
    / Botanical Journal of the North Caucasus 2024, 1: 28–43 

28 

 581.8 (470.67) 
DOI: 10.33580/24092444_2024_1_28 
 

       
Eremostachys laciniata (Lamiaceae) 

 
. . 1,3, . . 2,4, . . 1, . . 1 

1     ,  ,  
2  -      

 ,  ,  
3    , ,  

4    , ,  
guseinovaz@mail.ru 

  
   / Received: 29.02.2024 

  / Revised: 22.04.2024 
   / Accepted: 17.06.2024 

 

       
   

       
         

          
            

       
      

         
        

        
          

     
        
        

         
    

         
       

       
      

   

  :    , ,    - 
  Eremostachys  laciniata (L.)  Bunge   , - 
      .
  ,          , 
  .        E. laciniata –

– ,            
    .   E.  laciniata . 
  ,  ,    - 

.  ,         
 .        - 
      . , ,   - 
       .    - 
 ,   ,   - 

.    ,     .
          - 
         - 
     E. laciniata.

   :    , ,    - 
,    ,    , .

   :  . .,  . .,  . .,  . . 
      Eremostachys laciniata (Lami- 

aceae).    за, 2023, 1: 28–43.

 
Anatomical structure of vegetative and generative organs of  

Eremostachys laciniata (Lamiaceae) 
 

Z. R. Ramazanova1,3, I. N. Zilfikarov2,4, Z. M. Asadulaev1, Z. A. Guseynova1 
1Mountain Botanical Garden of DFRC RAS, Makhachkala, Russia  

2All-Russian Research Institute of Medicinal and Aromatic Plants, Moscow, Russia 
3Dagestan State Pedagogical University , Makhachkala, Russia 

4Maykop State Technological University, Maykop, Russia 
guseinovaz@mail.ru 

 



 . .,  .       ... 2024, 1: 28–43 

29 

Abstract: The anatomical structure of the shoots, roots, leaves and petals of the medicinal plant 
Eremostachys laciniata (L.) Bunge was studied to identify species-specific characteristics and diag-
nostic value.  

It was revealed that: in basal and stem leaves, the cells of the upper epidermis are larger than in 
bracts. The number of vascular bundles in the petioles of the basal leaves of E. laciniata is three, 
with one large horseshoe-shaped bundle in the center and one small lateral rounded bundle on each 
side. The leaf blade of E. laciniata is amphistomatic. The stomatal apparatus is anomocytic, less 
often diacytic, stomatal cells are lenticular in shape. The stem is tetrahedral; the cut epidermis of the 
stem consists of straight-walled rectangular cells. Along the edge of the petal there are papillary 
projections and elongated two-cell simple trichomes with thick walls. The stem, petiole, leaves and 
petals have simple and glandular trichomes on the surface. The outside of the root is covered with a 
single-layer rhizoderm, the endoderm is not visible, and a plug is formed subendodermally. The 
primary xylem of the root is tetrarchic; the secondary xylem contains annual rings. 

The research results can be used to develop regulatory documentation and introduce medicinal 
plant raw materials and preparations from E. laciniata into medical and pharmaceutical practice. 

Keywords: morphometric and numerical parameters, paradermal and transverse sections, phlo-
em, simple and glandular hairs, upper and lower epidermis, xylem. 
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E. laciniata    

    (Delazar et 
al.,2013),     –  -

 ,     
 (Said et al., 2002).  E. laciniata  

  (Erdemoglu et 
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Ziziphora puschkinii Adams, Monarda didyma L., 
Thymus marschallianus Willd., Dracocephalum 
moldavica L., Mentha piperita L.  

.(Anisimova, Demyanova, 2007; Serebryanaya, 
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(Konyaeva, 2020)   -

    30 
  ,   E. laciniata  
 . 

 -  
    -

  E. laciniata   
     

 .   
     

 ,   
    

    -
     -
  E. laciniata. 

   

   (10  
E. laciniata) –       

2021 .    ( . . -
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(Zaytsev, 1984): CV<10% –– , CV=11–
20% –– , CV>20% –– . 
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. 1.    (600x):  – ,  – .  

   0,01 . 
Fig. 1. Epidermis of the basal leaves (600x): left photo – upper, right – lower.  

