
MORPHO-BIOMETRICAL AND HISTO-ANATOMICAL CONSIDERATIONS

OF SOME NEPETA UCRANICA POPULATIONS FROM ROMANIA

PĂDURE Ioana-Marcela*

Abstract The morpho-biometrical and histo-anatomical characteristics of Nepeta ucranica L.

ecotypes are listed below. Some ecological comments about chorological, morphological and

ecological aspects are included. Three synoptic tables of the differences between ecotypes are

shown. Informations was collected on leaf and petiole characters from several populations of

Nepeta ucranica L. in the southern part of Transylvania Plain.
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Introduction

Nepeta ucranica L. is a rare species, a xerothermic relict from Transylvania Plain, with

a small areal in our country (Pădure & Bădărău 2000). The leaf structure (including petiole)

of this species has been analyzed for the first time. N. cataria leaves have been studied by

several authors (Cantino 1990, Toma & Rugină 1998). There are many morphological diffe-

rences from various sites mirrored in anatomical structure of ecotype's leaves. The purpose

of this paper is to point out the existence of ecological, morphological and anatomical

differences between species from different sites.

Materials and methods

The vegetal material was gathered from field in June 2000, from 8 doubtless sites

(A-l) with Nepeta ucranica from Transylvania. The leaves were collected from different

levels of mature plant, from plants in various ecological conditions inside populations. The

material was fixed in a special mixture- formol: acetic acid: ethylic alcohol (1:1:1). The

resulting preparations were analysed and measured under a light miscoscope ML-4M using

different oculars and objectives. Some photos were made at MC-7 microscope, using Exakta

camera and Kodak Gold-200 Dx. Details about the collection sites are given in next section.

Over 80 characters were investigated and many measurements were made.

Results and discussions

These are the localities and habitat characteristics of Nepeta ucranica L popula-

tions: (A) Cluj-Napoca on Sf. Gheorghe Hill (near Fânaţele Clujului), fertile young shoot; (B)

Cluj-Napoca on Sf. Gheorghe Hill (near Fânaţele Clujului), sterile young shoot (altitude 520-

530m/S-SW orientation/slope 30-55°); (C) Ploscoş-Valea Florilor, on Gorganu Hill, the moun-

tainside above Valea Grădinilor (altitude 450-500m/VSW-SWS orientation/slope 25-50°); (D)

Frata-Vişinelu, on Părului Hill; (E) Frata-Vişinelu, on Faţa Tertiului (altitude 375-415m/S-SV

orientation/slope 35-45°); (F) Suatu-Ghirişu Român on Banffy Hill (Suatu I Natural

Reservation) (altitude 400m/SW orientation/slope 55°); (G) Miheşu de Câmpie, on Dealul

Mare (south slope), above Coada Tăului (altitude 350-400m/S orientation/slope 25-30°); (H)
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Şăuliţa, on Coasta Şăuliţei (Dosul Tăuţului, above Şăuliţa Village) (altitude 390-

530m/SW orientation/slope 55°); (I) Zaul de Câmpie on Bota Hill (Bota Mare Valley,

above Bota Zaului) (altitude 400-475m/WSW-S orientation/slope 30-50°). In our opinion

these sites belong to three major zones: Zone I typical for site (G) with acidophilus soil,

sunny glade, HIC2
; Zone II typical for site (C, H, I) with levigated soil, fallow and weedy

land, LIC2 ; Zone 111 typical for site (A, B, D, E, F) with fallow or grass land, in associa-

tion with woody/herbaceous plants, HIC.

List of investigated anatomical characters (Key to tables):

ADAXIAL EPIDERMIS: Stomata: 1. Number of stomata/microscopical field (20x) (mm2 ); 2.

