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EPIDERMAL AND VENATION STUDIES IN APOCYNACEAE-IV

V. CHANDRA, R. MITR4, S. L. Kapoor axp L. D. Kaproor

National Botanic Gardens, Lucknow

ABSTRACT

Epidermal characters and venation pattern of the leaves of eight species of Apocynaceae,
viz. Adenium multiflorum Klotzsch, Allamanda violacea Gardn., Carissa grandiflera A.DC.,
Catharanthus pusillus (Murr.) G. Don, Ichnocarpus frutescens R Br., Kopsia fruticosa A.DC., Strophan-
thus hispidus DC., and T'rachelospermum jasminoides Lem. have been studied.

INTRODUCTION

The present paper, in continuation with
the authors’ previous communications of
the scries (Chandra et al., 1969, Kapoor et
al., 1969 and Sharma et al., 1970), deals with
epidermal features and venation pattern of
eight more species of Apocynaceae. The
species dealt with are Adenium multiflorum
Klotzsch, Allamanda violacea Gardn., Caris-
sa grandiflora A. DC., Catharanthus pusilus
(Murr.) G. Don, Ichnocarpus frutescens R.
Br., Kopsia fruticosa A. DC. and Trachelos-
permum jasminoides Lem. The previous
publications in the series have described the
epidermal characters and venation pattern of
twenty five species of Apocynaceae.

MATERIAL AND METHODS

Normal and mature leaves were collected
from the plants growing in the National
Botanic Gardens, Lucknow, in the months of
Augngf

as described earlier (Chandra et al., loc. cit.)
were followed. However, the material of
Ichnocarpus frutescens and Trachelosper-
mum jasminoides could not be cleared with

and September.

o
)
e
=
=
[ B

uy; o*nrl n;frvn nn:l:l an a TMinittac
YYLLLL AL Ak GALLLL 110140 AViWUL 1UL 11V'e R1ix1a0ituo
OBSERVATIONS
. .
Adenivm multifiorom Klotzsch

Macro-characters: Leaves subsessile, peti-
oles, 0.2-0.4 cm long, obovate or obovate-

elliptic, obtuse or retuse, base narrowed into
the petiole 3.5-9 cmx 1.5-6.5 cm, cntire, sub-
coriaceous, dark green and shining above,
pale green and dull beneath, glabrous on
both the surfaces, veins faint, midrib thin
but slightly raised beneath, lateral veins very
oblique, arched, nervation not conspicuous.
Micro-characters: Epidermal cells on low-
er surface pentagonal or hexagonal or poly-
gonal, straight walled, 25-48-50-63 x 13-20-25-
38 u striated, striations mostly radiating pro-
minently from relatively bigger size stomata
or may be parallel to stomatal axis, cells fil-
led with globules; on upper surface mostly
hexagonal, straight walled, 68-75-88-113 % 25-
38-50-63 u, rosette crystals present. Stomata
confined to lower surface, 25-30-38 x 18-20-254 ,
commonly cyclocytic or ranunculaceous or
rubiaceous, stomatal index r11-11.5-13.5. Tri-
chomes absent. Vein islets 1-2-4 per sq. mm,
at times not even a single islet covered by a
unit area ; vein endings 10-15-21 per sq. mm.
Palisade ratio 10-11-13.
Allamanda violacea Gardn.
Macro-characters: Leaves verticillate, usu-
ally in whorls of 4, occasionally 3-whorled,
almost sessile, narrowly elliptic or somewhat
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shortly caudate, acute, base cuneate or some-
what rounded, 6.5-9.5 cm (reported to be 10-

15.5 cm)x2-3 cm, entire, thinly coriaceous,
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dull green above, whitish green below, his-
pidly hairy on both the surfaces, main lateral
veins g-15 pairs, more or less parallel, arched
near the margin, united into an intramargin-
al nerve, only midrib prominently raised
beneath, nervation not conspicuous.
Microcharacters: Epidermal cells on low-
er surface slightly sinuous or straight-walled,
20-50-75-100 x 18-25-38-50 1, prismatic crystals
present, on upper surface polygonal, straight
walled or slightly sinuous, 38-63-75-88 x 18-25-
38-50 ., filled with oil globules. Stomata con-
fined to lower surface, 15-25-38-45x'1020-25-
28, ranunculaceous or rubiaceous or cruci-
ferous, stomatal index 13-15.6-16.7. Trichomes
(Fig. 1) uniseriate, thick-walled, lignified,

Trichomes of Allamanda riolacea.

