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THE LEAVE EPIDERMIS OF SOME SPECIES

IN THE GENUS VALERIANA

MIHAILESCU-FIREA SILVIA

An examination of the microscopic aspect of the epidermis in

17 species of the genus Valeriana was made, in order to find some

more definite characteristics for their identification.

The cell shape and size, the lateral wall outlines, the presence

or absence of stomata and the arrangement of the stoma-auxiliary

cells are taken into account. The author stated that there are taxons

in which both the upper and the lower epidermis are similar, but with

certain small differences which should not be overlooked. The histo-

logie characteristics of the upper and lower epidermis, which were

studied so far only for two or three Valeriana species, are also men-

tioned.

The anatomic researches on the species belonging to the genus

Valeriana were restricted mainly to the officinal species for thera-

peutical use.

More complete works, also treating of certain anatomic aspects for

the whole family, were published already in the last century ; we may

mention in this respect the works of Joh. Сhat i n, 1872: „Etudes

botaniques chimiques et médicales sur les valériannées", of L. Vidal,

1903 „Contributions à Tanatomie des valerianacées", the work of Elly
Wather 1949 „Zur Morphologie und Systematik des Arzneibaldrians

in Mitteleuropa", and some others.

The researches were recently extended to a great number of genera,

being particularly centred on the comparative study of the epidermis,

in order to obtain more rapidly demonstrable characteristics. Accordingly,
we made in the present study an analysis of the epidermis of several

Valeriana species, many researches pointed out the significance of the

epidermis study, since it may throw some light on a number of problems

in the field of systematics. phylogeny, pharmaceutical practice, and others.
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In the present study we considered mainly the cell size and shape,
the outer wall outline, the number of stomata and the arrangement of the

auxiliary stomata cells. This characteristic is very important because of

their great stability. M c t с a 1 f c and Chalk, 1965, described four main

arrangement patterns of these cells : the anomocytic type (Ranun-

culaceae), consisting of 4(5) cells with no regular disposition ; the

anisocytic type (Cruciferae), having 3 unequal cells ; the par a-

cytic type (Rubiaceae) with a cell arrangement in parallels to the

ostiole ; and the diacytic type (Caryophyllaceae) showing two cells

round about the stomata.

We should emphasize, however, that there is absolutely necessary

to take all the species samples at the same level. It was demonstrated

that the anatomic structure of the stem and leaves is different in the

section made at various levels, and that the epidermis has a different

appearance in the young leaves as compared to the old ones. Such

conditions were taken into account in our study.

The underground and the aerial parts of the Valeriana species

occuring in Rumania have not been thoroughly studied from the anato-

mical point of view.

This prompted us to make the researches reported below.

The present paper reports our observations on the epidermis of the

six species from our country's flora and also 11 species from others

areas (most of them from Europe), that is 17 species on the whole.

The 11 cultivated native species were grown from seeds received as an

exchange from various botanical gardens.
For the species description we used the following order :

A. Species with unevenly pemiated leaves

(similar to V. officinalis)

1. Valeriana exaltata Kreyer — cultivate — Vilnius (U.R.S.S.).

2. Valeriana excelsa Poir. — cultivate — Wien (Austria).

3. Valeriana japonica Nakai — cultivate — Leningrad (U.R.S.S.).

4. Valeriana nitida Kreyer — cultivate —■ Vacratot (Hongrie).

5. Valeriana officinalis L. — spontaneous — Sinaia (Roumania).

6. Valeriana pyrenaica L. — cultivate — Paris (France).

7. Valeriana rossica Smirn. — cultivate — Moscova (U.R. S.S.).

8. Valeriana salina Pleijet — cultivate — Uppsala (Suède).

9. Valeriana sambucifolia Mikan — — Tîmpa — Braşov

spontaeous (Roumanie).

10. Valeriana stolonifera Czern. —spontaneous — Hagieni (Roumania).

11. Valeriana wolgensis Kosak — cultivate — Kirovsk — (U.R.S.S.).

B. Species with divided or entire leaves

and trifidate stems

12. Valeriana bridgessi Hook, et Arh. —
— Santiago de Chile

cultivate (Chile).
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13. Valeriana dioica L. — cultivate — Marburg Rep. Federale

(Allemagne).
14. Valeriana phu L. — cultivate

— Cluj - Napoca

(Roumania).

15. Valeriana tripteris L. — spontaneous — Sinaia (Roumania)

C. Species with all leaves being
in an entire condition

16. Valeriana montana L. — spontaneous — Pietrele lui Solomon-

Braşov (Roumania).

17. Valeriana simplicijolia (Rchb.) Kab.
— Noua - Braşov

— spontaneous (Roumania).

Working method

The epidermis was studied on stem leaves starting from the third

internode, i.e. the foliole of the middle rachys (the third foliole pair) for

V. sambucifolia, V. pyrenaica, V. excelsa, V. salina, V. wolgensis, and the

sixth pair for V. officinalis, V. stolonifera, V. japonica, V. exaltata et

V. nitida.

The other species with entire leaves were colleted also from the third

internode.

