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Cross sections of the pinnule in Polystichum setiferum (Forsk.) Woynar revealed an upper epidermis, 
a chlorophyllaceous mesophyll and a lower epidermis. Within the homogeneous mesophyll veins are 
present. Between the lower epidermal cells, stomata occur. In the epidermal cells chloroplasts are 
present. 
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INTRODUCTION 

The knowledge about the anatomy of ferns in Romania is quite limited; those 
concerning the structure of the frond, especially the pinnule, are almost lacking 
( T O M A 1977, PALADE 1997, T O M A and RUGINÄ 1998). 

This paper attempts to provide further information on the anatomy of the 
lamina, including stomata in one autochthonous fern, namely Polystichum seti­
ferum (Forsk.) Woynar. 

M A T E R I A L A N D METHODS 

The pinnule was preserved in FAA fixative (formalin-acetic acid-alcohol) dehydrated with 
graded alcohol series and embedded in paraffin (JOHANSEN 1940). Semi-thin cross sections (10-12 
urn) were obtained at a Minot microtome and subsequently stained with iodine green and carmine 
alumen. Stomata were obtained by scratching the lower epidermal surface of the pinnule. The obser­
vations and the drawings were performed with a Nikon bright field microscope, equipped with a Carl 
Zeiss (Jena), camera lucida. 
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RESULTS A N D DISCUSSION 

Cross sections of the pinnule revealed that the upper epidermis consists of one 
layer of isodiametric cells with chloroplasts, covered by cuticle. Right to the main 
vein, the upper epidermal cells are smaller and form a median ditch (Fig. 1). 

The chlorophyllaceous mesophyll consists of several layers of large paren­
chymatous cells. Some of them are branched and septate, large intercellular spaces 
are located among them, especially to the lower epidermis. I t can be seen a slight 
differentiation tendency of the mesophyll into palisade and spongy tissue, but it re­
mains still a homogeneous one (Fig. 1). Many authors consider that the mesophyll 
of ferns blade is homogeneous (OGURA 1938, RAVEN et al. 1992, STERN 1994). In 
the leaf blade of some species of ferns, such as Dryopteris filix-mas, Athyrium 
filix-femina, Asplenium septentrionale (BERCU 1998, 2001) also exist an arrange­
ment tendency of the mesophyll cells into a palisade tissue to the upper epidermis 
and a spongy one, to the lower epidermis. 

Fig. 1 . Polystichum setiferum (Forsk.) Woynar. Cross section of the leaf blade: Ct = cuticle, IS = 
intercellular space, LE = lower epidermis, M = mesophyll, Mx = metaxylem, MV = middle vein, Ph = 
phloem, Px = protoxylem, S = stoma, SS = sclerenchymatous sheath, Sc = sclerenchyma, UE = upper 

epidermis. x375. Orig. 
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The main vein embedded in the mesophyll consists of few centrally located 
xylem vessels, surrounded by phloem, externally protected by a sclerenchymatous 
sheath. Between the main vein and the inferior epidermis there is a group of 
sclerenchymatous cells, larger than those between the vein and the upper one (Fig. 1 ). 

The single layered lower epidermis, such as the upper one, is covered by cuti­
cle. Right to the main vein, the cells have an arched arrangement. Among the infe­
rior epidermal cells, stomata occur (Fig. 1 ). The stomata guard cells are of Amaryl­
lis-type, surrounded by 3-5 subsidiary cells. The subsidiary cells and the ordinary 
epidermal cells are similar (anomocytic type), exhibiting undulated walls and few 
chloroplasts (Fig. 2). 

C O N C L U S I O N S 

According to the present observations the pinnule of Polystichum setiferum 
reveals the usual succession of tissues. Both epidermis are single layered, covered 

Fig. 2 . Portion of the lower epidermis: Ch = chloroplasts, EC = epidermal cells, GC = guard cells, O = 
ostiole, S = stoma, SC = subsidiary cells. x444. Orig. 



by cuticle. The space between them is filled up with, a more or less homogenous 
chlorophyllaceous mesophyll. The vascular system consists of a hadrocentric bun­
dle, protected by a sclerenchymatous sheath. Between the main vein and the epi­
dermal cells, groups of sclerenchymatous cells are present. The stomata among the 
lower epidermal cells are of anomocytic type. In the epidermal cells, guard cells 
and subsidiary cells, chloroplasts are included. 
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