (average)
NAME OF SPECIES persq. persq.

Abaxial Adaxial Abaxial Adaxial Abaxial Adaxial Abaxial Adaxial mm  mm
(average) (average)

m N 2) 14\ 15) 6) (7 (8) (9) (10) (an (12) (13) (14)
\=7 \=J \“) \*; \5) \vJ \"J \~7 \~7 =¥y \==7 == ATET NS
1. Carissa carandas Linn. Ru 22.5 Absent 12.40- Absent Straight Straight 20.0 30.25 11 3 8
Cr X 13.71- or Slightly  or Slightly X x
17.5 14.50 arched arched 11.5 19.88
2. Carissa congesta Wight Ru 19.0 Absent 19.87- Absent Straight Straight 20.50  32.50 12 3 7
Cy X 20.00~ or Slightly  or Slightly X X
Ra 13.0 2044 [ sinuous sinuous 11.00  22.00
3. Carissa hirsuta Roth Ru 24.75 26.25 10.33~ 5.00~ Straight Straight 21.00 28.25 35 25 4
Cy X X 11.13- 6.69- or Slightly or Shightly X X
Ac 19.75 19.88 12.79 8.88  arched arched 13.00 17.00
4. Carissa inermis Vahl Ru 18.0 Absent 12.05~ Absent Slightly Straight 20.75 250 15 25 4
Cy X 14.05- sinuous or Slightly X X
Cr 14.00 14.94 arched 12.50 21.25
5. Carissa opaca Stapf ex Ru 23.5 Absent 15.06- Absent  Straight Straight 25.00 29.5 12 4 9
Parker Cy X 16.23- or Slightly X X
14.25 16.98 arched 15.00 19.0
6. Carissa paucinervia A. DC. Ru 26.0 Absent 17.30—~ Absent Straight Straight 27.75 32.5 23 4 6
Cy X 19.00- or Slightly  or Slightly X X
Ac 17.5 19.13 arched arched 1475 225

ol
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O] (6] ® ) &) 6 )] ® )] ae an 12 as a9
7. Carissa spinarum Linn. Ru 20.25  Abgent 17.74— Absent Straight Straight 25.50 38.75 36 18 5
Cy X 18.45- or Slightly  or Slightly X X
Ra 16.25 20.00 arched arched 15.00 27.25
8. Carissa suavissima Bedd. Ru 18.0 Absent 16.22- Absent Slightly Straight 18.25  23.25 14 20 6
ex Hook. f. Cr X 16.67- sinuous or Slightly X X
13.0 17.28 arched 1175 1675
9. Trachelospermum lucidym Ru 18.25  Absent 18.75~ Absent  Straight Straight 21.25 18.25 10 5 4
(D. Don) Schum. (Assam) X 19.75- or Slightly  or Slightly X X
10.0 20.87 arched arched 13.75 13.75
10. Trachelospermum lucidum Ru 20.0 Absent 24.72~ Absent  Arched Straight 34.0 27.0 15 10 6
(D. Don) Schum. (Kumaon) X 25.00- or Slightly  or Slightly X X
11.5 26.65 sinuous arched 17.25 19.25
11. Vinca major Linn. Ru 30.0 Absent 16.66— Absent Straight Sinuous 50.25 63.75 4 3 5
X 18.58— or Slightly X X
19.5 20.83 arched 23.25 42.25
12. Willoughbeia edulis Roxb. Ru 19.0 Absent 18.45- Atsent Sinuous Sinuous 18.5 31.5 15 11 4
Cy X 0.00— or Slightly  or Slightly X X
13.0 20.83 sinuous sinuous 9.5 20.25

*Ru, Rubiaceous ; ﬁa, Rarunculacecus ; Cr, Cruciferous ; Ac, Actinacytic ; Gy, Cyclocytic.
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C. chlnnrum and Trachel

v aas A (42 tr

(Kumaon specunen) from the rest; rosette
crystals of calcium oxalate are found in
Carissa paucinervia.

