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INTRODUCTION

IN recent years Metcalfe and Chalk (1956), Stebbins (1956), Stebbins and
Khush (1961) and Sinclair and Dunn (1961) have greatly emphasized the
need of epidermal and stomatal patterns of plants with a view to determine
their taxonomic and phylogenetic positions. Although family Commelinaceae
has been extensively studied cytologically and taxonomically (Anderson and
Sax, 1936; Sharma, 1955; Sharma and Sharma, 1958; Kammathy and Rao,
1964; Shetty and Subramanyam, 1962; Pichon, 1946; Mitra, 1959; Rolla
and Kammathy, 1962; Panigrahi and Kammathy, 1964; and others) no
such studies have been made on this family. In view of scanty information available about foliar and epidermal morphology and stomatal complex,
the author decided to investigate the epidermal characters of the different
genera of this family. The results of this work are presented hereunder.
MATERIAL AND METHODS

Plants investigated in the present study are Commelina benghalensis
Linn., C. kurzii CI., C. hasskarlii CI., C. attenuata Keen. ex Vahl., C. forskalii Vahl., Murdannia malabaricum (L.) Sant., Cyanotis axillaris (L.)
Schult., C. fasiculata Schult., C. cristata (L.) D. Don. Material of these
species was collected from Gwalior, Harsi Dam and Shivpuri, fixed in F.A.A.
and stored in 70~ alcohol. Peels of central portion of mature leaves were
prepared by gently boiling them in dilute nitric acid to which were added
a few crystals of potassium chlorate. The preparations were stained with
haematoxylin and mounted in glycerin. Fifty readings were taken for
finding out the mean values and standard deviations. Slides and herbarium sheets of investigated plants are deposited in Botany Department of
Government Science College, Gwalior.
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OBSERVATIONS

Epidermal cells of the two surfaces of a leaf even in the same species
are different. Costal cells, if present, are distinct from intercostal ones
in being polygonal, narrow, elongated and straight-walled. Over the veins
they are arranged parallel to the midrib. However, the costal cells in
Commelina hasskarlii are slightly more elongated but the costal cells
(Text-Fig. 10, Plate IX, Fig. 4), in C. forskalii(Text-Fig. 12; Plate X, Fig. 7)
are narrower and smaller. The lower costal cells of Cyanotis cristata
(Text-Fig. 19, Plate X, Fig. 13) are rectangular or sometimes approaching
a hexagon.
Intercostal cells of lower epidermis are rhomboidal in Commelina
and hexagonal and elongated in Murdannia malabaricum and Cyanotis.
These cells have straight and thin walls, but the cell walls in Commelina
kurzff are exceptionally thick (Text-Fig. 5, Plate IX, Fig. 2). In C. hasskarlii
cells situated at the poles of stomata are larger and somewhat rectangular
(Text-Fig. 17, Plate X, Fig. 12), ceils of Murdania malabaricum show
striations over terminal subsidiary cells and basal cells of trichomes
(Text-Fig. 15; Plate X, Fig. 10).
Upper epidermal intercostal cells are usually straight-walled but their
sides tend to be slightly sinuous in Commelinaforskalii (Text-Fig. 12, Plate X,
Fig. 7). C. kurzii the walls are thinner than those of other species
(Text-Fig. 4; Plate IX, Fig. 3). The shape of cells may be polygonal
rectangular or rhomboidalin C. kurzii (Text-Fig. 4, Plate lX, Fig. 3) and
C. forskalii (Text-Fig. 12, Plate X, Fig. 7), rectangular in C. attenuata
(Text-Fig. 9, Plate IX, Fig. 5), polygonal isodiametric in C. hasskarlii
(Text-Fig. 10, Plate X, Fig. 7), and elongated rectangular (sometimes
polygonal) without striations in Murdannia malabaricum, although striations
are present over marginal ceils (Text-Fig. 14, Plate X, Fig. 9), In Cyanotis
species the cells over the lamina are hexagonal but towards the margin
they are isodia metric (Text-Fig. 16 A and B).
The walls of inter-costal cells surrounding the stomata are curved towards
the stomata.
In all investigated species the frequency of epidermal cells per sq. mm
is higher on the lower surface than on the upper. However, Commelina
kurzii and C. hasskarlii are exceptional in having a lower frequency of cells
on the lower side.
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All species investigated are characterised by possession of bicelled and
multicellular, uniseriate unbranched hairs. Spatulate bicelled hairs are
commonly present in all species. The spatulate apical cell may be pointed
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TExr-FI6s. 1-8. Fig. 1. Upper epidermis of Commelina benghalensis. (A) Bicelled hooked
hair; (B)Spatulate hair. Fig. 2. Lower epidermis of C. benghalensis. (A)Stomata without
terminal subsidiary cell. Fig. 3. Uniseriate mutticellular erect hair of C. benghalensis.
Fig. 4.
Upper epidermis of C. kurzii. (A) Acicular hair, (B)Stomata with four subsidiary cells, (C) iml:rint
of hair. Fig. 5. Lower epidermis of C. kurzii, (A) Stomata with many subsidiary cells arranged
in haphazard manner. Fig. 6. Stomata complex of C. kurzii with two pairs of guard cells.
Fig. 7. Stomatal complex of C. kurzii with many subsidiary cells arranged in haphazard
manner, Fig. 8. Lower epidermis of C. attenuata, (A) Agjoining stomata,
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(Plate X, Fig. 18)or rounded (Plate X, Fig. 19). In Commelina benghalensis
(Text-Fig. 2) and in C. forskalii (Text-Fig. 12; Plate X, Fig. 7) biceUed
hairs have hooked apical cells C. kurzii shows both hooked (Plate IX, Fig. 3)
as well as acicular apical cells (Text Fig. 4; Plate IX, Fig. 2 and Plate X,
Fig. 7). Multiclelular (3-5 celled) hairs with hooked or straight apical cells
are present in Commelina benghalensis (Text-Fig. 3, Plate X, Fig. 17) and
C. kurzii (Plate X, Fig. 15). In C. benghalensis (Text-Fig. 3. Plate X, Fig. 16),
C. kurzii (Plate IX, Fig. 3) and C. forskalii (Text-Figs. 4 and I 1, Plate
X, Figs. 7 and 8) hairs with erect apices are present on both surfaces, but
C. attenuata (Plate X, Fig. 11) shows such hairs only on its upper side.
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T~XT-FIGs. 9--13. Fig. 9. Upper epidermis of Commelina attenuata. Fig. 10. Upper
epidermis of C. hasskarlii. Fig. 11. Multicellular dwarf erect hair of C.forskalii. Fig. 12. Upper
epidermis of C. forskalii showing sinuous walls. (A) Hairs imprint, (B) hooked hair, (C)
spatulate hair. Fig. 13. Lower epidermis of C.forskalii. (A) Imprint of hair.

