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Abstract 

Micromorphology of trichomes of selective members of Cucurbitaceae like Lagenaria vulgaris, Benincasa hispida, Cucurbita 

maxima, Luffa acutangula and Cucumis sativus were studied microscopically using scanning electron microscope. The trichomes 

among the selected members were differ from unicellular to multicellular, conical to elongated, smooth to ridges, with or without 

flattened disk at base and cystolithic appendages, thin to thick walled, unbranched, glandular or non-glandular. Stomata are minute 

apertures bounded by two guard cells. They are found mainly in the epidermis of the leaves, they have actinocytic stomata. Large 

numbers of stomata present in most of the species. This study helps in identifying taxonomically the difference within the selective 

members with regards to the stomata and trichomes micromorphology. 
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Introduction 

Plant classification has been a subject of discussion among 

plant taxonomists over the years. Plants are classified and 

reclassified as soon as new evidences arise and this is going to 

be a continuous exercise over some year to come. Most plants 

are classified based on external morphological structure such 

as flowers and fruits. These structures are not always available 

on plants because they are seasonal in production. Due to this 

reason, other means of classification need to be involved; one 

of which is anatomical studies especially of leaves (Davis and 

Heywood. 1963) [6]. The epidermis is the outer layer of cells 

covering the leaf. It has several functions: protecting the 

plants against water loss by transpiration, regulation of 

gaseous exchange, secretion of metabolic compounds and 

absorption of water. 

Most leaves show dorsiventral anatomy: the upper (adaxial) 

and lower (abaxial) surfaces have somewhat different 

construction and may serve different functions (Hardie, 2009) 
[11]. It can also be used as taxonomically include several 

differentiated cell type: epidermal cells, subsidiary cells, guard 

cells and epidermal hairs (i.e., trichomes). These features have 

been used previously to resolve some taxonomic problems or 

to contribute to ever increasing taxonomic data base in some 

genera and even families of plants (Watson, 1964; Van Wyk 

et al., 1982; Ren et al., 2007; Saheed and Illoh, 2010) [34, 31, 26, 

27]. Continuity and/or discontinuity of the characters can be 

used to show relationships and differences between plant taxa 

within a genus or between families. 

The Cucurbitaceae family ranks among the highest of plant 

families for number and percentage of species used as human 

food. The Cucurbitaceae consist of 130 proposed genera with 

800 species (Jeffrey, 2005) [14] mainly in regions tropical and 

subtropical. All species are sensitive to frost. Most of the 

plants in this family are annual vines, but some are woody 

lianas, thorny shrubs, or trees. Many species have large, 

yellow or white solitary flowers. The stems are hairy and 

pentangular. Tendrils are present at 90° to the leaf petioles at 

nodes. Leaves are exstipulate, alternate and simple palmately 

lobed or palmately compound. The flowers are unisexual, with 

male and female flowers on different plants (dioecious) or on 

the same plant (monoecious). The female flowers have 

inferior ovaries. The fruit is often a kind of modified berry 

called a pepo. 

Scanning Electron Microscopy is an ideal technique for 

examining plant surfaces at high resolution (Pathan et al., 

2008) [24]. Micromorphology of vegetative and reproductive 

plant organs is the object of research to resolve the taxonomic 

problems of critical species and genera. Trichomes are 

distributed at the surface of aerial plant parts, having various 

functions and are extremely variable in their presence across 

plant, location on plant organs, density, form, etc., a perusal of 

literature reveals that trichome morphology has not been 

studied in the systematic of Cucurbitaceae. The present study 

aims to survey and evaluate the trichomes micromorphology 

in Cucurbitaceae using SEM to provide new insights into its 

potential taxonomic value. 

 

Materials and Methods 

Five species of Cucurbitaceae viz., Benincasa hispida, 

Lagenaria vulgaris, Cucumis sativus, Luffa acutangula, 

Cucurbita maxima were scanned using scanning electron 

microscope (SEM). Leaves were collected from each plant 

and the specimens were dried in shade. Squares of leaves were 

excised using a razor blade from the plant, avoiding the midrib 

areas so as to give a relatively consistent surface. Leaf 

segments of approximately 20 mm2 were mounted on 

aluminum stubs using two-sided adhesive carbon tape. The 

samples were then coated with very thin layer of gold in a 

sputtering coater and observed with a scanning electron 

microscope. (Make: SEM-TESCON, Czechoslovakia). 
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Electron images were recorded using a digital image 

processor. 