Stomata length (40x) (цт); 3. Stomata width (40x) (цт); 4. Stomata position: a. level with unspecialized

epidermal cells, b. guard cells raised, с cells adjacent to the guards cells and guard cells raised (%);

Trichomes: Protected hair 1 -4-sehate; 5. Number of cells from base's hair (10x) (цт); 6. Hair length

(10x) (цт); 7. Hair base's width (10x) (цт); Secretory hair (peltate glandular trichome); 8. Number of epi-

dermal cells from peltate glandular trichome's base (40x); 9. Peltate gland diameter: first item represents

the diameter at gland cuticle level, the second item is the secretory cells diameter (40x) (цт); 10.

Number of secretory cells from peltate glandular trichome's base (40x); 11. Peltate gland height (includ-

ing cuticle) (40x) (цт); Secretory hair (capitate glandular trichome with a single-celled stalk andbi-celled

spheroidal head): 12. Hair diameter at bi-celled head level (40x) (цт); 13. Stalk length (40x) (цт); 14.

Hair length (head and stalk without basal cell) (40x) (цт); Secretory hair (capitate glandular trichome

with a single- or bi-celled stalk anda single-celled spheroidal head); 15. Secretory hair length (40x) (цт);

16. Width of hair base (40x) (цт); 17. Number of protected cells /microscopical field (20x): a. between

1-7 (8-53/miT|2), b. between 7-9 (53-68/mm2 ); 18. Number of peltate gland/microscopical field (20x): a.

none. b. one (8/mm 2 ); Aculeus hair: 19. Hair height (40x) (цт); 20. Hair width (40x) (цт);
ABAXIAL EPIDERMIS: Stomata: 21 . Number of stomata/microscopical field (20x) (mm

2 ); 22.

Stomata length (40x) (цт); 23. Stomata width (40x) (цт); 24. Stomata position: a. level with unspecia-

lized epidermal cells, b. guard cells raised, с cells adjacent to the guards cells and guard cells raised

(%); Trichomes: Protected hair 1-4-seriate: 25. Number of cells from base's hair (10x) (цт); 26. Hair

length (10x) (цт); 27. Hair base's width (10x) (цт); Secretory hair (peltate glandular trichome); 28.

Number of epidermal cells from peltate glandular trichome's base (40x); 29. Peltate gland diameter: first

item represents the diameter at gland cuticle level, the second item is the secretory cells diameter (40x)

(цт); 30. Number of secretory cells from peltate glandular trichome's base (40x); 31. Peltate gland

height (including cuticle) (40x) (цт); Secretory hair (capitate glandular trichome with a single-celled stalk

and bi-celled spheroidal head); 32. Hair diameter at bi-celled head level (40x) (цт); 33. Stalk length (40x)

(цт); 34. Hair length (head and stalk without basal cell) (40x) (цт); Secretory hair (capitate glandular tri-

chome with a single- or bi-celled stalk and a single-celled spheroidal head): 35. Secretory hair length

(40x) (цт); 36. Width of hair base (40x) (цт); 37. Number of protected cells /microscopical field (20x):

a. between 1-7 (8-53/m b. between 8-11 (60-83/m 38. Number of peltate gland/microscopical
field (20x): a. none, b. one (8/mm2), с two (15/m Aculeus hair: 39. Hair height (40x) (цт); 40. Hair

width (40x) (цт) (Table 1):

LAMINA STRUCTURE: 41. Cuticle thickness of adaxial epidermis (40x) (цт); 42. Height

of adaxial epidermis cells (40x) (цт); 43. Height of guard cells/adaxial epidermis (40x) (цт); 44.

