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ABSTRACT 

 
The objective of this study is to investigate macro and micro-morphological traits of three taxa of genus Mentha based on their 

morphological, seed and leaf scan variations. The study carried out on two wild species; M. longifolia (L.) Huds. subsp. typhoides (Briq.) 
Harley and M. longifolia (L.) Huds. subsp. schimperi (Briq.) Briq. and one cultivated; M. sativa L. This work proved the importance of 
seeds and leaves scan as a complementary tool to distinguish between taxa.  
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INTODUCTION 
 
 Lamiaceae has a cosmopolitan distribution all 
over the world  and consists of  236 genera and about 
7000 species [12]. Lamiaceae is one of the largest 
plant families of the flowering plant used as a 
framework to evaluate the occurrence of some 
typical secondary metabolites [17]. Lamiaceae is 
subdivided into two major subfamilies; the 
Lamioideae and Nepetoideae Bremer, et al. [3]. 
Mentheae Dumort. is the largest tribe of 
Nepetoideae, including 65 genera and approximately 
2000 species. According to the most recent 
classification, Mentheae can be divided into three 
sub-tribes; Salviinae (Dumort.) Endl.; Nepetinae 
(Dumort.) Coss. & Germ. and Menthinae (Dumort.) 
Endl. [8,12]. 
 Genus Mentha is a member of the tribe 
Mentheae in the subfamily Nepetoideae. The tribe 
contains about 65 genera [4,8,16]. Different authors 
have disagreed on the circumscription of Mentha. 
The genus Mentha includes 25 to 30 species that 
grow in the temperate regions of Eurasia, Australia 
and South Africa [7,5].  
 The genus Mentha includes aromatic herbs of 
difficult taxonomic classification due to a great 
variability in their morphological characters and 
frequent hybridization [10]. Mentha is represented in 
the Egyptian flora by three species; M. spicata, M. 
pulegium and M. longifolia [1,11]. The later species 
is widely distributed and includes two subspecies; M. 
longifolia subsp. typhoides, and M. longifolia subsp. 

schemperei [11]. M. sativa (mint) is cultivated for its 
volatile oils and is used as food flavoring. 
 Mentha L. is a herb, annual or perennial, 
aromatic, often rhizomatous. Upper leaves sessile or 
subsessile; blade margin dentate, serrate, or crenate. 
Verticillasters (whorled inflorescence) many 
flowered; floral leaves similar to stem leaves or 
reduced; bracts lanceolate to linear, ± distinct. 
Flowers bisexual or pistillate. Calyx funnel-form to 
campanulate, 10–13-veined, throat glabrous or hairy, 
limb equally 5-toothed or 2-lipped, upper lip 3-
toothed, lower lip 2-toothed. Corolla funnel-form, ± 
regular or slightly irregular; tube generally included, 
throat slightly dilated or saccate in front, limb 4-
lobed; lobes equal, entire, upper lobe slightly wider, 
emarginate or 2-lobulate. Stamens 4, sub-equal, 
divaricate, erect, exserted in bisexual flowers, 
included and often rudimentary in pistillate flowers, 
posterior 2 slightly longer than anterior 2; filaments 
glabrous; anther cells 2, parallel. Style exserted, apex 
equally 2-cleft. Nutlets ovoid, dry, smooth or slightly 
tuberculate, apex rounded, rarely hairy. [2,11]. 
 The leaf characteristics of Mentheae show a 
great diversity in epidermal cell outline, stomatal 
complex and structure and density of trichomes, and 
the pattern of epidermal anticlinal cell walls may be 
closely related to ecological conditions. In general, 
straight or curved walls are characteristic of species 
growing in drier conditions, whereas undulate walls 
are found in species inhabiting more humid areas 
[15,9,8]. 
 The objective of this study is to investigate the 
macro- and micro-morphological traits in three 
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species of Mentha based on variations in their 
morphology of leaf and seed. Then, artificial keys 
using the posterior characters to distinguish between 
the studied species were designed. 
 
Materials and Methods 
 
 Field trips were carried out to collect the studied 
species from different locations in Egypt during 
2012–2013. Two wild and one cultivated species of 
Mentha were selected. The terminology of macro-
morphological characters follows [15]. Ten fresh 
specimens of the collected species and 15 herbarium 
were examined were checked. Mature plants and the 
seeds were collected during the flowering stage and 
after seed maturation for measuring morphological 
traits and seed scan analyses. Morphological traits 
were recorded on leaves and seeds for each species. 
The detailed leaf and seed surfaces scan features 
were examined by using Scanning Electron 
Microscope (SEM) with different magnifications. 
Scanning was carried by JEOL- JSM T 100 Model 
Scanning Electron Microscope, Central Laboratory, 
National Information and Documentation Center 
(NIDoC), Dokki, Giza, Egypt. Descriptive terms for 
leaf and seed surfaces scan as cited by Murley [13] 
and Claugher [6]. Investigation and identification 
criteria of the studied taxa were based on the 
authentic flora and taxonomic references, among of 
them; Hedge, [9] and Harley, et al. [8]. Classification 

of accepted subtribe and studied species of the family 
Labiatae (Lamiaceae) based on  Moon, et al. [12].  
 
