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ABSTRACT 
 

The present study was carried out to determine the micro-morphology of some species of Dichanthium 

Willemet (Poaceae) from Maharashtra. Species of Dichanthium were collected from the different localities of 

Maharashtra for detailed micro-morphological study. Epidermal studies pertains to epidermal cell size, 

epidermal frequency, Stomatal frequency and index, presence and absence of micro-hairs, papillae, its 

frequency and types of silica bodies of species of Dichanthium. All the 7 studied members show the variation 

in the types and arrangement of the epidermal cells of leaf. 

Keywords : Micro-morphology, Stomatal frequency and index, micro-hairs, papillae, prickles, silica bodies, 

Dichanthium, Maharashtra. 

 

I. INTRODUCTION 

 

Grasses belong to the family Poaceae consist of 

approximately 10,000 species and 785 genera (Yanis et 

al., 2010; The plant list, 2010; Hilu, 2006). The grass 

family is one of the largest of all plant families. 

Poaceae is the fifth most species rich flowering plant 

family (Tim, 1999). It ranged among the top five 

families of flowering plants in terms of the number of 

species, but they are clearly the most abundant and 

important family of the earth’s flora (Campbell, 2014). 

Grasses are distributed worldwide and exhibited great 

variations in size and shape. Before the later part of the 

19th century, taxonomists were confined to the use of 

the features of reproductive organs as floral characters 

were considered to provide the most valuable 

characters to taxonomic affinities (Nwokeocha, 1996). 

Leaf epidermal studies have proved to be very 

important in providing information of taxonomic 

importance. Leaf epidermis study provides valuable 

data regarding the identification of grasses and is 

recognized as a source of useful taxonomic characters, 

because of variations in leaf characters that are 

taxonomically useful (Barkworth, 1981). The leaf is the 

most widely used in plant taxonomy (Stace, 1984). 

Strivastava (1978) described the leaf epidermis as the 

second most important character after cytology for 

solving taxonomic problems. Metcalfe (1960) has 

described comprehensive general account of anatomy 

and micro- morphology for Poaceae members; also leaf 

anatomy for tribe Eragrosteae was studied in particular 

by Renvoize (1983). Earlier, Significance of microhairs 

as known from the work of Amarshinghe and Watson 

(1990). The  present paper on micro–morphological 

studies of leaf epidermis is useful in evaluation of the 

patterns of anatomical variations in epidermis for 

species identification, classification and also in 

establishing the taxonomic relationships between the 

seven species of Dichanthium. 

 

II. MATERIALS AND METHODS 

Species of Dichanthium were collected from the 

different localities of Maharashtra for detailed micro-
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morphological study. Herbarium specimens are 

deposited in YCCSK herbarium (Department of 

Botany, Department of Botany, Yashwantrao Chavan 

College  of Science, Karad, Dist. Satara, Maharashtra, 

India). For micro-morphological study, the fresh and 

dried leaves were used throughout preparation. The 

leaves were boiled in 1:5 conc. H2SO4 with few crystal 

of Potassium Dichromate in test tube. After washing 

with Distilled Water the peels were made by scraping 

pieces of treated leaves with the help of safety razor 

blade; the samples were stained with saffranin 

andmounted in glycerine. Individual cells were 

identified and measured by micrometer. 20-25; peels 

were made from each species from several dozen of 

leaves. All peels were examined and the representative 

areas were photographed using Olympus research 

microscope, with ×40 objective andmeasurements of 

different cells are taken. 

 

III. RESULT 

 

The species wise details of the epidermal complex and 

epidermal ornamentation are as under: 

1. Dichanthium annulatum (Forssk.) Stapf 

The amphistomatic type of leaf is present in D. 

annulatum. Stomata of upper and lower epidermis 

usually in a single row interrupted by the inter-

stomatal or epidermal cells, unequal in length to the 

inter-stomatal cells, subsidiary cells usually with 

elongated  concave ends towards stomata. 