Thickness of palisade tissue (16x) (цт); 45. Number of palisade tissue layers; 46. Thickness of

spongy tissue (16x) (цт); 47. Number of spongy tissue layers (16x); 48. Cuticle thickness of abaxi-

al epidermis (40x) (цт); 49. Height of adaxial epidermis cell (40x) (цт); 50. Height of guard
cells/abaxial epidermis (40x) (цт); 51. Lamina thickness (cuticle+epidermis+mesophyll) (16x) (цт);

Midvein: 52. Midrib height (10x) (цт); 53. Midrib width (10x) (цт); 54. Midrib protrusion abaxially

(10x) (цт); 55. Thickness of cuticle at midvein level (40x) (цт); 56. Height of median vascular

(xylem-phloem) bundle (16x) (цт); 57. Width of median vascular bundle (16x) (цт); 58. Number of

wood vessels strings in central vascular bundle; 59. Number of angular collenchyma layers, adaxial-

ly; 60. Number of angular collenchyma layers, abaxially (Table 2);

2 HIC means high interspecific competition. LIC - low interspecific competition
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Fig. 1 Stomata on adaxial epidermis (600x, orig.)

Fig. 2 Stomata and trichomes on adaxial epidermis (240x, orig.).
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Fig. 3 Palisade tissue, tangential section (600x, orig.).

Fig. 4 Foliar lamina (at midvein level) with vascular bundle (240x, orig.).
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Fig. 5 Foliar lamina, transversal section (144x, orig.)

Vascular bundle from midvein (600x, orig.)Fig. 6
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Fig. 7 Central vascular bundle from petiole (200x, orig.).

Fig. 8 Angular collenchyma from petiole, adaxial crest (600x, orig.).



Morpho-biometrical and histo-anatomical considerations of some Nepeta 45

PETIOLE: 61. Number of stomata/petiole section; 62. Stomata position related with epider-
mis:a. level with unspecialized epidermal cells, b. guard cells raised, c. cells adjacent to the guards cells

and guard cells raised (%); 63. Cuticle thickness (40x) (цт); 64. Epidermis thickness (40x) (um); 65.

Number of angular collenchyma layers under adaxial epidermis; 66. Number of angular collenchyma

layers under abaxial epidermis; 67. Number of angular collenchyma layers at adaxial crest's level; 68.

Collenchyma thickness under adaxial epidermis (40x) (цт); 69. Collenchyma thickness under abaxial

epidermis (40x) (цт); 70. Angular collenchyma thickness at adaxial crest's level (40x) (цт); 71.

Chlorenchyma thickness at adaxial crest's level (1 Ox) (цт); 72. Petiole height (6x) (цт); 73. Petiole width

(including adaxial crests) (6x) (цт); 74. Petiole width (excluding adaxial crests) (6x) (цт); 75. Adaxial

crest height (6x) (цт); Vascularbundle:76. Height of central vascular bundle (6x) (цт); 77. Width of cen-

tral vascular bundle (6x) (цт); 78. Height of lateral vascular bundle from adaxial crest (6x) (цт); 79.

Width of lateral vascular bundle from adaxial crest (6x); 80. Number of wood vessels strings in central

vascular bundle; 81. Number of wood vessels strings in lateral vascular bundle; 82. Diameter of big wood

vessels in central vascular bundle (40x) (цт); 83. Diameter of small wood vessels in central vascular

bundle (40x); 84. Diameter of libriform fibers in central vascular bundle (40x) (цт): 85. Thickness of

xylem in central vascular bundle (10x) (цт); 86. Thickness of cambium in central vascular bundle (40x)

(цт); 87. Thickness of phloem in central vascular bundle (10x) (цт) (Table 3).

General characteristics of amphistomatic lamina: in cross section (Fig. 5) the

leaves of ecotypes have between 152-347 mm. Both epidermis are covered by a thick

cuticle (3-8 mm). Stomatal density is 83-135 stomata/mm2
on adaxial side and 158-263

stomata/mm , abaxially. Stomata position are various: same level with unspecialized epi-

dermal cells, guard cells raised or cells adjacent to the guards cells and guard cells

raised. Stomata types are: anomocytic, diacytic ("cariophyillaceus type" of Grinţescu) and