 

Results and Discussion 

The importance of epidermal characters of leaves in 

angiosperms has been reviewed by several authors (Hagerup, 

1953; Stebbins and Jain, 1960; Borril, 1961; Stace, 1984; 

Nyawuame and Gill, 1990; Edeoga, 1991; Parveen et al., 

2000; Edeoga and Ikem, 2001) [9, 30, 4, 29, 21, 7, 23, 8].The 

trichomes in Cucurbitaceae vary from unicellular to 

multicellular, short to long, smooth to ridges, with or without 

flattened disk at base and cystolithic appendages, thin to thick 

walled, unbranched, glandular or non-glandular. Stomata are 

minute apertures bounded by two guard cells. They are found 

mainly in the epidermis of the leaves, they have Actinocytic 

stoma, in which the guard cells are surrounded by four or 

more subsidiary cells that elongated radially to the guard cells 

cyclocytic in which the 4 or more subsidiary cells are arranged 

in the form of a ring around the stomata. 

 

Benincasa hispida 

The trichomes in Benincasa hispida are unicellular, simple, 

elongated, uniseriate and unbranched, swollen at base, without 

cystolithic appendages and ended with a pointed tip (fig.1.A) 

The cell walls are thin and the cell lumen is wide (fig 1.D). 

The basal cells are bigly dilated and form a whorl of 

subsidiary cells. Compare to ventral surface more trichomes 

seen in dorsal surface of leaf (fig.1.B). Actinocytic stomata 

seen only in ventral surface (fig.1.C). 

 

 
 

Fig 1: Scanning electron micrographs of leaf surface of Benincasa hispida 

 

A-trichomes seen in the dorsal surface of the leaf epidermis 

(Mag-266x) | B- Basal cell of trichome (Mag-322x) | C- 

Stoma seen in ventral surface of leaf epidermis (Mag-4.65kx) | 

D- Trichome in adaxial epidermis (Mag-782x) 

 

Cucumis sativus 

In Cucumis sativus, the trichomes are distributed all over the 

leaf surface and comparatively dense at dorsal surface. Some 

trichomes are smaller in size. The trichomes are 2–3 celled, 

thick walled, conical, with few cystolithic appendages, 

swollen at base and ended with pointed tips (fig2.A). The 

trichomes originate from a circle of four or five epidermal 

cells (fig.2.B) which encircle the wide foot cell. Stomata are 

visible in both sides. The stomata are narrowly elliptical 

(fig.2.C). 

 

 
 

Fig 2: Scanning electron micrographs of leaf surface of Cucumis sativus 

 

A – Trichomes in the dorsal surface of the leaf epidermal 

surface (Mag. –994x) | B – basal cell of trichome (Mag. –

832x) | C – Ventral view, stomata and trichome scar (Mag.–

2.35kx) | D – Ventral view of epidermis (Mag.–835x) 

  

Lagenaria vulgaris 
The trichomes in Lagenaria vulgaris are covering type 

without any secretory structure, elongated, thin walled, with 

ridges, usually ended with acute apex and without cystolithic 

appendages. They are multicellular, uniseriate and unbranched 



International Journal of Botany Studies 

43 

structure. They are broad at the base and gradually tappering 

with pointed ends (fig 3.B). Numerous actinocytic stomata 

were seen in both sides. The cells surrounding the stomatal 

pores are uniformly arranged in the form of ring (fig.3.A). 

 

 
 

Fig 3: Scanning electron micrographs of leaf surface of Lagenaria vulgaris 

 

A - Stoma seen in the dorsal surface of the leaf epidermis 

(Mag-2.91kx) | B - Trichome in dorsal surface of leaf 

epidermis (Mag-457x) | C - Stomata seen in ventral surface of 

leaf epidermis (Mag-1.17kx) | D - Scar of trichome (Mag 1.62 

kx).  

 

Luffa acutangula 

The trichomes in L. acutangula are rudimentarily developed, 

with 3–4 rudimentary developed flattened basal cells. The 

apical cells are small and suddenly pointed. Basal cells are 

with cystolithic appendages. The trichomes are also seen 

isolated from the leaf. The isolated trichome has have bulged 

basal cell with which the trichomes are attached epidermal 

layer of the leaf (fig 4.A). The trichomes may be straight or 

curved (fig4.A, D). Stomata are commonly seen in adaxial 

surface of the leaf epidermis (fig.4.C). 