As already stated the present study in-
cludes Trachelospermum lucidum obtained

r‘ "I#prpw t
CAAlINvAVILL

and Kumaon. Although both the specimens
have some points in common, yet they dif-
fer in several features. While both have
nearly similar type of epidermal cells, same

‘7"1.0 AQQ

. .
lacaliriee a1
Vie., 4advaiii

from twn
A4 AVLALALAVGy

AdNJrra L 44

mdex, la1 rger epidermal cells higher num-
ber of vein islets and vein endings per unit
area and higher palisade ratio. Prismatic
crystals of calcium oxalate are present in
Kumaon specimen but absent in Assam one.

Qil olghules are rnrp]y prpcpnf in Kumaon

SHIVHALS QLT daitil SUTAAL ALl ARisiaiiRUaar

specimen whereas abundantly present in
Assam one. This suggests a more de-
tailed study of the two for the possible
recognition and subsequent categorisation of

one as distinct in’fraspeciﬁc taxon.
The other nppmpq of T"rarhplns"bpfmum

vz, T. jasminoides Lem., as reported by
Chandra et al. {1972) differs from the pre-
sent specimens of T. lucidum in lower sto-
matal index (14-16.6-17.5), much higher
number of vein islets per same unit area
(or\ and much lower number of vein end-
mgs per same unit area (2). T. ]asmmozdes
showed ranunculaceous type of stomata'in
addition to the “rubiaceous ones.

The genera Vinca and Catharanthus, at
one time regarded as congeneric, have been
distinguished onthe basis of the lattér being
characterized by sessile, clustered flowers,
salverform corolla with a cylindric tube
and sessile stamens. with short filaments and
ex-appendiculate anthers. The two species
of Catharanthus as previously studied by
us {C. roseus (Linn.) Don by Sharma et 'al.,
1970 and C. pusillus (Murr) Don by
Chandra et al, ;972] show characteristic
venation pattern quite dlstmct from that‘ of
Vinca major, as investigated in the present

[Vol. 21
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a generic character could, however, be
claimed with certainty when more représen-
tatives of these two genera are studied.
The taxonomy of the Indian Carissa has
been understood and interpreted diﬁerently

hy various workers from time to time

-3 P AV LLALIS (VS NV S8 S v S R ¥ 5 8 § Lvn)

De Candolle (1844) enumerated 8 Indian
species of Carissa, viz,, C. carandas Linn.,
C. salicina Lam., C. diffusa Roxb., C. mac-
rophylla Wall,, C. spmarum Linn., C. pau-

*s
inermis Vahl ; one more was

EA XD DN ‘e {44 LT ~N

addedl later as the gth one by Beddome.
Hooker (1882) recognised only 5 species,
viz.,, C. carandas Linn., C. spinarum A. DC,,
C. paucinervia A. DC., C. macrophylla Wall.
and C. suavissima Bedd. ex Hook. f. He
reduced C. conp-esz,a ‘Wmht as a vanctv of
C. carandas and hzrsuta Roth (C. villosa
Roxb.) as a variety of C. spinarum. He
considered C. diffusa Roxb. as conspemﬁc
with C. spinarum A. DC., and C. inermis
Vahl and C. dalzelli; Bedd. with C. macro-
phylla Wall. In addition, he remarked,
“The Indian species of this genus are very
difficult of definition and are probably re-
ducible to one or two very variable forms

»
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Cooke (1904) considered C. inermis Vahl
and C. suavissima Bedd. ex Hook. f., as dis-
tinct species, which, as will be seen later,
have been regarded as conspecific. His C.
inermis included C macrophylla Wall., C.
lanceolata Dalz. and C. dalzellii Bedd., all
the three without being assigned any sepa-
rate infraspecific status. His C. spinarum
included C. diffusa Roxb., C. hirsuta Roth
and C. villosa Roxb., all the three, again,
thhout being assxgned any mdependent in-
fraspecific status.. He recorded C. arduina
Lam. as a species sometimes grown in gar-
dens. This was' later corrected to be C.
grandiflora A, DC. by Parker (1924).
Haines (191g) observed that the different
species of Indian i,Camssa are *much conf‘used
. L S, TR . A1 [ r 1 ’ 1
in Herbaria and also in Hooker’s Flora
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(1882)., After a critical study, Haines re-
cognised: 1. C. inermis Vahl, with two varie-
ties, var. macrophylla and var. suavissima
(latter with a ? mark)—C. dalzellii Bedd.
and C. lanceolata Dal. being reduced to
synonymy ; 2. C. carandas Linn. with its
variety talbotiana (latter again with a ?
mark) ; 3. C. congesta Wight ; 4. C. diffusa