"diallelocytic type" of Abu-Asab & Cantino (Fig. 1, 2). In diallelocytic type, stoma is

enclosed by an alternating complex of three or more C-shaped cells of graded sizes ori-

ented perpendicular to the guard cells (Cantino 1990). The mesophyll is bifacial (dor-

siventral). The multiseriate palisade tissue consists of 1-3, rarely 4 rows of enlogated

cells, which are perpendicular on adaxial epidermis (Fig. 3). The spongy tissue presents

1-4, rarely 5 rows of cells. The cells of spongy tissue are variuos: spherical, star- or half-

moon-shaped, or like L, H, S letters. In transversal section the midvein has an abaxial

protuberance, with epidermic cells (with strongly thick external walls and covered by cuti-

cle), hypodermic and tangential collenchyma in meatus type parenchyma. Vascular bun-

dles are mixed, collateral open type in the midrib (Fig. 4, 6). The intrafascicular cambium

is represents by 1-2 cell layers. In other veins the vascular bundles are collateral closed.

Abaxial epidermis presents a smaller cells than adaxially side, consists from irregular

cells. The lateral walls are strongly wavy or in a zigzag manner. Both epidermis present

numerous pericellular protected and unicellular aculeus hairs and secretory glandular tri-

chomas: capitate and peltate. Number of secretory trichomes is bigger abaxially, while the

protected hairs length is much bigger on the veins and petiole levels.

General characteristics of petiole structure: in transversal section, the petiole

is half-round/moon-shaped, distorted by two adaxial crests, which are delimitated by a

broad and depth pit (Fig. 7). Epidermis presents cells with thicker external walls, covered

by a very characteristic cuticle (waved or slightly cristate). Stomata position is similar to

foliar lamina. Under epidermis, at adaxial and abaxial sides, as well as between the crests

exists an angular collenchyma (Fig. 8) and clorenchyma. The vascular bundles is mixed,

collateral open. In adaxial crests, the vascular bundles are smaller and collateral closed.
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Conclusions

Morphological characters of these ecotypes respond immediately to the habitat

they grow in, such as: the color of the leaves in accordance with the soil pH, hairiness in

relation to soil, slope and moisture content or anatomical differentiae.

The main anatomical differentiae (maximum and minimum values) are present in

ecotypes of N. ucranica from zone 111. In these sites the ecological conditions (slope,

orientation, soil texture, light etc.) and high interspecific competition have afected the

anatomical structure of leaf and petiole (thickness of lamina, cuticle or angular collenchy-
ma height/width of petiole, number and dimensions of stomata etc.). The main causes are

related with competition for sunlight, soil, water and plant height:

• Number of stomata on adaxial epidermis ranges from 83 mm (zone III) to 135 mm

(zone III) and adaxially from 135 mm (zone III) to 263 mm (zone III); the length of stomata

ranges adaxially from 24,1 mm (zone I) to 28,6 mm (zone III) and abaxially from 22,7 mm

(zone III) to 30,2 mm (zone II); the width of stomata ranges adaxially from 16,2 mm (zone

II) to 19,9 mm (zone III) and abaxially from 26,0 mm (zone II) to 18 mm (zone III);

• Lamina thickness ranges in cross-section from 164 mm (zone I) to 308 mm (zone

III); palisade tissue thickness ranges from 93 mm (zone I) to 150 mm (zone III); spongy

tissue thickness ranges from 52 mm (zone III) to 127 mm (zone III); adaxial cuticle thick-

ness ranges from 4 mm (zone 111/l) to 6,5 mm (zonelll/ll) and abaxially ranges from 2,4

mm (zone III) to 8,9 mm (zone III);

• Collenchyma thickness of petiole (at adaxial level of crests) ranges from 84 mm

(zone II) to 129 mm (zone III); cuticle thickness of petiole ranges from 7,2 mm (zone II) to

12,9 mm (zone III); the petiole height ranges from 476 mm (zone III) to 595 mm (zone III),

while petiole width ranges from 916 mm (zone l/11/lll) to 2189 mm (zone III); the height of

central vascular bundle from petiole ranges from 458 mm (zone 11/lll) to 563 mm (zone

III), while the width of central vascular bundle ranges from 92 mm (zone II) to 229 mm

(zone III).