Multicellular urtiseriate much elongated wiry trichomes are commonly
present only in Cyanotis fasiculata(Text-Fig. 2; Plate X, Fig. 12).
Except for Commelina kurzii (Plate IX, Fig. 4), the triehomes of all
other investigated species arise from epidermal cells which are smaller
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than ordinary epidermal cells (Text-Fig. 1; Plate X, Figs. 18 and 19).
The trichomes are irregularly scattered in Commelina, whereas in
Cyanotis and Murdania malabaricum they are generally arranged in
longitudinal rows marked by absence of stomata. Mature hairs fall
off although their bases remain clearly marked (PlateX, Fig. 14; TextFigs. 4, 8, 12, 13, 18 and 19). Hairs are present on both surfaces and they
are more abundant on lower.
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TEx'r-Fzos. 14--19. Fig. 14. Upper epidermis of Murdannia malabaricum: marginal cells
are with stomata and striations, (A) spatulate hair Fig. 15. Lower epidermics of M.
mulabaricum; cells with striations, (A) spatulate hair. Fig. 16 A. Marginal isodiametric
cells with stomata of upper epidermis of Cyonolis axillaris. Fig. 16 B. Elongated hexagonal
upper epidermal cells of C. axillaris. Fig. 17. Lower epdiermis of C. fasiculate, (A) wiry
trichome, 03) spatulate bicelled trichome. Fig. 18. Upper epidermis of C. fasiculata.
Fig. 19. Upper epidermis of C. cristata, (A) hair imprint.

Leaves of Commelina are amphistomatic with a higher frequency of
stomata on lower side. Leaves of Murdannia malabaricum and Cyanotis
are hypostomatic, although a few stomata may be present on the upper
surface ne~lr the margins of the lamina.
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TABLE

Epidermal features of members
Average number of epidermal
cells per sq. era.

Name of species

Upper

Averagenumber of stomata
per sq. era.

Lower

Upper
r

64-1"07

2 5 4- 4

40+2.6

64-1.09

15:1:2

174-2.04

484-5

24-0.6

4:1:.6

180:1:2.7

184-1.07

504-3.4

34-1.4

64-1.09

1754"4.8

2004-4.4

264-2.9

5114-4.4

94-2

204"2.1

1534-9

2564-11

Abst.

834-3.3

34- .8

114-3

58+5

24- .05

47 4-5

54- .5

464-2. 9

24- .4

..

1804-8

2104-7

'. k u r 2 i i

..

1964-9

1364-2.2

34-1.09

'. k a s s k a r l i i

..

193+6.5

1904-2.5

attenuata

..

147"1-9

forskalii

..
,

malabaricum

/anotit axillaris
fasitulata
: tristate

Lower

Upper

77+6

"oramelina b e n g h a l e n s i s

[urdannia

Lower

Averagenum l ~ of hairs
per sq. cm.

..

924"2.8

158+9

..

80:t:5

105+5

I

,.