 

A. Adaxial Surface : 

Narrowly oblong shaped long cells were observed in 

upper surface of D. annulatum with approx width 140 

× 20 μm, the long cells with regularly sinuous walled, 

sparsely papillate, contiguous with single papillae on 

each cell. The exodermic small papillae have 15 × 20 

μm in diameter. The short cells were absent from 

inter-coastal zone and it’s observed in Coastal zone and 

measured about 5 × 20 μm. The Prickle hairs were 

measured approx 10 × 20 μm. Silica bodies Dumbbell 

Long Shank shaped with 23 × 15 μm. Micro-hairs 

usually bicellular type, slender with the apical cell 35 

μm which is shorter than the basal cell 40 μm in 

length. Stomata from upper surface were measured 

about 35 × 20 μm. The inter- stomatal cell is irregularly 

present and having 80 × 25 μm. The epidermal cells 

were measured about 50 × 30 μm diameter. 

 

B. Abaxial Surface: 

 

Narrowly oblong shaped long cells were observed in 

lower surface of D. annulatum with approx width 220 

× 12 μm, the long cells with regularly sinuous walled, 

non papillate. The short cells were absent from coastal 

zone while observed in inter-coastal zone and 

measured about 5 × 7 μm. The Prickle hairs were 

measured approx 41 μm in length. Silica bodies 

Dumbbell Short Shank shaped with 26 × 12 μm. 

Micro-hairs usually bicellular type with the slender 

apical cell having 30 μm in length which is shorter 

than the basal cell. The basal cell was measured about 

50 μm in length. Stomata were measured about 30 × 20 

μm. The inter-stomatal cell is regularly present 

between two adjacent stomata with 40 × 20 μm. The 

epidermal cells were measured about 50 × 30 μm in 

diameter. 

 

2. Dichanthium armatum (Hook.f.) Blatt. & McCann. 

Amphistomatic type of leaf is present in D. armatum. 

Stomata of upper and lower epi- dermis usually in a 

single row interrupted by the inter-stomatal or 

epidermal cells, unequal in length to the inter-stomatal 

cells, subsidiary cells usually with elongated concave 

ends towards stomata. 

 

A. Adaxial Surface : 

Narrowly oblong shaped long cells were observed in 

upper surface of D. armatum with approx width 70 × 

10 μm in length, the long cells with regularly sinuous 

walled, sparsely papillate. Long cells were interrupted 

by Short cells. The small exodermic papillae present on 

long cell, having diameters 15 × 10 μm. Long cell 
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having more than 5 papillae on each long cell. The 

short cells were present in coastal zone and it’s also 

observed in inter-coastal and measured about 7.5 × 7.5 

μm. The Prickle hairs were measured approx ×μm 

length. Silica bodies with Dumbbell Nodular shaped 

measured 15 × 7.5 μm. The Micro-hairs usually 

bicellular type having slender apical cell and broad 

basal cell with 20 μm in length. Stomata were 

measures about 20 × 15 μm from upper surface. The 

inter-stomatal cell is irregularly present with 50 × 20 

μm. The epidermal cells were measured about 85 × 30 

μm diameter. 

 

B. Abaxial Surface: 

Narrowly oblong shaped long cells were observed in 

lower surface of D. armatum with approx 120 × 10 μm 

in measurement. The long cells with regularly sinuous 

walled and sparsely papillate. More than 5 exodermic 

papillae with 5 × 5 μm in diameter present on each 

Long cell. The long cells were interrupted by Short 

cells. The short cells were present in intercostals zone 

and it’s also observed in Coastal zone which is 

measured about 5 × 10 μm. Prickle hairs were 

measured approx 55 μm in length. Silica bodies with 

Regular complex Dumbbell shaped having 15 × 10 μm 

in measurement. Micro-hairs usually bicellular with 

slender apical cell 30 μm and globular basal cell 30 μm 

in length. Stomata were measures about 27 × 22 μm. 

The inter-stomatal cell is irregularly present with 50 × 

25 μm. The epidermal cells were measured about 120 × 

20 μm diameter. 

 

3. Dichanthium caricosum (L.) A Camus 

The amphistomatic type of leaf is present in D. 

caricosum. Stomata of upper and lower epidermis 

usually in a single row interrupted by the inter-

stomatal or epidermal cells, unequal in length to the 

inter-stomatal cells, subsidiary cells usually with 

elongated concave ends towards stomata. 

