
Annals of West University of Timişoara, ser. Biology, vol. V-VI, pp.189-196  

MORPHO-ANATOMICAL STUDY OF CRYPSIS 

SCHOENOIDES (L.) LAM. SPECIES OF POACEAE 

FAMILY 
 

C. G. SIMEANU 

University of Craiova 

 

SUMMARY (online version) 

 This paper presents data on the morphology and anatomy of vegetative organs. 

The root is fasciculated and has a primary structure. The stem is ramified at the base, it has 

also primary structure and the transport vases are disposed on three concentrically circles. 

The leaf has homogenous mesophyl; the epidermal cells are longitudinally disposed 

parallel with the leaf nerves and the stomata are of biperigen type.  
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INTRODUCTION 

 Crypsis schoenoides (L.) Lam. is a halophyte species, annual, which 

can be found sporadically from the steppe zone to the zone of oak forests. It 

grows on marshy lands, floodable areas, salted soils, temporary underwater, 

very low in humus content.  

 Knowing the morphology and the anatomy of halofile plants has 

theoretical value but also a practical ones, in this respect, solutions and 

suggestions can be made for the farmers for the purpose of growing 

adequate crops and improving the salted pastures. 
 

MATERIAL AND METHOD 

 The plants were picked at full bloom (the plants were considered as 

mature that moment) using the method of digging up the whole rooting 

system. They were conserved into an mixture which content in equal 

proportions ethylic alcohol, glycerine and distilled water. The length and the 

wide of vegetative organs were measured using a ruler. The anatomy of 

vegetative organs was studied on transversal sections under the microscope. 

For epidermis study, tangential sections were carried out. Measurement on 

microscope was done with the ocular micrometer. Pictures were taken with a 

Nikon microscope.  

 The following nomenclature was used in the paper: VM = maximum 

individual value, Vm = minimum individual value,X = mean of individual 

values.  
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RESULTS AND DISCUSSIONS 

 

THE ROOT  
 The plant has fasciculated roots made of blades of approximately 

same length and thickness, with I degree branching especially at the base, 

which are well developed into the superficial layer of the soil (AS) from 

where the upper part of the plant is supplied with water and mineral salts. 

The adventive roots have the following lengths: VM = 9 cm, Vm = 4 cm,X = 

6,3 cm.  

 Under transversal section, the adventive root has a primary structure 

(Fig. 1) and thickness of 202,5 µm.  

 At the exterior of the root there are here and there rhyzoderm rests. 

The bark, which is 45 µm thick, is differentiated into exoderm, cortical 

parenchyma and endodermis. 

 The ectoderm’s contains two layers of polygonal cells with slightly 

thicken walls which are tidy disposed without spaces between them.  

The cortical parenchyma is well developed and is formed by 

spherical or oval cells with thin cellulosical walls and between the cells 

different size of intercell spaces can be found.  In this manner, a cortical 

aerenchyma of the root is formed. Endodermis is composed from one layer 

of thick walled cells in a shape of a horseshoe.  

The central cylinder is well developed in comparison with the bark 

that is characteristically for Crypsis genus, it has the thickness of 112,5 µm 

and has at the exterior a unistratified sclerenchymatic pericycle. 

Under the pericycle there is the fundamental parenchyma which 

occupy the entire central cylinder. In this tissue there are disposed in an 

alternative way numerous conducting fascicles of xylem and phloem. 

 Phloem fascicles have the average thickness of  14,4 µm, and inside 

there are 3-5  phloem vessels with the diameter of: VM = 9 µm, Vm = 4,5 

µm,X = 7,2 µm.  

 Xylem fascicles have an average thickness of  31,6 µm and have in 

their organisation numerous proto- and metaxylemic vessels with following 

diameters: VM = 40,5 µm, Vm = 11,25 µm,X = 20,7 µm.  

 Into the central zone of the root the sclerenchymatic cells have 

thinner and thinner walls and into the centre of the root there is a small gap 

which resulted probably after sectioning the plant material.  
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THE STEM  

 The stems are very much ramified at the base, have unequal 

branches, geniculat ascending, rarely upright, with obvious nodes basal 

internodes of purple colour. The branches are ending with spike panicles 

long of  1–3 cm.  

 The stems have the following length: VM = 21 cm, Vm = 6,5 cm,X 

= 13,1 cm, and the inferior nodes have sterile shoots covered by the leaf 

vagina.   

 Under transversal section, the stem has primary structure (Fig. 2) and 

have a thickness of  855 µm.  

 Epidermis is unistratified, is 12,4 µm thick and has an external 

cuticle of 2,25 µm. The epidermis cells are small, tidy disposed and have 

strongly mineralised walls, especially the external wall, doesn’t have 

chloroplasts in the interior and between them no stomata can be observed. 

 The bark is less developed and has no alternance of schlerenchyma 

bunches with asimilator parenchyma bunches like most of Poaceae species, 

but under epidermis, here and there, there are 1-3 cells with 

schlerenchymatized walls, the rest being large parenchymatic cells which 

have inside the chloroplasts. Some of the bark cells contain mineral crystals. 

The amyliferae pod and the pericycle are missing. 

 The phloem-xylem conducting fascicles of collateral closed type are 

disposed on three concentrically circles (Fig. 2). All the conducting fascicles 

are surrounded by a perifasciculary schlerenchymatic pod. The external 

circle conducting fascicles are smaller. 

 The phloem of the conducting fascicles of the three circles has an 

average thickness of 23,4 µm and contains vessels with the following 

diameters: VM = 4,5 µm, Vm = 2,25 µm,X = 3,1 µm.  

