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ABSTRACT 
 

This study was carried out on 7 species of genus Ipomoea (some wild and others cultivated); in 
addition to one species of genus Merremia and one species of genus Argyreia to determine the 
taxonomic relationships between the three genera and to find a solution for the problem raised from the 
confusion on the taxonomic situation of genus Merremia or Argyreia. Are they belong to genus 
Ipomoea, or considered as separate genera?. This study focused on the micro-morphological survey on 
seed surface characteristics of each species by using Scanning Electron Microscope (SEM). These data 
were analyzed by numerical analyses technique to represent the relationships between the studied taxa 
in a form of dendrogram. An artificial key, using the posterior characters, will design to identify these 
species. 
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Introduction 
 

Family Convolvulaceae is one of the common family including the ornamental plants. The 
geographical distribution of the family refer that the family is widely distributed in the tropical, 
subtropical and north and south temperate regions. The family includes more than 1500 species (Baily 
and Bailey, 1976). The family has three or four subfamilies more than 8 tribes. There was a great 
confusion on the relationships between these groups (Wilson, 1960). The family including woody 
annual and perennial herbaceous plants. Densely vegetation or open shrubs (Baily and Bailey, 1976). 
The plants of this family are usually climbing with long trailing or twining stems. Articulated latex 
canals or latex cells are the most common characteristic of this family (Huxely, 1992). Simple leaves 
simple, with entire margine, sometimes lobed or pinnately divided to pectinate, alternate, exstipulate.  
Inflorescence determinate, cymose. Flowers solitary, axillary, with jointed peduncles. Flowers large 
actinomorphic, perfect, hypogynous, ephemeral, with intrastaminal disc. Fruit with 4-valved septifragal 
capsule. The family including numbers of genera (Mabberley, 1997). The most famous ornamental one 
is Ipomoea with 500 species. The plants of genus Ipomoea, in addition to uses as ornamentals, it could 
be used as food crops, food additives and vulcanization of its latex to rubber and laxatives (Austin, 
2004).  

The taxonomic situation of both genera; Merremia and Argyreia had a great argues and confusion 
with genus  Ipomoea. Where some taxonomists mentioned that both genera raised from genus Ipomoea 
(Lineaus, 1753; Jacq., 1788 and Peter, 1891), while others considered them as separate genera (Hall, 
1893). So, this study was carried out on 8 species of genus Ipomoea (wild and cultivated); one species 
of genus Merremia and one species of genus Argyreia firstly, to determine the taxonomic relationships 
between the three genera and then to identify if Merremia or Argyreia is belong to genus Ipomoea, or 
considered as separate genera. This study focused on the micro-morphological survey on seed surface 
characters of each species by using Scanning Electron Microscope (SEM). From the posterior 
characters, an artificial key to determine and identify the species will design. 

http://en.wikipedia.org/wiki/Convolvulaceae
http://en.wikipedia.org/wiki/Species
http://en.wikipedia.org/wiki/Annual_plant
http://en.wikipedia.org/wiki/Perennial_plant
http://en.wikipedia.org/wiki/Herbaceous_plant
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Material and Methods 

Plant materials  
  

Based on the micro morphological characteristics of seeds of the species of the three genera; 
Ipomoea, Merremia and Argyreia, this study was carried out to determine the taxonomic relationships 
between them. Seeds of each species were collected from different vegetation and wild areas. Table (1) 
represent the accepted scientific and Arabic names, habit and the collection sites of the studied species. 
Artificial keys using the posterior characters were designed. 
 
Preparing samples for micro-morphological survey on seed surface by Scanning Electron Microscope 
(SEM). 

 
The detailed surface scan features was examined using Scanning Electron Microscope (SEM) 

with different magnifications. The SEM-micrographs were taken after mounting of the completely 
mature dry seeds with SPI supplies on copper stubs and coated with a thin layer of gold palladium in 
Edwards Sputter Coater Unit, S 150 B. Scanning was carried by JEOL- JSM T 100 Model Scanning 
Electron Microscope, Central Laboratory, National Information and Documentation Center (NIDoC), 
Dokki, Giza, Egypt. The magnification power was in between (33 to 2200 x) and (25 to 2500 x) 
according to the seed size, to represent the clearest and finest details of different surface sculptures. 
Comparative tables and accumulative figures were constructed and presented to clarify the most 
important diagnostic attributes of the studied seeds. Descriptive terms for seed surface scan were used 
as cited by Murley (1951) and modified by Stearn (1983). 