N. ucranica is a rare xerothermic species which does not resist in a high interspe-

cific competition wih other plants. Our results clearly support the fact that there is not

need for dividing N. ucranica into varieties or forms in Romania, but they should be con-

sidered as ecotypes.
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CONTRIBUŢII MORFO-BIOMETRICE Şl HISTO-ANATOMICE REFERITOARE LA

UNELE POPULAŢII DE NEPETA UCRANICA

Rezumat. Prezentul studiu se referă la anatomia frunzei şi peţiolui ecotipurilor de

Nepeta ucranica L. din Câmpia Transilvaniei. Cercetările noastre evidenţiază la frunză

diferenţe histo-anatomice şi morfologice între diversele populaţii de N. ucranica, caracteristici

care însă nu sunt suficient de puternice pentru crearea de varietăţi sau forme, ci doar de

ecotipuri, datorită condiţiilor pedo-climatice destul de variabile între staţiunile cercetate.

Datele sunt unice şi ajută la corelarea caracteristicilor ecologice cu cele morfologice şi

anatomice intrapopulaţionale.

Cuvinte cheie. Nepeta ucranica L, măsurători micrometrice, site-uri, ecotipuri,

condiţii ecologice

Micrometrical characteristics of N. ucranica L. epidermis (adaxial and

abaxial):

Table 1

Cha. A

no.

В С D E F

I

G H I

1 135

2 27.8

98 90 83 105 _№_
28.6 25.4 26.2 27.0 25.2

105

26.6

113

24,1

17.7

70a20b

98

25.1

16.2

50a40b

3 18.3

4 30a40b

18.3 16.2 18.1 19.9 18.8

60a20b 60a30b 70a20b 60a30b 50a40b

16,8

70a20b

30c

5 1.2.3.4

20c 10c I 10c 10c 10c

1.2.3.4 2.3.4.5 ' 1.2.3.4 1.2.4.5 2.3.4.5

10c

1.2.3.4

10c

1.2.3.4 I
10c

I 1.2.3.4

6 97.0 112.5 141,0 121.9 147.0 99.0 119.0 116.0 97.0

7 25.0

8 10-11

9 60/32

10 4

11 34

12 21

13 9.7
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30.8

15 83
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25.0

12-13
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31.2

12-14

75 / 31

4

40

21
"

11.3
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a
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b

22 28

b

•
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18 a. rare b b. rare a b. rare a b. rare a a. rare b b. rare a b. rare a a. rare b a. rare b

19 30

20 35

21 218

22 27.7

23 20.4

24 ЗОабОЬ

10c

25 2.3.4.5.6

26 200

27 31

28 11-16

29 26 29 37 32 _29
_

26
_

29 28 28 28 36_

135 158
_

178 178 263 210

27.8 30.2 1 27.7 22.7 24.6 26.4

21.4 26.0 21.2 18.0 19.0 21.2

40a50b
"

10u50b 20a40b ЮаЗОЬ 20a50b 10a20b

10c 40c 40c 60c 30c 70c

1.2,4 1,2,3,4,7 I 1,2,4 1,2,3,4 ' 1.2.3,6 1.2.3.4

194 166
_

150 231 162 247

14 28 41 50 , 34 28

10-14 ! 10-13 12-14 12-13
"

12-16 | 13-15

32

32

165

25.0

18.1

30u40b

30c

1.2.4

194

31

12-15

29

31

195

26.9

19.0

10a40b

50c

1.2.3.
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37

13-14

29 73 / 36 67/29 73 / 32 65/41 65 / 32 69/32 72/32 68/29 68 / 36

30 4. rare 6

31 33

32 19.4

33 8.9

34 28.3

35 129

36 32

37 b

38 a. b. ç

39 65
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4 4. rare 8 4 4

53 45 32 49
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36 27 24 28
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b.c. a с a. b с b. a b. с. a
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49 32 11 il
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283"