Results and Discussion 
 
Mentha longifolia subsp. typhoides (Briq.) Harley, 
Notes Roy. Bot. Gard. Adinb. 38:38 (1980). 
Synonyms. Mentha sylvestris L. subsp. typhoides 
Briq., Bull. Soc. Bot. Geneve 5:90 (1889). 
Arabic name; Habaq El-Maiyya, Habaq El-Barr, 
Felaiyya. 
 Strongly aromatic perennial herb, tomentose-
canescent, 40-100 cm. high; stem erect, 
quadrangular. Flowers in terminal dense spikes, 
mauve to pink. leaves grey, ovate  to  lanceolate, 5.5-
8 x 1.5-1.9 cm, sharply serrate, acute apex, hardly 
clasping base, sessile. On both upper and lower 
epidermis; stomatal type diacytic with raised level 
and have rugose sculpture pattern. Trichomes; 
glandular (mentha and belladonna types), smooth 
ornamentation and non glandular (digitalis type) on 
upper epidermis and lower epidermis, globulate 
ornamentation (Fig. 1 A& B). Seed numerous 0.4-0.6 
x 0.2-0.3 mm in dimensions, ovate to broadly ovate 
with a rounded side, smooth, glabrous and dull 
surfaced, dark brown to black. Reticulate epidermal 
cell walls. Raised anticlinal walls and usually 6-7 
gonal, raised boundaries. Outer periclinal walls are 
concave. Hilum conspicuous, terminal, pike and 
rounded. Base glabrous and rounded (Fig 2). 

 

       
(A)                                                                           (A) 

        
(B)                                                                           (B) 

 
Fig. 1: Scanning electron micrographs of leaf blade of M. longifolia (L.) Huds. subsp. typhoides (Briq.) Harley, 

A: Surface of upper epidermis, B: Surface of lower epidermis.    
 



6569                    Hanan S. Abd El Maksoud, 2013 /Journal Of Applied Sciences Research 9(10), December, Pages: 6567-6573 
 

 

 

  
(A)                                                                           (B) 

 
(C) 

Fig. 2: Scanning electron micrographs of seed of M. longifolia (L.) Huds. subsp. Typhoides (Briq.) Harley, A: 
Seed shape, B: Seed surface sculpture patterns, C: hilum shape. 

 
Mentha longifolia subsp. schimperi (Briq.) Briq. In 
Engl. And Prantl, Naturl. Pflanzenfam. IV, 3a: 321 
(1897). 
Arabic name; Habaq. 
 Strongly aromatic perennial herb, tomentose, 40-
90 cm high; stem erect, quadrgonous; flowers in 
terminal dense spikes, mauve to lilac. Leaves green, 
narrowly lanceolate, 5.5–7 x 0.5–1.1 cm, obscurely 
serrate to almost entire, acute apex, more or less 
clasping base, sessile; Upper epidermis of stomatal 
type diacytic with superficial level and pusticulate 
sculpture pattern. Lower epidermis has diacytic 
stomatal type with semiraised level, verrucate 
sculpture pattern. Trichomes; glandular (mentha and 
belladonna types), smooth ornamentation and non 
glandular (digitalis type) on upper epidermis and 
lower epidermis globulate ornamentation (Fig. 3). 
Seed numerous 0.3-0.4 x 0.2-0.25 mm in dimensions, 
ovate, with a rounded side, smooth, glabrous and dull 
surfaced, dark brown. Scalariform epidermal cell 
walls. Anticlinal walls raised, broad and usually 4-6 
gonal, raised boundaries. Outer periclinal walls are 

concave. Hilum conspicuous, terminal, small pike, 
broad and rounded. Base glabrous and rounded (Fig 
4). 
 
Mentha sativa  L., Sp. Pl. 2: 576. 1753. 
Arabic name; Na’na. 
 Stems erect-ascending, 30–100 cm tall, 
branched, glabrous or angles sparsely minutely 
hispid. quadrangular Verticillasters in cylindrical 
terminal purple spikes. Petiole 0.1–0.2 cm, ; leaf 
blade green, lanceolate to ovate-lanceolate, 2.5–
3.5×0.8–2.2 cm, glabrous or abaxially minutely 
hispid on veins, densely glandular, margin sharply 
serrate, apex acute. Upper epidermis of stomatal type 
anomocytic with superficial and semidepresed level 
and rugose sculpture pattern. Lower epidermis has 
anomocytic stomatal type with raised level, reticulate 
sculpture pattern. Trichomes;glandular (mentha 
type), smooth ornamentation and non glandular 
(digitalis type) on both upper and lower epidermis 
(Fig. 6). In Egypt, this species do not produce seed. 
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(A)                                                                           (A) 

    
(B)                                                                           (B) 

Fig. 3: Scanning electron micrographs of leaf blade of Mentha longifolia subsp. schimperi (Briq.) Briq., A: 
Surface of upper epidermis, B: Surface of lower epidermis, C:Trichomes.    