Fig. 1.

ends tapering, with flattened base, 130-400-
600-850 x 10-20-30-60u.  Vein islets 568 per
sq. mm ; vein endings g-13-18 per sq. mm.
Palisade ratio 8-g-10.

Carissa grandifiora A. DC.

Macro-characters: Leaves opposite, short-
ly petiolate, petioles up to o.5 cm long, glab-
rous, lamina ovate or elliptic, abruptly acu-
minate, tip spinascent, base rounded or sub-
acute, famtly decurrent, 2-4.5 cm x 1.3-3.3 cm,
entire, coriaceous, dark green above, pale
green beneath, glabrous on both the surfaces,
midrib slightly raised beneath, nervation not
conspicuous.
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Micro-characters: Epidermal cells on low-
er surface straight walled, hexagonal or
elongated or more or less square, 18-25-38-50
X'10-13-20-25 u; on upper surface hexagonal,
straight walled, 20-38-50-63 x 18-20-25-38 4,
striated. Stomata mostly rubiaceous or cyclo-
cytic, 25-30-38-45 x 20-25-30-38 ., stomatal in-
dex 12-14-15.4. Vein islets 6-9-12 per sq. mm ;
vein endings 3-5-7 per sq. mm. Palisade ratio
2
Catharanthus pusillus (Murr.) G. Don

Macrocharacters: Leaves opposite, short-
ly petiolate, petioles up to 0.7 cm long, glab-
rous, lamina lanceolate, shortly caudate-
acuminate or -acute, base cuneate, faintly
decurrent, 3.58.0 cmxo0.8-2.5 c¢cm, entire,
membranous, bright green above, lighter
beneath, more or less glabrous on both the
surfaces, margins minutely scabrid, lateral
veins and midrib may also be sparsely mi-
nutely scabrid, only midrib and main lateral
veins prominent beneath, main lateral veins
6-10 pairs, nearly parallel, nervation not
conspicuous.

Micro-characters: Epidermal cells on
lower surface deeply sinuous, 30-50-63-100x
18-25-38-50, ; on upper surface straight wal-
led or slightly sinuous, 25-63-75-88 x 25-38-45-
-50p  faintly striated, striations parallel
to one or mor€ walls of epidermal cells.
Stomata cruciferous or ranunculaceous or oc-
casionally actinocytic, on lower surface 25-
30-38-68 x 13-15-18-20 , stomatal index 20-
20.5-22.2, on upper surface 20-25-38-68 x 13-15-
20-25u, twin stomata ohserved on upper sur-
face, stomatal index 16.6-17-16.4. Vein islets
6-8-11 per sq. mm ; vein endings 1-3-4 per sq.
mm. Palisade ratio §-6-7.

Ichnocarpus frutescens R. Br.

Macro-characters: Leaves opposite, peti-
olate, petioles up to 0.7 cm long, lamina el-
liptic or elliptic-oblong or broadly lanceolate,
acute or acuminate, base usually rounded, 4.5-
8 cm x1.9-3.9 cm, entire, thinly coriaceous,
dark green above, pale green beneath villo-
pubescent or ultimately glabrescent above,
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more or less softly tomentose or glabrescent
beneath, main lateral veins 5-7 pairs, distant-
ly placed, with fine reticulate venation in
between, nervation conspicuous.
Micro-characters: Epidermal cell on low-
.er surface straight walled, penta- or hexagon-
al, 102025-38 x 8-13-2025 p, slightly striated,
cells filled with globules; on upper surface
polygonal, straight walled, 15-25-28-50 x13-
152025, filled with oil globules, Stomarta
confined to lower surface, 10-18-25-30 x8-13-
1825, rubiaceous, stomatal index 13-15.6-
16.7. Trichomes (Fig. 2) non-glandular uni-
seriate with pointed ends, thin walled, with
multi-cellular base, 80-300-550-800 x 10-20-30 -

Fig. 2. Trichomes of Ichnocarpus frulescens.

Vein islets 17-20-24 per sq. mm; vein end-
ings 8-12-17 per sq. mm. Palisade ratio 6-7.