 

 

A. Adaxial Surface : 

Broadly oblong shaped long cells was observed in 

upper surface of D. caricosum with approx length 100 

× 10 μm, the long cells with regularly sinuous walled, 

non papillate. Long cells were interrupted by Short 

cells. The short cells were present in coastal zone and 

it’s also observed in inter-coastal zone which measured 

about 5 × 12 μm. The Prickle hair was measured 

approx 30 μm. Silica bodies Dumbbell short shank 

shaped with 21 × 15 μm. Micro-hairs usually bicellular 

type having slender apical cell measured about 30 μm 

and basal cell with 20 μm in length. Stomata were 

measures about 27.5 × 15 μm. The inter-stomatal cell is 

regularly present between two adjacent Stomata with 

60 × 23 μm. The epidermal cells were measured about 

55 × 30 μm diameter. 

 

B. Abaxial Surface: 

Narrowly oblong shaped long cells were observed in 

lower surface of D. caricosum with measured about 70 

× 12.5 μm. The long cells with regularly sinuous 

walled, non papillate, which is interrupted by Short 

cells. The short cells were present in coastal zone and 

it’s also observed in inter-coastal zone and measured 

about 5 × 10 μm. Prickle hairs were measured approx 

45 μm. Silica bodies with Dumbbell short shank 

shaped with 27 × 14  μm. The Micro-hairs usually 

bicellular type having apical slender cell having 15 μm 

in length and basal cell with 20 μm in length. Stomata 

were measures about 27 × 22 μm. The inter-stomatal 

cell is regularly present between two adjacent Stomata 

with 59 × 24 μm. The epidermal cells were measured 

about 55 × 15 μm diameter. 

 

4. Dichanthium oliganthum (Hochst. ex Steud.) Cope 

The hypostomatic type of leaf is present in D. 

oliganthum. Stomata of lower epidermis usually in a 

single row interrupted by the inter-stomatal cells, 

unequal in length to the inter-stomatal cells, subsidiary 

cells usually with elongated concave ends towards 

stomata. 
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A. Adaxial Surface : 

Broadly oblong shaped long cells was observed in 

upper surface of D. oliganthum with 110 × 20 μm in 

measurement, the long cells with regularly sinuous 

walled, non papillate and interrupted by Short cells. 

The short cells were present in coastal zone and it’s 

also observed in inter-coastal zone and measured about 

10 × 13 μm. The Prickle hairs were measured approx 

130 μm. Silica bodies Dumbbell short shank shaped 

with 20 × 15 μm. The Micro-hairs usually unicellular 

type, slender with 90 μm in length. Stomata and inter- 

stomatal cells were absent from upper surface of D. 

oliganthum. The epidermal cells were measured about 

70 x 40 μm diameter. 

 

B. Abaxial Surface: 

 

Narrowly oblong shaped long cells were observed on 

lower surface of D. oliganthum with 90 × 10 μm in 

measurement, the long cells with regularly sinuous 

walled, sparsely papillate and interrupted by Short 

cells. The exodermic small papillae having diameter 7 

× 7 μm. Each long cell with more than 5 papillae. The 

short cells were present in coastal zone and it’s also 

observed in inter-coastal zone and measured about 5 × 

16 μm. Prickle hairs were measured approx 180 μm. 

The Silica bodies with Dumbbell short shank shaped 

structure in with 16 × 10 μm. The Micro-hairs usually 

slender and bicellular type cells which having 25 μm 

in length. Stomata were measures about 30 × 20 μm. 

The inter- stomatal cell is regularly present between 

two adjacent Stomata with 40 × 25 μm. The epidermal 

cells were measured about 50 × 20 μm diameter. 

 

5. Dichanthium panchganiense Blatt. & McCann. 

The amphistomatic type of leaf is present in D. 

panchganiense. Stomata of lower and upper epidermis 

usually in a single row with irregularly interrupted by 

the inter-stomatal cells which is unequal in length to 

the stomatal cell. Subsidiary cells usually having 

elongated concave ends towards stomata. 

 

A. Adaxial Surface : 

Broadly oblong shaped long cells was observed in 

upper surface of D. panchganiense with approx 70 × 20 

μm, the long cells with regularly sinuous walled, 

sparsely papillate, interrupted by Short cells. The 

exodermic papillae 2.5 × 3 μm, with more than 4 

papillae on each long cell. The short cells were present 

in coastal zone and it’s also observed in inter-coastal 

zone and measured about 5 × 6 μm. Prickle hairs were 

measured approx 27.5 μm. Silica bodies Dumbbell 

nodular shaped with 13 × 10 μm. Micro-hair usually 

bicellular type, broad apical cell having 5 μm in length 

and basal cell with 15 μm in length. Stomata were 

measures about 25 × 15 μm. The inter-stomatal cell is 

regularly present between each adjacent Stomata with 

22 × 15 μm. The epidermal cells were measured about 

50 × 15 μm diameter 

 

B. Abaxial Surface: 

 

Narrowly oblong shaped long cells were observed on 

lower surface of D. panchganiense with approx width 

125 × 20 μm and interrupted by Short cells. The long 

cells with regularly sinuous walled, sparsely papillate. 