Scale interval 0,01 mm. 

    
. 2.    (400x):  – ,  – . 

   0,01 . 
Fig. 2. Epidermis of stem leaves (400 ): left photo – upper, right – lower. 

Scale interval 0,01 mm. 
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. 3.      (400x):   –    , 
 –   ,  –   .    0,01 . 

Fig. 3. Epidermis of the petal and bract leaf (400 ): upper photo – upper epidermis of the bract leaf, left – upper epi-
dermis of the petal, right – lower epidermis of the petal. Scale interval 0,01 mm. 
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 1 / Table 1 
          

Eremostachys laciniata 
Metric and meristic parameters of the epidermis cells of the leaf blade and  

petal of Eremostachys laciniata 

 
 / Signs 

 / Leaf  
 

Petal 
 

Basal 
 

Stem 
 

Bract 

 
, 

 
U

pp
er

 e
pi

de
rm

is
, m

i-
cr

on
s 

  
cell length 

101,2 ± 3,91 102,9 ± 5,54 89,8 ± 5,35 50,9 ± 1,51 
19,3 26,9 29,8 14,8 

  
width of cells 

63,8 ± 2,15 60,2 ± 4,16 49,6 ± 3,02 37,8 ± 1,38 
16,9 34,6 30,5 18,2 

  
stomata length 

39,3 ± 0,43 38,0 ± 0,33 35,9 ± 0,46 – 
5,5 4,4 6,4 – 

  
stomata width 

29,1 ± 0,30 28,0 ± 0,32 27,3 ± 0,34 – 
5,2 5,6 6,3 – 

 
-

 
U

pp
er

 e
pi

de
rm

is
    1 2 

number of cells,  1 
mm2 

316,0 ± 4,92 326,4 ± 5,13 304,8 ± 3,96 973,2 ± 4,66 
7,8 7,9 6,5 7,2 

 ,  1 
2 

number of stomata,  1 
mm2 

81,0 ± 4,52 95,1 ± 2,88 96,1 ± 3,02  
27,9 15,1 15,7  

, 
 

 
L

ow
er

 e
pi

de
rm

is
, m

i-
cr

on
s 

  
cell length 

75,5 ± 4,58 87,6 ± 6,02 71,0 ± 4,98 36,4 ± 2,12 
30,4 34,4 35,1 29,2 

  
width of cells 

53,8 ± 3,03 54,7 ± 4,06 45,3 ± 3,01 25,7 ± 1,15 
28,2 37,1 33,3 22,4 

  
stomata length 

37,8 ± 0,74 35,9 ± 0,60 34,6 ± 0,45 – 
9,8 8,4 6,4 – 

  
stomata width 

27,7 ± 0,45 28,4 ± 0,28 26,7 ± 0,35 – 
8,0 4,9 6,6 – 

 
 

L
ow

er
 e

pi
de

rm
is

  ,  1 
2 

number of cells,  1 
mm2 

407,7 ± 10,0 378,2 ± 8,61 349,9 ± 3,93 1274,4 ± 18,31 
12,3 11,4 5,6 7,2 

 ,  1 
2 

number of stomata,  1 
mm2 

137,5 ± 7,28 142,2 ± 4,61 138,4 ± 4,37  
26,5 16,2 15,8 – 

:    . 2   – xsx  ,   CV,%. 

Note: here and in the table 2 in the numerator – xsx 
, in the denominator CV, %. 
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. 4.    .   –   (   -

 ):  –    (100 ),  –   (400 ).   – 
 :  –     (400 ),  –  -

  (400 ).    0,01 . 
Fig. 4. Types of hairs of bract leaves. Upper photos – upper epidermis (simple multicellular acuminate hairs): left – 

general view of the hair (100x), right – tip of the hairs (400x). Lower photos – lower epidermis: left – the base of a mul-
ticellular forked hair (400 ), right – glandular capitate hair (400 ). Scale interval 0,01 mm. 
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––  3-   7- .    -
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 2)  ,   

 (    4,3  5,4), , 
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  .  -
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 (61,5%)    
(51,1%). 

    -
    -

.   «  
 », «   -

», «   », 
«   ».  
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. 5.     .  :  –   (100 ),  – 

  (400 ).  :  –      
(100 ),  –     (100 ).    0,01 . 