Kopsia fruticosa A. DC.

Macro-characters: Leaves opposite, short-
ly petiolate, petioles up to 0.3 cm long, stout,
lamina elliptic or elliptic-lanceolatc or ob-
long-elliptic, obtusely caudate, tips drying off,
base narrowed into the short petiole, 8-21 cm
x 3.5-0-5 c¢m, entire, thinly coriaceous shin-
ing light green above, paler beneath, green
when dry, glabrous on both the surfaces,
main lateral veins 10-15 pairs, slightly arched,
reticulations distinct on the lower surface.

Microcharacters: Epidermal cells on low-
er surface straight walled or slightly sinuous,
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tetra- to hexagonal, 15-20-25-56 x 8-13-1525 . ;
on upper surface polygonal, straight walled,
15-25-30-38 x 13-15-18-20p, starch grains and
rosette crystals of calcium oxalate present.
Stomata confined to lower surface, 13-20-25x.
10-15-20, rubiaceous or at times cyclocytic
(Fig. 3), twin stomata observed, stomatal in-
dex 14-16.7-18. Vein islets 15-19-22 per sq.

Fig. 3. Stomata of Kopsia fruticosa.

mm ; vein endings 5-8-9 per sq. mm. Palisade
ratio 3.

Strophanthus hispidus DC.

Macro-characters: Leaves opposite, short-
ly petiolate, petioles up to o.5 cm long, glab-
rous, lamina oblong or elliptic-oblong, short-
ly and abruptly caudate-acute, base cuneate,
slightly decurrent, 7-15 cm x 3-6.5 cm, entire,
thinly coriaceous, smooth, shining
above, pale green beneath, glabrous on both
the surfaces, midrib prominently raised be-
neath, main lateral veins 5-8 pairs, arched,
these and tertiaries slightly raised, nervation
more or less conspicuous.

Micro-characters: Epidermal cells on lower
surface sinuous walled, 20-30-50-63 x 10-1520-
33p, filled with globules; on upper surface
hexagonal, straight walled, 20-25-38-45% 13-
20-25-30p, faintly striated, rosette crystals of
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calcium oxalate present. Stomata confined

nN-1 r.nn_aﬁ X 10-12-15-20 11
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rubiaceous, stomatal index 13-16-16.7. Vein
islets 5-6-7 per sq- mm ; vein endings 8-12-18

per sq. mm. Palisade ratio 6-7-8.
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Trachelos, um jasminoides Lem.
Macro-characters: Leaves opposite, short-
ly petiolate, petioles up to 0.5 cm long, softly

hairy, lamina elliptic or elliptic-lanceolate or
base
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cuneate, faintly decurrent, 3-5.5 cm x 1.5-3 cm,
entire, thinly coriaceous, dark shining green
above, paler beneath, glabrous on both the
. e . s . X
surfaces, midrib, veins and veinlets only
slightly raised beneath, main lateral veins 8-
12 pairs, parallel, nervation not conspicuous.

Micro-characters: Epidermal cells on low-
er surface straight walled or slightly sinuous,
tetra- to heptagonal, 15-20-30-38 x 8-10-15-20 p;
on upper surface polygonal, straight walled,
18-25-30-38 X 13-15-20-25,. Stomata confined
to lower surface, 13-20-30 x 8-13-20 4, ranuncu-
laceous or rubiaceous, stomata with single
guard cell observed, stomatal index 14-16.6-
17.5. Trichomes are non glandular, thick
walled, lignified with pointed ends, 70-200-
300-350 X 1020 pa. Vein islets 1-2-3 per sq.
mm ; vein endmgs 21-25-32 per sq- mm. Pali-
sade ratio §-
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DISCUSSION

The important data regarding the present
study are summarised in' Table (see page 81).

In the species studied here, the epidermal
cells if straight walled are mostly penta- or
hexa—gonal as has been the case with the
species already investigated (Chandra, et al. ;
Kapoor, et al. and Sharma, e: al., loc. c1t)
The upper epidermal cells are stralght or al-
most stra_wht walled in all the m‘esent elQ‘ht
species ; in addition, it may be shghtly sinu-
ous walled in Allamanda violacea and Catha-
ranthus pusillus. The lower epidermal cells
are sinuous walled in Catharanthus pusillus
and Strophanthus hispidus, slightly sinuous
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walled in Trachelospermum ]asmmozdes and
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straight walled in the remaining speciCS' it
may also be at times sinuous walled in Al

a_a Qro [ 9998 8 L Siiaue -0 AV Sy

lamanda violacea and Kopsia fruticosa.

