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Abstract 

 Micro- and macro-morphological characters of fruit surface of seven species of Symphytum L. in Turkey 
were investigated. Fruits of S. asperum Lepechin, S. sylvaticum Boiss., S. brachycaylx Boiss and S. kurdicum 
Boiss. & Hausskn have indistinct basal ring which in S. ibericum, S. orientale and S. bornmuelleri is distinct. 
Based on the structure and ornamentation of the fruit surface, tuberculate and rugose types can be 
distinguished. Micro-morphological characters could be useful in solving taxonomic problems of Symphytum 
asperum, S. kurdicum, S. ibericum, S. orientale, S. bornmuelleri, S. brachycalyx and  S. sylvaticum.   
 

 The genus Symphytum L. (Boraginaceae) in Turkey in represented by 20 species (Wickens 
1978). In recent years, various studies have been carried out on Symphytum.  Most of them are 
focused on chemical structure and chromosome number, but no published information available 
on their detailed anatomy, micromorpholoy and taxonomy (Ulubelen and Doğanca 1971, Ahmad 
et al. 1993, Mohammad et al. 1995). The microstructural properties of the seeds and fruit surface 
can be useful for delimiting taxa at various levels (Hufford 1995, Juan et al. 2000, Karcz et al. 
2000, 2005, Bobrov et al. 2005). The present study is carried out to use micro-morphological 
characters in the delimitation of some Symphytum L. species. 
 Fruits of seven species of Symphytum L. were obtained from Gazi University and Ondokuz 
Mayıs University Herbaria. For scanning electron microscopy, dried fruits were mounted on stubs 
using double-sided adhesive tape. Samples were coated with 12.5- 15.0 nm of gold. Coated fruits 
were examined following Stearn (1973) and photographed with JMS-6400 Scanning Electron 
Microscope (SEM). 
 Features of fruit surface, shape, colour and size have been used in distinguishing species. 
Fruits of S. asperum Lepechin, S. sylvaticum Boiss., S. brachycaylx Boiss and S. kurdicum Boiss. 
& Hausskn have indistinct basal ring. S. bornmuelleri Bucknall., S. ibericum Steven and S. 
orientale L. have distinct basal ring.  Basal rings are thickened, collar-like and toothed in fruits of 
S. ibericum Steven, S. brachycalyx Boiss, S. kurdicum Boiss. & Hausskn and S. bornmuelleri 
Bucknall. The fruits of S. bornmuelleri, S. kurdicum Boiss. & Hausskn, S. sylvaticum Boiss. and S. 
asperum Lepechin are obliquely keeled. No keel was found in fruits of S. orientale L. and S. 
ibericum Steven. However, S. orientale have 1-2 splits on the fruit's surface. The species have 
similar nutlet size. Nutlets of S. ibericum are smaller than the others. Colour of fruits varies from 
light brown to dark brown. Based on the structure and ornamentation of the fruit surface, 
tuberculate and rugose types can be distinguished.  
 Tuberculate type: Tuberculate type  is most common among the  species and is of three types  
as described below. 
 Pusticulate tuberculate: This type is characterized by bulges and big or small tuberculates on 
surface and is seen in S. asperum and S. kurdicum. The conspicuous and infrequent bulges are 
seen on the surface of S. asperum (Figs. 1-2) and S. kurdicum (Figs. 3-4). Big and small 
tuberculates are present both on surface and on bulges of these two species. Bulges and 
tuberculates are bigger in S. kurdicum than other species. Nutlets of S. asperum are 3-4 mm long 
and brown in colour. In S. kurdicum, nutlets are 3.0-4.5 mm long and brownish.  
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Figs 1-8. Scanning electron micrographs of Symphytum fruits. General view on the left (Bars = 1 mm), fruit 

surface on the right (Bars = 100 µm). 1-2. S. asperum, 3-4. S. kurdicum, 5-6. S. ibericum, 7-8. S. orientale. 
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Figs 9-14. Scanning electron micrographs of Symphytum fruits. General view on the left (Bars: 1 mm); fruit 
surface on the right (Bars: 100 µm, only Fig. 12: 10 µm.). 9-10.  S. bornmuelleri, 11-12. S. brachycalyx, 
13-14. S. sylvaticum.   