 

 
 

Fig 4: Scanning electron micrographs of leaf surface of Luffa acutangula 

 

A- Trichome has have bulged basal cell seen in the dorsal 

surface of the leaf epidermal surface (Mag-630x) | B-

Trichome with cystolithic appendages (Mag-750x) | C- 

Actinocytic stoma in ventral surface of leaf epidermis (Mag-

4.66kx) | D- Non glandular trichome (Mag-994x) 

Cucurbita maxima 

In Cucurbita maxima, Thick non glandular covering types of 

epidermal trichomes are commonly seen on the both sides of 

leaf. The trichomes are elongated, uniseriate and unbranched. 

The trichomes are attached on the epidermal cells. Stomata are 

common; they are widely elliptic or circular in outline. The 

stomatal pore was narrow and straight. 
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Fig 5: Scanning electron micrographs of leaf surface of Cucurbita maxima 

 

A-Trichome seen in the dorsal surface of the leaf epidermal 

surface (Mag-626x) | B-Stoma in abaxial surface of leaf 

epidermis (Mag- 5.73kx) | C- Ventral surface view of 

trichome (Mag- 1.20kx) | D- Stoma in adaxial surface of leaf 

epidermis (Mag-4.93kx)  

 

Conclusions 

The present scanning electron microscopic study of the leaf 

epidermal features of all five species of Cucurbitaceae viz., 

Benincasa hispida, Lagenaria vulgaris, Cucumis sativus, 

Luffa acutangula, Cucurbita maxima provided enough 

scanned characters which could be implored to support 

external morphological characters used to classify within the 

family. The study outcome revealed that the epidermal 

features such as stomata and trichomes of the selected 

members can be used as a tool for diagnostic and taxonomic 

studies, in herbal medicine and forensic science for the 

identification and authentication of plant specimens.  

 

References 

1. Ali MA, Pandey AK. Cucurbitaceae of Bihar: diversity 

and conservation. In: Trivedi P.C., editor. Global 

Biodiversity Status and Conservation. Pointer Publisher; 

Jaipur, Rajasthan, India, 2006, 257-263. 

2. Ali MA, Pandey AK, Lee J. Relationships among 

subfamily Cucurbitoideae (family Cucurbitaceae) from 

India inferred from ITS sequences of nrDNA. 

Phytomorphology. 2009; 59(3/4):127-140. 

3. Banerjee A, Sinhababu A, Kar RK, Mandal S. Micro 

morphological studies of four fuel wood yielding tropical 

leguminous plant. Pak. J Biol. Sci. 2004; 7(1):100-104. 

4. Borril M. Epidermal characteristic in the diploid 

subspecies of Dactylis glomerata L. J Linn. Soc. Bot. 

1961; 56:453-458. 

5. Chakravarty HL. Botanical Survey of India; Calcutta, 

India: Fascicles of Flora of India Fascicle II 

Cucurbitaceae, 1982.  

6. Davis PA, Heywood VH. Principle of Angiosperm 

Taxonomy. Oliver and Boyd, Edinburgh, 1963, 210-230. 

7. Edeoga HO. Comparative morphology of leaf epidermis 

in Costus after C. lucanusianus (Costaceae) complex and 

its systematic importance. Nig. Ann. Nat. Sci. 1991; 1:25-

30.  

8. Edeoga HO, Ikem CI. Comparative morphology of the 

leaf epidermis in three species of Boerhavia L. 

(Nyctaginaceae) In: Maheshwari J.K., Jain A.P., editors. 

Recent Research in Plant Anatomy and Morphology. 

Scientific Publishers; Jodhpur, India, 2001, 197-205. 

9. Hagerup O. The morphology and systematics of leaves of 

Eriales. Phytomorphology. 1953; 3:459-464. 

10. Haines HH. Allard and Son and West Newman Ltd.; 

London. The Botany of Bihar and Orissa, 1924. 

11. Hardie J. Autum leaves seen though herbivore eye. Proc. 

Royal Soc. Biol. Sci. 2009; 276:121-127. 

12. Haron NW, Moore DM. The taxonomic significance of 

leaf micromorphology in the genus Eugenia L. 

(Myrtaceae) Bot. J Linn. Soc. 1996; 120(3):265-277. 

13. Husain SZ, Aziz K, Saleha TS, Jahan N. Micro 

morphological studies of seven species of the genus 

Medicago L. (Fabaceae) from Pakistan. Pak. J Bot. 1994; 

26 (2):409-419. 