The exodermic papillae having 7 × 10 μm in diameter, 

more than 5 papillae is present on each long cell. The 

short cells were present in coastal zone and it’s also 

observed in inter-coastal zone and measured about 5 × 

10 μm. Prickle hairs were measured approx 25 μm. 

Silica bodies with Dumbbell nodular shaped measured 

about 22 × 7.5 μm. Micro-hairs usually bicellular type 

with slender cells having 15 μm in length. Stomata 

were measures about 22.5 × 16 μm. The inter-stomatal 

cell is regularly present between two adjacent Stomata 

with 45 × 15.2 μm. The epidermal cells were measured 

about 50 × 15 μm diameter. 

 

6. Dichanthium pertusum (L.) Clayton 

The amphistomatic type of leaf is present in D. 

pertusum. Stomata of lower and upper epi- dermis 

usually in a single row with regularly interrupted by 
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the inter-stomatal cells which is unequal in length to 

the stomatal cell, Subsidiary cells usually having 

elongated concave ends towards stomata. 

A. Adaxial Surface : 

 

Broadly oblong shaped long cells was observed in 

upper surface of D. pertusum with approximately 

measured about 120 × 10 μm, the long cells with 

regularly sinuous walled, non papillate and irregularly 

interrupted by Short cells. The short cells were present 

in coastal zone and it’s also observed in inter-coastal 

zone and measured about 5 × 10 μm. Prickle hairs were 

measured approximately 70 μm. Silica bodies 

Dumbbell short shank 

shaped measured about 20 × 12 μm. Micro-hair usually 

bicellular type, apical cell having 5 μm in length and 

basal cell with 20 μm in length. Stomata were 

measures about 25 × 20 μm. The inter-stomatal cell is 

regularly present between two adjacent Stomata with 

40 × 20 μm. The epidermal cells were measured about 

40 × 30 μm diameter 

 

B. Abaxial Surface: 

Narrowly oblong shaped long cells was observed in 

lower surface of D. pertusum with approximately 

measured about 85 × 10 μm, the long cells with 

regularly sinuous walled, non papillate and irregularly 

interrupted by Short cells. The short cells were present 

in coastal zone of lower surface, measured about 5 × 

15μm. Prickle hair was measured approximately 35 

μm. Silica bodies cross thik shank shaped and 

measured about 25 × 15 μm. Micro-hair usually 

bicellular type, broad apical cell having 17 μm in 

length and basal cell with 23 μm in length. Stomata 

were measures about 30 × 20 μm. The inter-stomatal 

cell is irregularly present between two adjacent 

Stomata with 70 × 25 μm. The epidermal cells were 

measured about 40 × 15 μm diameter. 

 

7. Dichanthium tuberculatum (Hack.) Cope 

The amphistomatic type of leaf is present in D. 

tuberculatum. Stomata of lower and upper epidermis 

usually in a single row with regularly interrupted by 

the inter-stomatal cells which is unequal in length to 

the stomatal cell, Subsidiary cells usually having 

elongated concave ends towards stomata. 

 

A. Adaxial Surface : 

 Broadly oblong shaped long cells was observed in 

upper surface of D. tuberculatum with approximately 

measured about 90 × 15 μm, the long cells with 

regularly sinuous walled, non papillate and regularly 

interrupted by Short cells. The short cells were present 

in coastal zone and measured about 5 × 15 μm. Prickle 

hairs were measured approximately 51 μm. Silica 

bodies cross thick shank shaped which is measured 

about 20 × 15 μm. Micro-hair usually bicellular type, 

apical cell having 15 μm in length and basal cell with 

35 μm in length. Stomata were measures about 30 × 20 

μm. The inter-stomatal cell is regularly present 

between two adjacent Stomata with 50 × 25 μm. The 

epidermal cells were measured about 40 × 30 μm 

diameter. 

 

B. Abaxial Surface: 

Narrowly oblong shaped long cells was observed in 

lower surface with approximately measured about 120 

× 10 μm, the long cells with regularly sinuous walled, 

non papillate and regularly interrupted by Short cells. 