Stomata are absent on upper surface except
in case of Catharanthus pusillus. Stomata
are mostly rubiaceous except in Catharan-

were seen. In Ademwum multiflorum, Alla-
manda violacea, Catharanthus pusillus and
Trachelospermum jasminoides ranunculace-
ous ones have also been observed. In Alla-
manda violacea and Catharanthus pusillus
cruciferous stomata have been observed ; in
Adenium multiflorum, Carissa grandiflora
and Kopsia fruticosa cyclocytic type have
been noted too and in Catharanthus pusillus
actinocytic have been seen along with other
types. Stomatal index in the upper surface
in case of Catharanthus pusillus is 16-19-19
but Chaudhuri (1963) has reported it to be
68. On the lower epidermis stomatal index
is highest in Catharanthus pusillus.
Venation patterns of the different species
are illustrated in Fig. 4 to 11. Catharanthus
pusillus is characteristic in having narrow
elongated islets, like those of Catharanthus
roseus. The number of vein islets per ' 5q.
mm varies from species to species. The
highest figure of 25 is recorded in Tra-
chelospermum jasminoides followed by Ich-
nocarpus frutescens and Kopsia fruticosa
which have the figure of 20 and 19 respective-
ly. The corresponding figure is characteris-
tically low (2 only) in Adentum multiflorum.
Similarly the number of vein endings per sq.
mm vary from species to species. The low-
est figures of 2 and 3 are characteristic of
Trachelospermum jasminoides and Catharan-
thus pusillus respectively. Adenium multi-
florum shows the highest vein ending num-
ber per sq. mm (15) closely followed by Al-
lamanda-violacea (13) and Ichnocarpus fru-
tescens and Strophanthus hispidus (both 12).
Adenium multiﬂorum is distinguishable with
other species with its highest palisade ratio.

Kopsia frutzcosa has the lowest pahsade ratio.
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Figs. 4-11. Venation pattern : 4. Adenium multiflorum ; 5. Allamanda violacea ; 6. Carissa grandifiora ;
7. Catharanthus pusillus ; 8. Ichnocarpus frutescens ; 9. Kopsia fruticosa ; 10, Strophanthus hispidus ;
11. Trachelospermum jasminoides.
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5.No. Name of STOMATA EPIDERMAL CELL VENATION
species
Type Sizein p Stomatal Index Clell Wall Cell size Vein islets Veinendings:  Palisade

(average) in u (average) per sq. mm. per sq. mm, ratio .

(average) ~ (average) (average) 2

Lower Upper Lower Upper Lower Upper Lower Upper E

S

g

1. Adenium Cy; Ra; 30x20 Absent 11-11.5-13.5 —_— Straight Straight 38-50 75.88 2 15 11 Y
multiflorum Ru X X 2
Klotzsch 20-25 33-50 =

" violacea Cr

Gardn.

3. Carissa grandi- Ru; Cy. 38x25
Slora ADC.

4. Catharanthus Cr;Ra; 30Xx15
pusillus Occ.Ac.
(Murr.)

.Don

5. Ichnocarpus  Ru 25%x13
Jrutescens R.Br.

6. Kopsia fruti- Ru; Occ. 20x1i5

cosa ADC. Gy

7. Strophanthus Ru 25x13
hispidus DC.

8. Trachelosper- Ra;Ru  20x13
mum jasminoides

m.

Absent

Absent

Absent

sinuousor  or

straight  slightly
sinuous

12-14-15.4 — Straight Straight

20-20.5-22.2 16.6-17-19.4 Sinuous  Straight

or
slightly
sinuous
13-15.6-16.7 —  Straight Straight
14-16.7-18 —_ Siraighi Siraighi
or slightly
sinuous
13-16-16.7 —  Sinuous Straight
14-16.6-17.5 —  Slightly Straight

sinuous

9 5
8 3
20 12
19 g
6 12

25 2

<

w

Ra, ranunculaceous ; Ru, rubiaceous ; Cr, cruciferous ; Cy, cyclocytic ; Ac, actinocytic.
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