Fig. 5. Types of hairs of the lower epidermis of the petal and pollen. Upper photos: left – capitate hairs (100x), right – 
capitate hairs (400x)/ Lower photos: left – papillary outgrowths of the outer surface of the epidermis (100x), right – 

simple hairs with pollen (100x). Scale interval 0,01 mm. 
 2 / Table 2 

    Eremostachys laciniata (  ) 
Parameters of the tissues of the leaf blade Eremostachys laciniata (cross section) 

 
 / Signs 

 / Leaf 
 

Basal 
 

Stem 
 

Bract 

  
, 

 
T

hi
ck

ne
ss

, m
ic

ro
ns

 

  
leaf blade 

383,1 ± 1,70 348,0 ± 2,02 348,4 ± 2,63 
2,2 2,9 3,8 

  
mesophyll columnar 

200,1 ± 2,38 167,7 ± 2,94 157,9 ± 1,73 
5,9 8,8 5,5 

  
mesophyll spongiform 

124,9 ± 2,43 123,4 ± 2,43 150,8 ± 4,48 
9,7 9,8 14,8 

  
upper epidermis 

24,3 ± 0,46 22,6 ± 0,86 22,7 ± 0,41 
9,5 19,2 9,1 

  
epidermis of the lower 

15,8 ± 0,37 19,3 ± 0,62 17,0 ± 0,48 
11,8 15,9 14,1 

  
cuticles of the upper 

3,1 ± 0,07 3,4 ± 0,16 3,4 ± 0,13 
10,6 24,0 19,0 

   
cuticles of the lower 

3,2 ± 0,07 3,4 ± 0,10 3,2 ± 0,08 
11,8 14,7 12,8 

 -
   

Number of periclinal 
layers of cells 

   
mesophyll columnar 

2,4 ± 0,10 2,2 ± 0,08 2,0 ± 0 
20,8 18,6 0 

   
mesophyll spongiform 

5,2 ± 0,12 4,3 ± 0,14 5,4 ± 0,12 
11,4 16,0 10,7 

   % 
The coefficient of the palisade in % 

61,5 57,6 51,1 
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  E. laciniata –– ,  

      -
     . 

   -
 ,   –– -

. 

    -
      

 ,   
.     -

.    3–4-
  ( . 3). 

 3 / Table 3 
     Eremostachys laciniata  

(  ) 
Morphometric characteristics of leaf petiole tissues of Eremostachys laciniata  

(cross section) 

 
 / Signs 

  
Basal leaf 

  
Stem leaf 

xsx 
 

CV,% 
xsx 

 
CV,% 

  ,  
Height of epidermis cells, microns 

21,8 ± 0,58 13,4 23,3 ± 0,50 10,6 

  ,  
Width of epidermis cells, microns 

21,1 ± 0,54 12,7 22,8 ± 1,01 22,1 

 
, 

 
T

hi
ck

ne
ss

, m
ic

ro
ns

 

 
cuticles 

1,0 ± 0,04 19,2 1,3 ± 0,09 35,3 

 
collenchims 

106,9 ± 2,64 12,3 110,5 ± 4,08 18,5 

  
surface parenchyma 

468,4 ± 6,25 6,7 410,1 ± 7,06 8,6 

c  
sclerenchyma 

133,8 ± 2,49 9,3 79,4 ± 2,09 13,2 

  
of the starch-bearing lining 

36,0 ± 1,58 21,9 25,6 ± 1,58 30,9 

 
phloem 

100,5 ± 3,03 15,1 83,5 ± 3,55 21,3 

 
xylem 

131,6 ± 5,41 20,5 122,6 ± 6,90 28,1 

 
 

 
 

N
um

be
r 

of
 p

er
ic

li
na

l l
ay

er
s 

of
 c

el
ls

 

 
collenchims 

3,6 ± 0,11 15,6 3,7 ± 0,14 18,2 

  
surface parenchyma 

9,2 ± 0,19 10,5 8,4 ± 0,22 12,9 

 
sclerenchyma 

9,9 ± 0,35 17,4 5,8 ± 0,26 22,3 

 
endoderms 

1,1 ± 0,07 29,6 1,3 ± 0,09 35,8 

    
vessels in the radial row 

5,9 ± 0,30 25,3 5,9 ± 0,38 32,3 

 
    -

     
 (106,90±2,64  110,50±4,08, 
).   (  

, ,  
,   )   

   . -
    -

     7–11 (   
9,20±0,19)  ,    – 8–
11 (   8,40±0,22).  