 
Table 1: The Accepted scientific and Arabic names, habits and collection sites of the studied species.     

Accepted Scientific name Arabic name  Habit Collection sites 

1- Ipomoea  cairica (L.) Sweet, Hort. Set elhossn Cultivated El-Marsafa El kaliubia 

2- Ipomoea carnea  Jacq. ------------ Cultivated Ismailia lake, Ismailia 

3- Ipomoea eriocarpa R.Br. ------------ Wild A.R.C., Giza 

4- Ipomoea hederacea  Jacq. ------------ Wild Shebin El – Kanater, Kalubaia 

5- Ipomoea  pes-caprae (L.) R. Br. Khouf elCamel Cultivated Alexandria –Cairo runway 

6- Ipomoea stolonifera (Cyr.) J.F.Gmel   ----------- Wild Baltim- Delta coast 

7- Ipomoea batatas (L.) Lam. Batata Cultivated Ismailia lake, Ismailia 

8- Merremia dissecta (Jacq.) Hallier f. Meremia Cultivated Fac. of Agri., Giza 

Argyreia  nervosa (Burm.f.)  Bojer Fedia Cultivated Orman Botanic Garden, Giza 

 
Results 
 
 Micro-morphological descriptions of seed surface by SEM 
 
1. Ipomoea cairica (L.) Sweet.   

Synonyms: Convolvulus caircus L. and Ipomoea  palmate Forssk. 
Ocellate epidermal cell wall, elongate in one direction, usually 5-7 gonals. The anticlinal wall 

boundaries are slightly raised, straight and folded (helical). Outer periclinal walls are disintegrated 
forming geometrical holes. Hilum oblong with  slit-like opening (Table 2 and Fig. 1). 

 
2. Ipomoea carnea Jacq.     

Synonyms: Batatas pareirifolia (Berthel. ex Spreng.) Choisy 
Ruminate epidermal cell wall. The anticlinal walls are irregular or elongate in one direction and 

4-5 gonals, boundaries are channeled or not well defined and sinuous. Outer periclinal walls are flat or 
concave. Hilum sub circular with  slit-like opening (Table 2 and Fig. 1). 



Middle East J. Appl. Sci., 8(2): 426-435, 2018 
ISSN 2077-4613 

428 

3. Ipomoea eriocarpa  R. Br.     
Synonyms: Ipomoea hispida (Vahl) Roem. & Schult., Convulvulus   hispidus Vahl, Symb.and  

Ipomoea sessiliflora Roth ex Roem. & Schult 
Ocellate epidermal cell wall. The anticlinal walls are elongate in one direction and 5-6 gonals, 

boundaries are slight raised, straight folded (helical). Outer periclinal walls are disintegrated forming 
geometrical holes. Hilum kidney shape with circular  opening (Table 2 and Fig. 2). 

 
4. Ipomoea hederacea  Jacq.    

Synonyms: Ipomoea barbigera Sweet and  Pharbitis hederacea  
                       (Jacq.) Choisy 
Rugose epidermal cell walls. The anticlinal walls are elongate in one direction and usually 6-8 

gonals, boundaries are semi-raised, sinuous. Outer periclinal walls are flat or concave. Hilum elliptic 
with  slit-like opening (Table 2 and Fig. 2). 

 
5. Ipomoea pes-carpae (L.) R.Br.  
Synonyms:  Convoluus Pes- carpae L.,Sp.Pl. and Ipomoea biloba  
                       Forssk., Fl. 
   Reticulate-foveate epidermal cell walls. The anticlinal walls are elongate in one direction and 5-6 
gonals, boundaries are semi-raised, straight or  sinuous. Outer periclinal walls are convex. Hilum 
circular with  slit-like opening (Table 2 and Fig. 3). 
 