The short cells were present in coastal as well as in 

inter-coastal zone of lower surface, measured about 11 

× 10 μm. Prickle hair was measured approximately 48 

μm. Silica bodies Dumbbell short shank shaped and 

measured about 20 × 10 μm. Micro-hair usually 

bicellular type, broad apical cell having 25 μm in 

length and basal cell with 35 μm in length. Stomata 

were measures about 30 × 23 μm. The inter-stomatal 

cell is irregularly present between two adjacent 

Stomata with 49 × 20 μm. The epidermal cells were 

measured about 75 × 15 μm diameter. 
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1) Table 1: Comparative micro-morphology of five 

members of Dichanthium species 

 

SPECIES 

NAME 

Le

af 

Su

rfa

ce 

Lo

ng 

cel

l ( 

µ

m) 

Sh

ort 

cel

l ( 

µ

m) 

St

o

ma

ta 

( 

µ

m) 

Mi

cr

o 

ha

ir 

( 

µ

m) 

Pri

ckl

e 

ha

irs 

( 

µ

m) 

Sil

ica 

Bo

die

s 

( 

µ

m) 

Int

er 

- 

St

o

ma

tal 

Ce

ll 

( 

µ

m) 

Epi

der

mal 

cell 

( 

µm) 

Pap

illa

e ( 

µm) 

 

Dichanthiu

m 

annulatum 

US 14

0 × 

20 

B1 

5 × 

20 

35 

× 

20 

70 20 23 

× 

15 

A2 

80 

× 

25 

B1 

50 

× 

30 

15 

× 

20 

LS 22

0 × 

12 

B2 

5 × 

7 

30 

× 

20 

80 41 26 

× 

12 

A1 

30 

× 

20 

B1 

40 

× 

20 

Abs

ent 

 

Dichanthiu

m armatum 

US 70 

× 

10 

B2 

7.5 

× 

7.5 

20 

× 

15 

20 59 15

× 

7.5 

A3 

50 

× 

20 

B1 

85 

× 

30 

15 

× 

20 

LS 12

0 × 

10 

B2 

5 × 

10 

27 

× 

22 

60 55 15 

× 

10 

A4 

50 

× 

25 

B1 

120 

× 

20 

5 × 

5 

 

Dichanthiu

m caricosum 

US 10

0 × 

10 

B2 

5 × 

12 

27.

5 × 

15 

50 30 21 

× 

15 

A1 

60 

× 

23 

B1 

55 

× 

25 

Abs

ent 

LS 70 

× 

12.

5 

5 × 

10 

30 

× 

20 

35 45 27 

× 

14 

A1 

59 

× 

24 

B1 

55 

× 

15 

Abs

ent 

B2 

 

Dichanthiu

m 

oliganthum 

US 11

0 × 

20 

B2 

10 

× 

13 

Ab

se

nt 

90 13

0 

20 

× 

15 

A1 

Ab

se

nt 

70 

× 

40 

Abs

ent 

LS 90 

× 

10 

B2 

5 × 

16 

30 

× 

20 

25 18

0 

16 

× 

10 

A1 

40 

× 

25 

B1 

50 

× 

20 

7 × 

7 

 

Dichanthiu

m 

panchganien

se 

US 70 

× 

20 

B1 

5 × 

6 

25 

× 

15 

20 27.

5 

13 

× 

10 

A3 

22 

× 

15 

B1 

60 

× 

15 

2.5 

× 

2.5 

LS 12

5 × 

20 

B2 

5 × 

10 

22.

5 × 

16 

15 25 22 

× 

7.5 

A3 

45 

× 

15.

2 

B1 

50 

× 

15 

7 × 

10 

 

Dichanthiu

m pertusum 

US 85 

× 

10 

B2 

5 × 

10 

25 

× 

20 

25 70 20 

× 

12 

A1 

40 

× 

20 

B1 

40 

× 

30 

Abs

ent 

LS 12

0 × 

10 

B2 

5 × 

10 

30 

× 

20 

40 35 25 

× 

15 

A5 

70 

× 

25 

B1 

40 

× 

15 

Abs

ent 

 