 The xylem from the three circles fascicles has an average thickness 

of 34,2 µm and is constituted of xylem vessels and xylem parenchyma 

which is accompanying the protoxylem vessels.  

 The xylem vessels are disposed in a “V” shape and have the diameter 

of : VM = 11,25 µm, Vm = 3,37 µm,X = 8,66 µm.  

 Cells of fundamental parenchyma are heterodiametrical, their growth 

is centripetal, have spaces between and some contain mineral crystals. The 

stem centre is occupied by a medullar lacuna of rexigen nature.   
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THE LEAF  

 The leaves have a long and split vagina. The limb is plan or twisted, 

of green bluish colour, with long and rare hair on the inferior side and short 

and dense hair on the upper face.  The ligulae is missing and is replaced by a 

tuft of hair. The leaf limb has the length of: VM = 60 mm, Vm = 20 mm,X = 

35 mm and the width of : VM = 3 mm, Vm = 1 mm,X = 1,95 mm.  

 

Tangential sections through leaf 

 Adaxial epidermis is situated between nervures and is composed of 

elongated cells, with thin walls, which are disposed in longitudinal lines that 

are parallel with the leaf nervures. At the level of nervures, the epidermal 

cells are shorter, their walls are thicker and at both ends of them there is a 

short sillicifiated cell (Fig. 3).  

 The epidermal cells between nervures have the length of: VM = 78,75 

µm, Vm = 31,5 µm,X = 54,67 µm, width of: VM = 24,75 µm, Vm = 11,25 

µm,X = 17,32 µm and density of: VM = 2821,86 cells/mm
2
, Vm = 513,1 

cells/mm
2
,X = 1056,1  epidermal cells/mm

2
.  

 The stomata are of biperigen type, can be founded only among the 

epidermal cells between nervures and have the length of: VM = 27 µm, Vm = 

22,5 µm,X = 25,2 µm and density of: VM = 169,85 stomata/mm
2
, Vm = 

106,15 stomata/mm
2
,X = 143,31 stomata/mm

2
. The stomata index has an 

average value of  11,95.  

 Among the epidermal cells situated at the level of nervures there are 

rigid unicellular hairs, of conical shape, with the length of: VM = 58,5 µm, 

Vm = 47,25 µm,X = 52,65 µm.  

 Abaxial epidermis has elongated cells, with slightly wavy walls, 

that are disposed in longitudinal lanes likewise those of adaxial epidermis 

(Fig. 4).  

 The epidermis between leaf nervures consists in cells of following 

lenght: VM = 94,5 µm, Vm = 42,75 µm,X = 72,22 µm, width of: VM = 22,5 

µm, Vm = 11,25 µm,X = 17,77 µm and density of: VM = 2079,3 cells/mm
2
, 

Vm = 470,31 cells/mm
2
,X = 779,21 epidermal cells/mm

2
.  

 Among the epidermal cells between nervures there are biperigen 

stomata with length of: VM = 33,75 µm, Vm = 24,75 µm,X = 29,47 µm and 

density of: VM = 191,1 stomata/mm
2
, Vm = 148,6 stomata/mm

2
,X = 169,85 
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stomata/mm
2
. The average value of the stomata index for this epidermis is 

17,89.  

Transversal section through leaf 

 The analysis carried out with the help of microscope emphasize the 

fact that the leaf has a homogenous mezophyl (Fig. 5 and 6). On the adaxial 

face the leaf has 10 elevations and 9 depths. The average thickness of the 

leaf right at the elevation points is  202,5 µm.  

 The adaxial epidermis is unistratified and is break off at the depths 

level where there are 5-8 buliform cells that are continued until the central 

zone of the limb. From the median buliform cell which is bigger, there are 

going onwards nechloroplastic cells which continue to the abaxial epidermis 

(Fig. 6). Facing each elevation points, below the epidermis there is a pack of 

sclerenchyma. Among the epidermal cells below the elevations there are 

elongated unicellular hairs.  

  At the level of each elevation there is a conducting fascicle 

surrounded by a unistratified ring of large parenchyma cells that are forming 

the fascicular pod, which is also surrounded by another unistratified ring of 

chloroplastic parenchyma cells.  

 There is a break off of the chloroplastic cell ring at the level of the 

median nervure, above the abaxial epidermis. In this space there are layers 

of small cells with sclerenchymatized walls (Fig. 6).  

 The abaxial epidermis, also unistratified, consists of small cells, with 

less mineralized walls then those of the adaxial epidermis cells.  

 
CONCLUSIONS  

 The root is fasciculated, with short ramifications of first degree and 

has a primary structure.  

 The stems are ramified at the base, have inequal branches, geniculat 

ascending, rarely upright and have primary structure. 

 The caulinar conducting fascicles are of collateral closed type and 

are disposed on three concentrical circles.  

 The leaves have plan or twisted blade, of greed-bluish colour, have 

long and rare hairs on inferior face and short and rough hairs on the upper 

face. The leaf blade has homogenous mesophyl.  

 The epidermal cells between the nervures of leaf blade are disposed 

in longitudinal lanes parallel with the nervures.   
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 The stomata can be found only between the epidermal cells between 

nervures and are of biperigen type. 
 

 

 

 

 
FIG. 1 Transversal section throug Crypsis schoenoides root 

 

 

 

 
FIG. 2 Transversal section throug Crypsis schoenoides stem 
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FIG. 3 Adaxial epidermis of Crypsis schoenoides leaf 

 

 

 
FIG. 4 Abaxial epidermis of Crypsis schoenoides leaf 
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FIG. 5 Transversal section throug Crypsis schoenoides leaf 

 

 

 
FIG. 6 Transversal section throug Crypsis schoenoides leaf (increased segment) 
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