Table 2: Maco and Micro-morphological descriptions of the seed of studied species 

               
Species 

Characters 

 
I. cairica 

 
I. carnea 

 
I. eriocarpa 

 
I. hederacea 

 
I. pes-arpae 

Colour Brown  Black with 
brown hairs 

bright brown Black Brown with brown 
hairs 

Shape Ovate Oblong Spherical Semi- spherical Spherical 

Length  mm 4 8 1-2 2-3 7-8 

Width mm 5 6-7 1-2 3-4 6 

L X Wmm2 20 48 2-4 6-12 48  
Grade Medium Large Small Small Large 

Texture Glabrous Hairy 
unicellular, 
dency and long  
hairs 

Glabrous Hairy unicellular, 
short and few  hairs 

Unicellular and 
short hairs in some 
parts 

Hilum Oblong with  
slit-like 
opening 

Sub circular 
with  slit-like 
opening 

Kidney shape 
with circular   
opening 

Elliptic with  slit-like 
opening 

Circular with  slit-
like opening 

Surface 
pattern 

Ocellate Ruminate Ocellate Rugose Reticulate-foveate 

Anticlinal  cell wall surface 

Gonal  No. 5-7  4-5 5-6  6-8 5-6  

Epidermal 
cells 

Elongate in 
one direction 

Irregular or 
elongate in one 
direction 

Elongate 
in one direction 

Elongate in one 
direction 

Elongate in one 
direction 

Relaief of 
cells 
boundaries  

Slight raised , 
straight folded 
 (helical) 

Channeled or 
not well defined, 
sinuous 

Slight raised 
straight folded 
(helical) 

Semi-raised, sinuous  Semi-raised, straight 
or  sinuous 

                                                          Outer Periclinal cell wall surface 

 Disintegrate 
forming 
geometrical 
holes 

Flat or concave Disintegrate 
forming 
geometrical 
holes 

Flat or concave Convex 

Grade:-    Large: equal or more than 7mm2     Medium: 7 > M > 4  mm2    Small: less     than 4 mm2 
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Fig.1: Seed surface scan of : 

                    1) I. cairica          and                 2) I. carnea          
                    A) the whole mature seed .     B) seed epidermal cells .      C) the hilum. 
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(3) 
                                A                              

(4) 
                               A 

 
                                 B  

                                   B 

 
                                C 

 
                                 C 

Fig. 2. Seed surface scan of: 
            3) I. eriocarpa     and       4) I. hederacea  
                 A) the whole mature seed.     B) seed epidermal cells.       C) the hilum. 
 
6. Ipomoea stolonifera (Cyr.) J.F.Gmel.   

Synonyms: Convolvulus littoralis L. Syst. and Convolvulus imperati   
                   Vahl., Symb. 
Rugose epidermal cell walls. The anticlinal walls are irregular and 5-6 gonals, boundaries are 

raised and semi-raised, sinuous. Outer periclinal walls are flat. Hilum sub circular with elliptic opening 
(Table 3 and Fig. 3). 

 
7. Ipomoea batatas (L.) Lam.     

Synonyms: Ipomoea batatatas (L.) Poir 
Weak reticulate epidermal cell walls. The anticlinal walls are irregular and polygonal, 

boundaries are superficial, sinuous or straight. Outer periclinal walls are flat. Hilum ovate with circular 
opening (Table 3 and Fig. 4). 
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8. Argyreia nervosa (Burm.f.) Bojer 
 

     Synonyms: Argyreia speciosa (L.f.) Sweet 
Reticulate epidermal cell walls. The anticlinal walls are elongate in one direction and 7-8 

gonals, boundaries are slightly raised and sinuous. Outer periclinal walls are convex or concave with 
delicate furrows. Hilum sub circular with circular  opening (Table 3 and Fig. 5). 
 
9.  Merremia dissecta (Jacq.) Hallier f.    
 

Synonyms: Convolvulus dissectus  Jacq. and Ipomoea dissecta  
                    (Jacq.) Pursh. 
Reticulate - areolate epidermal cell walls. The anticlinal walls are elongate in one direction 

often conjugate and 6-8 gonals, boundaries are slightly raised and sinuous. Outer periclinal walls are 
convex or concave with depressed stomata. Hilum sub circular with circular opening (Table 3 and Fig. 
5). 