    -

  6–12   (   
9,90±0,35),  – 4–10 (   
5,80±0,26).    

    .  
    -

      -
 .    -

      
    , 

      
(   5,90). 
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   -

,    ,  
    

 .    
,    .   

. 
    -

,    Lami-
aceae.    -

    7,3 
.    -

,      -
  :    
 5–6   -

,     8–10  -
  ( . 6). 

  6–11-  -
     2,8  

( . 4).   1–2-
,    .    
,  ,   

      -
. 

    
. 6.    (100 ).  –   ,  –  .  

   0,01 . 
Fig. 6. Cross section of the stem (100 ). Left – the zone between the ribs, right – the rib zone. Scale interval 0,01 mm. 

 
 4 / Table 4 

      Eremostachys laciniata  
(  ) 

Morphometric characteristics of stem and root tissues Eremostachys laciniata (cross section) 

,  / Signs, microns 
xsx 

 
CV,% 

 / Stem 
 ,  / Epidermis height, microns 22,0 ± 0,58 13,2 

  
, 

 
T

hi
ck

ne
ss

, m
ic

ro
ns

  / cuticles 7,3 ± 0,33 22,6 
 / collenchims 120,6 ± 1,44 6,0 

  
surface parenchyma 

278,9 ± 11,20 20,1 

  
of the starch - bearing lining 

65,6 ± 2,95 22,5 

   
phloem with sclerenchyma 

213,3 ± 2,20 5,2 

 / xylem 330,4 ± 9,80 14,8 
 -

   
Number of periclinal 
layers of cells 

 / collenchims 5,6 ± 0,10 9,1 
  

surface parenchyma 
8,0 ± 0,32 19,8 

  
of the starch - bearing lining 

1,8 ± 0,07 20,3 

 / Root 

  
, 

 
T

hi
ck

ne
ss

, 
m

ic
ro

ns
   / primary bark 228,2 ± 3,52 7,7 

 / fellems 40 ± 0,96 12,0 
 / phloem 571,3 ± 6,07 5,3 
 / xylem 1582,5 ± 7,65 2,4 
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  2,58–3,01 ,    
  7,9 .   -
   ,  

     
(0,467   ).   -

 21,9%  . 
    -

 .     
   -

 1-   , 2–3-
     

 .    
   ,  

       -
    . 

      
      

  ( . 7).    
   4  11.   

     
 ,   

   -
   . 

    
. 7.   .  –   (100 ),  –     

  (400 ).    0,01 . 
Fig. 7. Cross section of the stem. Left – xylem elements (100x), right – epidermis with glandular hair and collenchyma 

(400x). Scale interval 0,01 mm. 
 

     
      

 ,    -
       -

    -
      -

  , ,   -
    -

.  
    

4,50–4,85 .    -
 .   -

 ,    
    
  . -

   ( . 8). 
    -

   ( -
, , ).  2-

,  ,  . 
 1–2- .   
. 

   . 
   3–5     

    . 
  , -

   .  
   ( . 9),    
 571,3 .    

   2.8 . 
    -

 ,    -
     

,   70%  -
.    (  

),     
 .    -

     -
 .     

     -
.     -
    52,5–55,0 

,     – 32,5–40,0 
. 
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. 8.    (400 ).    0,01  

Fig. 8. Cross-section of the root (400 ). Scale interval 0,01 mm. 

    
. 9.    (400 ).  – ,  – : 1 – , 2 –  , 

3 –  .    0,01 . 
Fig. 9. Cross section of the root (400 ). Left – phloem, right – xylem: 1 – vessels, 2 – parenchymal cells,  

3 – single-row rays. Scale interval 0,01 mm. 
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 .   -
  ; 

–    . 
     

,    -
     -

,   70%  . 
   (  -

)     -
. 
    

    -
     -

    -
     

 E. laciniata. 
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