 

    
(A)                                                                           (B) 

 
(C) 

Fig. 4: Scanning electron micrographs of seed of Mentha longifolia subsp. schimperi (Briq.) Briq., A: Seed 
shape, B: Seed surface sculpture patterns, C: hilum shape. 
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(A)                                                                           (A) 

   
(B)                                                                           (B) 

Fig. 5: Scanning electron micrographs of leaf blade of Mentha sativa L., A: Surface of upper epidermis,  B: 
Surface of lower epidermis, C:Trichomes.    

 
Table 1: Diagnostic characters of the studied Mentha species 

Characters M. longifolia subsp. typhoides M. longifolia subsp. schimperi M. sativa 
Leaf: 

- Shape 
 

- Margin 
 

- Apex 
- Base 
- Color 

- Venation color 
- Petiole 

- Dimensios(cm) 
 

- Upper epidermis: 
- Stomatal  type 
- Stomatal  level 

 
- Sculpture pattern 

 
- Lower  epidermis: 

- Stomatal  type 
- Stomatal  level 

- Sculpture pattern 
- Trichomes type 

 
-Trichomes ornamentations 

 
- Seed: 
- Shape 

- Dimensions (cm.) 
- Texture 
- Surface 
- Color 

- Sculpture pattern 
- Hilum 

 
- Base 

- Anticlinal walls 
- Outer preclinal walls 

 
Ovate to lanceolate 

 
Serrate 

 
Acute 

hardly clasping 
Gray 
White 
Sessile 

5.5-8 x 1.5- 1.9 
 
 

Diacytic 
Raised 

 
Rugose 

 
 

Diacytic 
Raised 
Rugose 

Glandular and non-glandular 
 

Globulate 
 
 

Ovate – broadly ovate 
0.4-0.6 x 0.2-0.3 
Smooth, glabrous 

Dull 
dark brown - black 

Reticulate 
conspicuous, terminal, pike, 

rounded 
Glabrous and rounded 

Raised, 6-7 gonal       
concave 

 
Narrowly lanceolate 

 
Obscurely serrate to almost 

entira 
Acute 

More or less clasping 
Green 
Green 
Sessile 

5.5-7 x 0.5-1.1 
 
 

Diacytic 
Superficial 

 
Pusticulate 

 
 

Diacytic 
Semiraised 
Verrucate 

Glandular and non-glandular 
 

Globulate 
 
 

Ovate  with rounded side 
0.3-0.4 x 0.2-0.25 
Smooth, glabrous 

Dull 
Dark  brown 
Scalriform 

conspicuous, terminal, small 
pike, rounded, broad 

Glabrous and rounded 
Raised, 4-6 gonal       

concave 

 
Lanceolate to Ovate - 

lanceolate 
Sharply serrate 

 
Acute 

Not clasping 
Green 
Green 

Petiolate 
2.5-3 x 0.8-2 

 
 

Anomocytic 
Superficial & 
semidepressed 

Rugose 
 
 

Anomocytic 
Raised 

Reticulate 
Glandular and non-

glandular 
Smooth 

 
 

In Egypt, does not give 
seed 
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Key to the studied Mentha species based on 
macromorphology of leaf characters: 
 
- Leaf color gray, venation color white, ovate to 
lanceolate, sessile, serrate…………………M. 
longifolia subsp. typhoides  
 
-  Leaf color green, venation color green 
          = Petiol absent, narrowly lanceolate, obscurely 
serrate to almost  entire…………….………... M. 
longifolia subsp. schimperi 
 = Petiol present, lanceolate to ovate – lanceolate, 
sharply serrate.. M. sativa 
 
Key to the studied Mentha species based on 
micromorphology leaf sculpture pattern: 
 
- Rugose sculpture pattern of upper epidermis. 
= Stomata diacytic, raised, trichomes 
ornamentations globulate on both surfaces. Rugose 
sculpture pattern of lower epidermis……M. 
longifolia subsp. typhoides 
= Stomata anomocytic, trichomes ornamentations 
smooth on  both surfaces. Reticulate sculpture 
pattern of lower epidermis........ M. sativa 
  
- Pusticulate sculpture pattern of upper epidermis.  
= Stomata diacytic, superficial, semiraised on lower 
epidermis,    trichomes ornamentations globulate. 
Verrucate sculpture pattern of lower epidermis 
……………………… M. longifolia subsp. schimperi 
 
Key to the studied Mentha species based on seeds 
characters: 
 
- Plant produce seed in Egypt.  
=  Seed color dark brown to black, ovate to broadly 
ovate shape, reticulate sculpture pattern, 6-7 gonal  
………..  M. longifolia subsp. typhoides    
=   Seed color dark brown, ovate with rounded side 
shape, scalriform sculpture pattern, 4-6 gonal 
……….. M. longifolia subsp. schimperi  
- Plant does not produce seed in Egypt ……… M. 
sativa 
 
 This study considered the first step in studying 
the taxonomic revision of genus Mentha in Egypt 
and further studies still needed including much more 
morphological traits, karyotype, molecular and 
isozyme data so that the taxonomy and the 
classification of Mentha species in Egypt might be 
established. In addition, a comparative micro-
morphological study on leaves and seeds of Mentha 
plants to the anatomical one have to be considered.   
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