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Abstract 

 

Epidermal micromorphology of petals of 10 species of Spiraea L. of the family Rosaceae from Pakistan has been 

examined with Scanning Electron Microscope (SEM). Micromorphological attributes observed in petals and their reliability 

as a taxonomic marker is discussed. The epidermal cells exhibit definite geometrical patterns, where cell wall boundaries are 

more or less elevated and cell surface generally marked with striae. Stomata are completely absent. 
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Introduction  

 
Taxonomically Spiraea L., belongs to the family 

Rosaceae, sub-family Spiraeoidae, tribe Spiraeeae 
(Hutchinson, 1964). It is represented by 18 species in 
Pakistan (Stewart, 1972). After reviewing and adjusting the 
circumscription, only 8 species are recognized in Pakistan 
(Omer, 2012). The petals and sepals have the same 
structure as that of the leaf epidermis, parenchyma cells and 
vascular system (Essau, 1976). All are alike. Thatôs why it 
is considered that petal is a derivative of leaf. 

The patterns and designs on petals are not only to 
attract the insects but also to guide these pollinators 
towards the flower. The cali are present at the base of petals 
that absorb ultraviolet light. The temperature difference 
makes the petal bases distinguishable easily; where the 
nectaries are usually present (Thompson, Meinwald, 
Aneshansley & Eisner, 1972). These patterns differentiate 
closely related taxa and can be of diagnostic value in 
taxonomy, (Horovitz, 1972). 

During this investigation the micro morphological 
details of petals of 10 species of Spiraea viz., S. salicifolia, 
S. zabeliana, S. affinis, S. bella, S. brahuica, S. canescens, 
S. cantoniensis, S. pilosa, Shypericifolia and S. vacciniifolia 
have been carried out by Scanning Electron Microscope. 
 

Materials and Methods 

 
The petals were obtained from the flowers of 

herbarium specimen, belonging to 10 species of Spiraea. 
The material used in this study was obtained from the 
herbarium sheets borrowed on loan from Royal Botanical 
Gardens, Kew, England (K); British Museum of Natural 
History, London (BM); Royal Botanical Gardens, 
Edinburgh (E); Karachi University Herbarium (KUH); 
and National herbarium, (Stewart collection) Agricultural 
Research Council, Islamabad (RAW). 

The details of the voucher specimen are provided in 
appendix. For the SEM studies of the species, complete 
petals of corolla were taken and mounted onto the stub with 
double sided adhesive tape from adaxial and abaxial both 
surfaces on separate stubs. The samples were coated with 
30 A gold in a JEOL JSF-1500 Ion sputtering device at 
centralized research laboratory, University of Karachi and 
and examined with JEOL JSM-6380 Scanning Electron 

Microscope, at an accelerating voltage of 5 KV. For this 
investigation 2-5 samples of petals, from each species were 
examined and only one voucher has been cited in the 
appendix. The terminology used to describe the pattern or 
cell shape is that of Barthlott (1981) and Stearn (1983). 
 

Results: 

 

Micromorphological description of Petal surface:  

 
S. affinis Parker: Petal surface of this species exhibits 
closely packed adaxially epidermal cells. The cell 
surfaces are raised into broad finger-like projections or 
tubercles. The surface as a whole shows striate pattern 
which is parallel all over the surface except at the tubercle 
where these intermingled with one another (Fig. 1A). 

Abaxial surface of the petal is nearly the same as that 
of adaxial surface except somewhat thinner walls, striae 
not so prominent and become flattened at some places; 
tubercles less elevated and prominent (Fig. 1 B). 

 

S. bella Sims: Petal surface of this species does not show 

the cell boundaries prominently, the surface striated, Striae 

arranged either parallel or at right angle, they seem to be 

elevated or flattened, more or less folded. In the centre of 

striae plain areas can also be observed easily. Both of the 

petal surfaces show the same pattern (Fig. 1 C-D). 

S. brahuica Boiss.: The cells of petal surface of this 

species  boat shaped, margins  elevated  with ruminate 

patterns; entire surface striated, striae flowing parallel 

from margins into the depression in the mid, 

intermingling with one another. Both surfaces adaxial and 

abaxial are alike (Fig. 1. E-F). 

 

S. canescens D.Don: The adaxial and abaxial surfaces of 

this species entirely different. Adaxial surface has loosely 

packed cells without prominent cell boundaries and more 

or less thick folds, forming tubercle in the mid of the cell. 

Striae present all over the surface running parallel to each 

other, parallel or intermingling at the tubercle. The 

abaxial surface resemble with that of S. bella and does not 

show the cell boundaries prominently, the surface striated 

as a whole, parallel or at right angle, elevated or flattened, 

more or less folded (Fig. 1 G-H). 
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Fig. 1. Petal surface: S. affinis, Adaxial surfaces, A & Abaxial surface B; S. bella, Adaxial surface C & Abaxial surface D; S.brahuica: Adaxial 

surface E; Abaxial surfaces F; S. canescens: Adaxial surfaces, G & Abaxial surface H. 
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Fig. 2. Petal surface: S. cantoniensis, Adaxial surfaces: A; Abaxial surfaces B; S.hypericifolia, Adaxial surfaces: C; Abaxial surfaces 

D; S. pilosa adaxial surface: E; Abaxial surface F; S. vacciniifolia adaxially: G & Abaxial surface: H. 
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