 

 Colliculate tuberculate: This type is found in S. ibericum, S. orientale and S. bornmuelleri. 
But some differences are seen in fruit surface of these species. The diagnostic characters of 
colliculate type are dense and big bulges. In S. ibericum, dense and big bulges covered all fruit 
surface. There are tuberculates on the bulges. Also, small tuberculates are seen among the bulges 
(Figs. 5-6). Nutlets are 2-3 mm long and light brown in colour. S. orientale has small colliculate 
tuberculate surface type. The surface of this species is covered with dense and irregular bulges. 
There are 1-5 tuberculates and aculeates on the bulges. Small tuberculates are present among the 
bulges (Figs. 7-8). Fruits are 3-4 mm and brown in colour. In S. bornmuelleri, bulges are generally 
united and long like mountain ranges. There are dense tuberculates between bulges (Figs. 9-10). 
Nutlets are 3.0- 3.5 mm long and light brown in colour. 
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 Punctate tuberculate: This surface type is found only in S. brachycalyx. In comparison with 
the above types, punctate type was more basic. The most smooth surface is found in this species. 
Fruit surface is formed of small tuberculate structures. These structures can be seen under high 
magnification (Figs. 11-12). Nutlets are 3-4 mm long and brown in colour.  
 Rugose type: The rugose surface type is found in S. sylvaticum. There are bulges, big and 
small tuberculates  and aculate ornamentation on the surface (Figs. 13-14).  This type is like 
combination of pusticulate and punctate surface types. Small tuberculates are common on the fruit 
surface. Nutlets are 3.0-4.5 mm long and light brown in colour. 
 Wickens (1978) reported that the fruits of Symphytum species are smooth or verruculose and 
often rugose. The micrographs show that the morphology of the fruit surface of studied species  is 
generally verruculose. In this study, S. ibericum and S. orientale have similar types. But there are 
irregular bulges and small 1-5 tuberculates and aculeates on the bulges in S. orientale. S. ibericum 
has been found to have regular bulges and there are big 1-2 tuberculates on the bulges. S. asperum 
and S. kurdicum have pusticulate-tuberculate. In S. kurdicum, tuberculates are bigger and more 
dense than others. 
 The fruits of Boraginaceae are characterized by one-seeded mericarpids (nutlets) with a 
sclerified exocarp protecting the seeds (Diane et al. 2002). The number of seeds produced per 
capsule can serve as a diagnostic character (Juan et al. 2000). Symphytum species has one-seeded 
nutlet. Micro-morphological characters could be useful in solving taxonomic problems of the 
Symphytum species.  
 

Acknowledgements 
 Authors gratefully acknowledge the Research Fund of Ondokuz Mayıs University for this 
project (Project Number: ORD-008) and thank the personnel of the Electron Microscope 
Laboratory of Karadeniz Technical University for Scanning Electron Microscopy. 
 

References 
Ahmad V.U., M. Noorwala, F.V. Mohammad, B. Sener, A.H. Gilan and K. Aftab. 1993. Symphytoxide A, a 

triterpenoid saponin from the roots of Symphytum officinale.  Phytochem. 32(4): 1003-1006. 
Bobrov A.V.F.C., P.K. Endress, A.P. Melikian, M.S. Romanov, A.N. Sorokin and A.P. Bejerano. 2005. Fruit 

structure of Amborella trichopoda (Amborellaceae). Bot. J. Linnean Soc. 148: 265-274. 
Diane N., H. Förther and H.H. Hilger. 2002. A systematic analysis of Heliotropium, Tournefortia and allied 

taxa of the Heliotropiaceae (Boraginales) based on ITSI sequences and morphological data. Amer. J. 
Bot. 89: 287-295.  

Hufford L. 1995. Seed morphology of Hydrangeaceae and its pyhlogenetic implications. Intl. J. Plant  Sci. 
156: 555-580. 

Juan R., J. Pastor and I. Fernandez. 2000. SEM and light microscope observations on fruit and seeds in 
Scrophulariaceae from southwest Spain and their systematic significance. Ann. Bot. 86: 323-338.  

Karcz J., H. Weiss and J. Maluszynska. 2000. Structural and embryological studies of diploid and tetraploid 
Arabidopsis thaliana (L.) Heynh. Acta Biologica Cracoviensia, Series Botanica 42(2): 113-124.    

Karcz J., T. Ksiazczyk and J. Maluszynska. 2005. Seed coat patterns in Rapid- cycling Brassica forms. Acta 
Biologica Cracoviensia Series Botanica 47(1): 159-165.    

Mohammad F.V., M. Norwala, V.U. Ahmad and B. Şener. 1995. A bidesmosidic hederagenin hexasaccharide 
from the roots of Symphytum officinale. Phytochem. 40(1): 213- 218. 

Stearn W.T. 1973.  Botanical Latin. David & Charles, Newton Abbot, England. 
Ulubelen, A. and S. Doğanca. 1971. Alkaloidal and other constituents of Symphytum  orientale. Phytochem. 

10(2): 441- 442.  
Wickens G.E. 1978. Symphytum. In: Flora of Turkey and the East Aegean Islands, P.H. Davis (Ed.). 6: 378-

386, Edinburgh Univ. Press, Edinburgh.  

(Manuscript received on 17 December, 2007; revised on 10 September, 2009) 

 


	Key words: Symphytum L., Boraginaceae, Fruit surface, Microm
	Abstract