Dichanthiu

m 

tuberculatu

m 

US 90 

× 

15 

B2 

5 × 

15 

30 

× 

25 

50 51 20 

× 

15 

A5 

50 

× 

25 

B1 

40 

× 

30 

Abs

ent 

LS 12

0 × 

10 

B2 

11 

× 

10 

30 

× 

23 

60 48 20 

× 

10 

A1 

49 

× 

20 

B1 

75 

× 

15 

Abs

ent 

 

US: Upper Surface, LS: Lower Surface, 

A1: Dumbbell Short Shank, A2: Dumbbell Long Shank, 

A3: Dumbbell Nodular, A4: Regular Complex 

Dumbbell, A5: Cross thick shank 

http://www.theplantlist.org/tpl1.1/record/kew-408597
http://www.theplantlist.org/tpl1.1/record/kew-408597
http://www.theplantlist.org/tpl1.1/record/kew-408597
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B1: Elongated concave ends, B2: Elongated Sinuous 

 

IV. DISCUSSIONS 

 

Interrelationships of the family Poaceae have been 

described by Watson et al. (1985) and Clayton (1981). 

The genus Dichanthium is quite distinct in having a 

high ratio of basal/distal cell length ratio of bicellular 

microhairs, and 4-5 long short cells in a row (Faruqi, 

1961). Micromorphological features of the leaf 

surfaces of seven Dichanthium  species have a 

significant value in identification. The long cells were 

of rectangular and sinuous type in all the members. 

The short cells mostly alternating with long cells are 

found in all members. The costal zone shows presence 

of short cells alternating with silica cells in all species. 

The measured size of interstomatal cells was variable 

and were absent in upper surface of D. oliganthum. 

Stomatal nature and stomatal index has been 

calculated and presented in Tab. 1. Out of these 7 

species only D. oliganthum showed absence of stomata 

on upper surface. The size of prickles were larger in D. 

oliganthum than other species. In D. annulatum and D. 

panchganiense papillae were recorded only on upper 

surface. Papillae were absent in D. caricosum, D. 

pertusum and D. tuberculatum. Cork cells showed the 

silica deposition of Dumbbell shapes in all seven 

Dichanthium species.  
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Fig. 1: Photomicrographs of leaf blade 

 

1A.  Abaxial surface of D. annulatum showing 

Microhair Epidermal cell, Stomata, Silica cells, 

Long cell and  Inter  stomatal cell.  

 

1B.  Adaxial surface of D. annulatum showing 

Microhair,  

 

Epidermal cell, Stomata, Silica cells and Long cell. 

 

2A.  Abaxial surface of D. armatum showing 

Epidermal cell, Stomata, Silica cells, Long cell 

and Inter stomatal cell. 

2B.  Adaxial surface of D. armatum showing 

Epidermal cell, Stomata, Silica cells, Long cell, 

Prickle and Inter stomatal cell. 3A. Abaxial 

surface of D. caricosum showing Epidermal 

cell, Stomata, Silica cells, Long cell and Inter 

stomatal cell. 

3B.  Adaxial surface of D. caricosum showing 

Microhair, Epidermal cell, Stomata, Silica 

cells, Long cell and Inter stomatal cell. 4A. 

Abaxial surface of D. oliganthum showing 

Epidermal cell, Silica cells, Long cell and 

Inter stomatal cell. 

4B.  Adaxial surface of D. Oliganthum howing 

Stomata, Silica cells, Long cell   and Inter 

stomatal cell.  

5A. Abaxial surface of D. panchganiense showing 

Stomata, Silica cells, Long cell and Inter 

stomatal cell. 

5B.  Adaxial surface of D. panchganiense showing 

Microhair, Stomata, Silica cells, Long cell and 

Inter stomatal cell. 6A. Abaxial surface of D. 

pertusum showing Microhair, Epidermal cell, 

Stomata, Silica cells and Long cell. 

6B.  Adaxial surface of D. pertusum showing 

Microhair, Epidermal cell, Stomata, Silica 

cells, Long cell and Inter stomatal cell. 7A. 

Abaxial surface of D. tuberculatum showing 

Microhair, Silica cells, Prickle hair, Long cell 

and Inter stomatal cell. 

7B.  Adaxial surface of D. tuberculatum showing 

Microhair, Stomata, Silica cells, Long cell and 

Inter stomatal cell. 

(Legends. LC: Long cell, SC: Short cell, ST: 

Stomata, MH: Microhair, PH: Prickle Hair, SI: 

Silica cell, EC: Epidermal cell, P: Papillae). 
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