 
Table 3: Maco and Micro-morphological descriptions of the seed of studied species 

           
Species 
Characters 

 
I.stolonifera 

 
I.batatas 

 
A. speciosa 

 
M.dissecta 

Colour Brown  with white hairs Black Black –grey Black 

Shape Oblong Spherical Fig-like  Semi-spherical 

Length  mm 6-7 5-6 6-7 3-4 

Width mm 5-6 5-6 4-5 4-5 

L X Wmm2 42 30 24-35 20 

Grade Medium Medium Medium Medium 

Texture Hairy unicellular, dency 
and long  hairs 

Glabrous Glabrous Glabrous 

Hilum Sub circular with   elliptic 
opening 

Ovate with circular   
opening 

Subcircula with circular   
opening 

Subcircula with circular   
opening 

Surface 
pattern 

Rugose Weak reticulate Reticulate Reticulate-areolate 

Anticlinal  cell wall surface 

Gonal  No. 5-6 Polygonal 7-8 6-8 

Epidermal 
cells 

Irregular Irregular Elongate in one direction Elongate in one direction, 
often conjugate 

Relaief of 
cells 
boundaries  

Semi-raised, sinuous Superficial,  sinuous or 
straight 

Slight raised, sinuous Slightly raised sinuous  

                                                                        Outer Periclinal cell wall surface 

 Flat  Flat  Convex or concave with 
delicate furrows 

Convex or concave with 
depresaid stomata 
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(5)           
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                         C 

Fig. 3: Seed surface scan of: 
            5) I. pes-carpae              and              6) I. stolonifera                            
                 A) the whole mature seed.      B) seed epidermal cells.      C) the hilum. 
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(7)   
                           A                                                               B 

 
                                                         C 

Fig. 4: Seed surface scan of: 
            7) I. batatas        
               A) the whole mature seed.        B) seed epidermal cells.         C) the hilum. 
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                                  C 

 
                                  C 

 Fig. 5. Seed surface scan of: 
             8) Argyria nervosa              and            9) Merremia dissecta                           

            A) the whole mature seed.     B) seed epidermal cells.        C) the hilum. 
Keys 

Key based on micro morphology of seed.  
 

A. Seed spherical or semispherical shape.  

a. Seed glabrous. 

    b. Hilum subcircula with circular opening. Reticulate-areolate  epidermal cell walls. The 

anticlinal walls are elongate in one direction often conjugate and 6-8 gonals, 

boundaries are  slightly raised and sinuous. Outer periclinal walls are convex  or 

concave with depresaid stomata. ……..………………………...… Merremia dissecta   

               bb. Hilum ovate with circular opening. Weak reticulate epidermal cell walls.  The 

anticlinal walls are irregular and  polygonal, boundaries are superficial, sinuous or 

straight. Outer periclinal walls are flat  .........................................… Ipomoea batatas      

aa. Seed hairy unicellular, short and few  hairs. Rugose epidermal cell walls. The anticlinal 

walls are elongate in one direction and usually 6-8 gonals, boundaries are semiraised, 

sinuous.  Outer periclinal walls are flat or concave. Hilum elliptic with slit-like 

opening..……………………………………………………..…… Ipomoea hederaceae    

    aaa. Seed vary 

         c. Seed glabrous. Ocellate epidermal cell wall, boundaries are slight raised , straight  

folded (helical). Outer periclinal walls are disintegrated forming geometrical holes. 

Hilum Kidney shape with circular opening ……………..………… Ipomoea eriocarpa   

                    cc.  Seed with brown hairs, unicellular and short hairs in some parts. Reticulate-foveate 

epidermal cell walls, boundaries are semi-raised, straight or  sinuous. Outer periclinal 

walls are convex. Hilum circular with  slit-like opening……..….. Ipomoea pes-carpae 

   AA. Seed vary.  

            d. Seed glabrous 

                 e.  Seed ovate shape. Ocellate epidermal cell wall. Outer periclinal walls are disintegrated 

forming geometrical holes. Hilum oblong with  slit-like opening….… Ipomoea  cairica 
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               ee.  Seed fig-like shape. Reticulate epidermal cell walls. Outer periclinal walls are convex 

or concave with delicate furrows. Hilum subcircula with circular opening 

………………………………..…..…………………………………. Aregyria nervosa 

         dd. Seed hairy; unicellular, dency and long  hairs 

                 f.  Seed brown hairs. Ruminate epidermal cell wall. boundaries are channeled or not well 

defined and sinuous. Outer periclinal walls are flat or concave. Hilum sub circular with 

slit-like opening…………………………………………………….…… Ipomoea carnea      

              ff. Seed with white hairs. Rugose epidermal cell walls. boundaries are raised and semiraised, 

sinuous. Outer periclinal walls are flat. Hilum sub circular with elliptic 

opening…..………………………………………….……………… Ipomoea stolonifera   
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