93

23

b

с b. a

26

32

■

4

40

27.5

13.0

„314

_12(T
29

b

b. a. с

29

26

4 4
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243

8,1
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27.5
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34.0
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24
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b b

с. b. a с b. a
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Table 2 Micrometrical characteristics of foliar lamina in N. ucranica L. ecotypes:

Table 3 Micrometrical characteristics of petiole in N. ucranica L. ecotypes:
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Cha.
no.

41 4.0 4.0 4.9 4.0 4.9 6.5 4.0 5.7 6.5

42 24.3 29.1 15.3 17.0 13.7 15.3 16.2 13.0 17.8

43 11.3 14.6 8.9 8.9 7.3 10.5 9.7 S.l 9.7

44

45

135 150 147 144 131 116 93 148 125

1-3 2 2-4 2 1-3 2-3 1-2 1-3

46 91 127 S4 (.4 80 52 58 77 86

47 2-3 2-4 1-4 3-4 1-5 1-4 1-3 3-4 3-4

48 4,0 4.8 4.8 2.4 6.5 8.9 4.0 6,5 5.7

49 14.6 8.8 10.5 12,5 12,4 11.3 11.3 15,3 13.8

50 S.l 6.4 6.4 8.9 7.2 8,9 S.l 8.1 9.7

51 241 308 241 264 250 174 164 218 239

52 438 562 438 438 531 438 373 484 472

53 375 531 425 406 500 375 450 391 438

54 291 343 312 306 297 281 303 250 353

55

56

57

9,7

116

11.3

135

10.5

123

11.3

116

11.3

116

11.5

129

8,91

106

11.3

106

12.9

135

231 250 243 245 250 193 269 190 231

58

59

I 1 10 10 15

2 3 3 2-3 2 2-3 2

3-5 3-5 2-4 3 2

Cha.
no.

61 4-10 2-8 3-8 2-6 2-8 2-6 1-6 1-7 1-6

62 ЮаЗОЬ

60c

70a20b

10c

10a20b

60c

40a10b 40a20b

20c

40a40b 50a30b 50a30b 60a30b

50c 20c 20c 20c Юс

12,9 9.1 10.5 11.3 9.7 5.7 8.1 7,2 8.9

19.2 18.8 12.5 14.2 12.0 13.4 14.9 14.3 15.6

65 2 о 2 2

66 3 2 2 2 2

67

68 XI 58 XI 41 32 16 32 24 40

69 49 32 32 4S 41 12 23 32 56

70

71

129 113 X4 98 89 86 121 109 1 "'^

109.4 100.0 78.1 65.6 40.6 62.5 93.8 93.9 131,0

72 504 550 504 550 595 476 550 504 504

73 1145 2189 916 916 1260 962 916 916 1054

74 879 824 733 678 550 641 779 641 641

75 348 320 258 321 275 275 275 321 275

76 504 563 458 458 476 486 504 550 458

77 229 142 92 119 137 156 137 156 119

7S 73 64 55 64 55 46 55 55 46

79 69 73 92 (.4 55 46 55 55 92

80
TT 26 24 21 22 22 24 25 n

SI 3 3

S2 24.3 14.5 21.0 16.2 22.7 19.4 24.3 19.4 16,2

S3 S.l 6.4 4.9 6.4 6.4 4.9 4,9 6,4 8.1

S4 9.3 7.1 5.2 (..I 5.9 4.8 5.0 6.1 8.9

85 124.0 106.0 75.0 100.0 62.5 75.0 43,7 50.0 62.5

86 11.3 9.9 9.9 9.7 12.1 X.] 14.5 12.9 16.2

87 62.5 62.5 37.5 31.2 31.5 43.7 43.5 31.2 31.2