14. Jeffrey C. A new system of Cucurbitaceae. Bot. Zhurn. 

2005; 90:332-335. 

15. Jeffrey C. Notes on Cucurbitaceae, including a proposed 

new classification of the family. Kew Bull. 1962; 15:337-

371. 

16. Kannabiran B, Krishnamurthy KH. Morphology of foliar 

epidermis and taxonomy of the genus Crotalaria. 

Phytomorphology. 1972; 24:61-68. 

17. Kocyan A, Zhang LB, Schaefer H, Renner SS. A multi-

locus chloroplast phylogeny for the Cucurbitaceae and its 

implications for character evolution and classification. 

Mol. Phylogenet. Evol. 2007; 44:553-577.  

18. Leelavathi PM, Ramayya N. Structure, distribution and 

classification of plant trichomes in relation to taxonomy 

II. Caesalpinoideae. Ind J For. 1983; 6:43-56. 

19. Linnaeus C. Species Plant. 1753; 2:1008. 

20. McWhorter CG, Ouzts C, Paul RN. Micromorphology of 

johnsongrass (Sorghum helepense) leaves. Weed Sci. 

1993; 41:583-589. 

21. Nyawuame HGH, Gill LS. Epidermal morphology and 

histogenesis in some crop plants. Nig. J Agron. 1990; 4:6-

10. 

22. Pandey AK, Varma SK, Ali MA. The genus Luffa in 

India: diversity and conservation. In: Trivedi P.C., editor. 

Global Biodiversity Status and Conservation. Pointer 

Publisher; Jaipur, Rajasthan, India, 2006, 260-270. 

23. Parveen NS, Murthy KSR, Pullaiah T. Leaf epidermal 

characters in Crotalaria sp. (Papilionoideae) from Eastern 

Ghats. Phytomorphology. 2000; 50:205-212. 



International Journal of Botany Studies 

45 

24. Pathan AK, Bond J, Gaskin RE. Sample preparation for 

scanning electron microscopy of plant surfaces-Horses for 

courses. Micron. 2008; 39:1049-1061.  

25. Rapisarda A, Iauk L, Ragusa S. Micro morphological 

study on leaves of some Cordia (Boraginaceae) species 

used in traditional. Econ. Bot. 1997; 51(4):385-391. 

26. Ren B, Zhu XY, Jlang YC. Systematic significance of 

leaf epidermal features in Apios and Cochlianthus 

(Leguminosae). Acta Phytotaxonomical sinica, 2007; 

45:274-284. 

27. Saheed SF, Illoh HC. A taxonomic study of some species 

in Cassiinae (Leguminosae) using leaf epidermal 

charaters. Not. Bot. hort. Agrobot. 2010; 38:21-27. 

28. Shanta A, Radhakrishaniah M. Cladistic analysis of 

selected genera of Cucurbitaceae. Phytomorphology. 

2000; 50(1):103-111. 

29. Stace CA. The taxonomic importance of the leaf surface. 

In: Heywood V.H., Moore D.F., editors. Current Concept 

of Plant Taxonomy. Academic Press; London. 1984, 31-

39.  

30. Stebbins GW, Jain SK. A study of stomata development 

in Allium and Commelina. Dev. Biol. 1960; 1:409-426. 

31. Van Wyk AE, Robbertse PJ, Kok PDF. The genus 

Eugenia L. (Myrtaceae) in southern Africa: The structure 

and taxonomic value of stomata. Bot. J Linn. Soc. 1982; 

84:41-56. 

32. Vasishta PC. A text book of plant anatomy, Pradeep 

Publication, Jullundur. 1980; 8:152-157. 

33. Wang Yu-Guo, Guang-Zhao LI, Zhang Wen-Ju, You J, 

Jia-Kuan Chen. Leaf epidermal features of Rhododendron 

(Ericaceae) from China and their systematic significance. 

Acta Phytotax. 2007; 45(1):1-20. 

34. Watson L. The taxonomic siginificance of certain 

anatomical osrvation on Ericacaese. New Phytologist. 

1964; 63:274-280. 

35. Zhang Li-Bing, Simmons MP, Kocyan A, Renner SS. 

Phylogeny of the Cucurbitales based on DNA sequences 

of nine loci from three genomes: implications for 

morphological and sexual system evolution. 2006; 

39:305-322.  