1025:5

1304-1.3

l

35+5

,i

64- .3
11+3
24- .3

Stomata are absent on the lower side of the veins in all plants except
Commelina forskalli. If stomata are present on the upper side of the veins
they are smaller than the stomata of intercostal areas. Stomata are longitudinally placed but sometimes they are irregularly arranged as in Murdania
malabaricum, Commelina and Cyanotis.
The stomata of Commelina are partially amphicyclic, there being two
polar and two lateral subsidiaries and two encircling ceils placed parallel
to the two lateral subsidiaries. The encircling cells may be occasionally
absent in the stomata of the upper surface in C. kurzii (Text-Fig. 4). Stomatal
outlines are circular in all species of Commelina except in C. hasskarlii,
where they are rectangular on the lower surface (Text-Fig. 10, Plate IX,
Fig. 4). The frequency of stomata and epidermal cells is given in Table I.
The following abnormalities in the stomatal apparatus were frequently
observed: (1) one or both polar subsidiaries were sometimes found absent
in C. kurzii (Text-Fig. 4), C. benghalensis (Text-Fig. 2, Plate IX, Fig. 1) and
C. attenuata (Plate IX, Fig. 6), (2) there may be more than one polar subsidiary
at one or both poles, e.g., Cyanotis cristata (Plate X Fig. 13), (3) more than
six subsidiaries arranged irregularly were also occasionally observed in
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of Commelinaceae
Average size of epidermal cells in microns
Name of species

Upper
r . . . . I.

Lower
*~r:a.k

r o.~.~,

Upper
wi.~ta

T,.,,oth

I

Lower
Width

Length

Width
50+5

Commdina benghalensis

924-2

110+1.01 113+1.08

C. kurzii
..

i

99-1-2.02 ! 1 0 3 + 5

854-4.02

855:3"08

964"2"8

825=1.021

924"5

66-1-2

96+6

113+1.04

C. atteuuata

1105:3

110+1.02

103+1.09

C, forskalii

865:2

93+1.05

80+2.02

79+1.09

83+2.6

CO+ 1.02 2 1 0 + 5

53+

97+9

54+3

210+6

89+6

50+3.1

150+7

69+7

130-t-3.3

C. hasskarlii

Murdatmia malak,aricum

O 0

Q •

Cyauotis aociilaris

0 Q

I

C, fasiculata

OD

0 U

08

OW

C. ~rijtata
Symbols used:

Q ~

g

Q m

107+4

96+1.2

!

795:3

83 + 1.05

100+4

69+3.4

99+7

53+3.3

121 .'t=4

405:1.02

805=7

170+7

514-6

1055::2.6

2435:5

67+6

80+4-~

130+6

70+6

.7

5= = S t a n d a r d Deviation.

C. kurzii (Text-Figs. 5-7; Plate IX, Fig. 2) and (4) contiguous stomata were
also sometimes observed in C. kurzii (Text-Fig. 6; Plate IX, Fig. 2).
SUMMARY

AND DISCUSSION

Comparative epidermal features (Table I) exhibited differences with
regard to frequency, size and structure of stomata, size and shape of cells
and types of trichomes in different species.
Stomatal type of Commelinaceae falls in the first category of Stebbins
and Khush (1961) classification as it has 4-6 subsidiary cells around the
guard cells in a l l directions.
According to Stebbins and Khush (1961) stomala with fewer subsidiaries are derived by a reduction in the number of subsidiary cells from primitive types having more subsidiary cells. On this basis Commelina seems
to be primitive as it has six subsidiary cells compared to Cyanotis having
only 4 subsidiaries. Murdania malabaricum stands in between having 6 on
the lower face and only 4 on the upper face.
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FIGS. 1-6. Fig. 1. Lower epidermis of Commelina benghalensis. (A) Hooked trichome, (B)
stomata with one terminal cell. Fig. 2. Lower epidermis of C. kurzii. (A) Stomata with two pairs
of guard cells, (B) Stomata with many subsidiary cells arranged in haphazard manner. Fig. 3.
Upper epidermis of C. kurzii. (A). Erect hair, 03) papillate hair, (C) Spatulate hair. Fig. 4. Upper
epidermis of C. hasskarlii. Fig. 5. Upper epidermis of C. attenuata. (A) Lower porticrt of tall
erect hair. Fig. 6. Lower epidermis of C. attenuata. (A) Adjoining stomata, (B) stomatal complex
with five subsidiary cells, (C) spatulate hair (Figs. 1-6, x 100).
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FITS. 7-19. Fig. 7. Upper epidermis of Commelina forskalii, having sinuous cell walls. (A)
Imprint of hair, (B) bicelled hooked hair. Fig. 8. Lower epidermis of C. forskalii. (A) Erect and
multicellular hair, (B) bicelled hooked hair. Fig. 9. Upper epidermis of Murdannia malabaricum.
(A) Four-celled stomata towards the margin. Fig. 10. Lower epidermis of M. malabaricum. Fig. 11.
Lower epidermis of Cynotis axillaris. Fig. 12. Lower epidermis of C. fasiculata. Fig. 13. Lower
epidermis of C. cristata. Fig. 14. Upper epidermis of C. cristata. Fig. 15. Multicellular hair with
hooked apical cell of Commelina kurzii. Fig. 16. Multicellular hair with erect apical cell of C.
benghalensis. Fig. 17. Multicellular hair with hooked apical cell of C. benghalensis. Fig. 18.
Spatulate hair of C. hasskarlii Fig. 19. Spatulate hair of C. benghalensis (Figs. 7-14, x 100 and
Figs. 15-19, x270).