Roxb. dens—C. wvillosa

~~~~~ y

reduced to synonymy and §. C. spinarum
Linn. with varieties paucinervia and hirsu-
ta—C. salicing Lam. cited as a synonym of

. . .
‘1711'}‘\ 1te variatsr orav
YYitii iD vunl\,;y oSviwivwire

Haines (1921) while engaged on Carissa
for his proposed Flora of Bihar and Orissa,
published another note after examining
type specimens in the herbarium of Linna-
ean Society. He observed that a North In-
dian element that occurred in his area and
l‘tfferred to C. spinarum did not exist in
Linnaean Herbarium and was quite distinct

from the true C. spinarum Linn. He dis-
covered that

R Y vasiRyL

. .
named (in manusecrint
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only*) this North Indian element in Kew
Herbarium as C. opaca because of the indis-
tinctness of the nervation. Further, Haines

fl\n--r-]—.& shhne MNMa andANa?s Y Kot caromes
Llluusllt Lilial 4J0 wadlluuvliliv o U, fluubl"CI Vi

included, in part, C. opaca as well, as both
seemed to him closely related. Depending
upon whether one regarded C. opaca as a
distinct species or a variety of C. pauciner-
via, Haines tabulated the nomenclature as
follows : Carissa paucinervia A. DC. var.
opaca=C. opaca Stapf mss=C. spinarum
Lam. and most of other authors except
Linn,

Haines (1922) further revised his cpinion.
In his final analysis, C. spinarum Linn. in-
cluded C. diffusa Roxb. as its variety besides
variety scandens. C. inermis Vahl included
inermis, var. macrophylla (C. macro-
phylla Wall)) and var. dalzellii (C. dalzellii
Bedd.). C. suavissima Bedd. ex Hook. f. was
considered conspecific with C. inermis but
suffixed with a sign of ?. C. opaca Stapf, C.

Stapf

var
vl

*Parker (1925 validly published the manuscript name
C. opaca of Stapf.
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gangetica Stapf (both mss names) and C.
spinarum of Fl. Brit. India and of most
other authors, in whole or in part, were
cited under C. paucinerva A. DC. He, how-
ever, qualified his treatment with the fol-
lowing remark: “Since writing the above I
have learnt from Mr. Gamble, who knows
the typical C. paucinervia that
species is quite distinct and that the plants
so named from Monghyr and other plains
localities in Herbaria are errors of iden-
tification. If it be conceded . ....... our plant

......

---------
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Gamble (1923) ‘placed C. macrophylla
Wall. and C. suavissima Bedd. under C.
inermis Vahl with definiteness ; regarded C.
diffusa Roxb. as conspecific with C. spinar-
um Linn., describing a new variety under
the latter as var. microphylla; 1einstated

Carissa hirsuta Roth with which he consi-
davrad
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held C. paucinervia A. DC. and C. salicina
Lam. as distinct species: and recorded
Carissa gangetica Stapf ex Gamble as a new

The foregoing account clearly demonstrat-
es the amount of confusion that exists in
the literature and consequently in the her-
baria due to repeated merging, splitting and
re-alignment of the various taxa.

The data of the species of Cariscz as pre-
sented here together with that of C. grandi-
flora A. DC. as reported earlier (Chandra et
al., 1972) may facilitate a better comprehen-
sion of this genus. It will be endeavoured
to procure material of the remaining rele-
vant taxa for a complete comparative
account.

Authors are thankful to the Director,
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now and the Director, Central Council for
Research in Indian Medicine and Homoeo-
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8o BULLETIN OF THE BOTANICAL SURVEY OF INDIA [Vol. 21
ment of Botany, St. Xavier’s College, Bom- Gaumste, J. S. 1,",1‘9,{9 of the Presidency of Madras. Part
V { 0UJI=-0V0. 1940.

bay and the authorities of the Industrial Sec-
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