The epidermis was detached by mechanical means and the parts
betw T

een the ribs were prefered.
The photographs w

r

ere made with a ROW microscope with an 10

ocular and a 25 lens.

Morphological analysis

Group A :

1. Valeriana exaltata Kreyer — The upper epidermis is built up
of

unequal cells, with thin, higly undulated walls.

Elliptic stomata are very rarely present. The lower epidermis is

made up of cells which are not uniform and equal in size, with deep
waved walls. The stomata are numerous, elliptical and embedded (fig. 1).

2. Valeriana excelsa Poir. — The upper epidermis is built up of

cells nearly equal in shape, with slight undulated and poorly thickened

wails. There are very long unicellular hairs. The stomata are backing.
The cells of the lower epidermis are very elongated, of an irregular

shape ; their walls are not thickened, with deep rounded off undulations.

The stomata are elliptical in shape and fairly dense, with very long
unicellular hairs (fig. 2).

3. Valeriana japonica Nakai, has rather equally sized upper epi-
dermal cells, their walls being slightly undulated, with no angles ; their

thickening are uniformly built up. The stomata are circular and very

scarcely distributed. The hairs are formed by a single cell and have a

ground rosette of 6 to 7 radial oriented cells. The lover epidermis is also
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Fig. 1.

Fig. 2.

Valeriana exaltata.

Valeriana excelsa.

a) The upper epidermis

Fig. 3.

Fig. 4.

b) The lower epidermis

Valeriana japonica.

Valeriana nitida.
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made up of very elongated cells of unequal size and with very deep
round undulations. There are thickenings along the walls. The stomata

are in great number and elliptical in their shape, (fig. 3).

4. Valeriana nitida Kreyer — Its upper epidermis has cells similar

in shape, with very poorly undulated walls (1 to 2 large undulations)
and uniform thickenings.

The stomata are very scarcely distributed und circular in shape.
The lower epidermis is made up of very elongated cells, with exceedingly
undulated, uniformly thickened walls and a great number of elliptical
stomata. Its unicellular walls are short as compared to those of the

above species, (fig. 4).

5. Valeriana officinalis L. The upper epidermis is composed of

somewhat larger cells as compared to those of the former species ; their

walls are slighly undulated, with thickenings along them. The stomata

are elliptic. The cells of the lower epidermis are unequal, very elongated,
with thickened walls and many very broad undulations. There are nume-

rous elliptical stomata. (fig. 5).

6. Valeriana pyrenaica L. The upper epidermis of this species

exhibits large, nearly equally sized cells, with walls more conspicuous

undulated than the former species, being irregularly outlined and

thickened at the top of the angels and along the walls. The hairs are

scarce, unicellular ; the stomata are lacking.
The lower epidermis is made up of somewhat smaller cells than

the upper ones ; these cells are much elongated, with likely ample,

very undulated and uniformly thickened walls. The stomata are here

very numerous, circular-elliptical and opened, (fig. 6).

7. Valeriana rossica Smirn., has the upper epidermal cells like those

of V. officinalis with thickened walls and scarce slightly broadened

undulations. The stomata are scarcely distributed. The lower epidermis

displays elongated, very irregularly undulated cells, with angular

thickenings. Elliptical stomata are in great number, (fig. 7).

8. Valeriana salina Pleijel. Its upper epidermis is built of nearly

equally sized cells, but smaller than those of the other species, and

with slightly undulated walls (the undulations being of little amplitude).

No stomata. The unicellular walls are short, with a ground rosette of 7

to 8 radial cells.

The lower epidermis is also made up of small cells, with irregularly

undulated walls ; the undulations are in general not very deep. The

shape of the stomata is elliptical, (fig. 8).

9. Valeriana sambucifolia Mikan, exhibits an upper epidermis

comprising cells rather long than broad, with poorly undulated walls,

thickened along their whole lenght and without stomata. The lower

epidermis is also made up of elongated cells, with not too deeply undu-

lated walls. The stomata are elliptical and the unicellular hairs somewhat

longer, (fig.9).
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Fig. 5.

Fig. 6.

Valeriana officinalis.

Valeriana pyrenaica.

a) The upper epidermis,

Fig. 7.

Fig. 8.

b) The lower epidermis.

Valeriana rossica.

Valeriana salina.



71

10. Valeriana stolonijera Czern. The upper epidermis cells are not

uniformly sized, with undulated and thickened walls, with the undu-

lations being of little amplitude. No stomata, the unicellular hairs are

short. The lower epidermis cells are elongated and very undulated ; the

zig-zag undulations are deep. The stomata are elliptical, (fig. 10).

11. Valeriana wolgensis Kosak, exhibits an upper epidermis with

cells of a nearly equal size, their walls being very weakly undulated

(2 or S undulations only), with uniform thickenings. The circular stomata

are very scarce. The lower epidermis has elongated cells, with more

deeply undulated, uniformly thinckened walls, and a great number of

elliptical stomata. (fig. 11).

Group В :

12. Valeriana bridgessii Hook, et Arn. (syn. V. simplex).
The upper epidermis of this species is composed of unequal sized

cells of most various forms, with even or very slighly undulated, poorly
thickened walls, and more numerous elliptical stomata. The lower

epidermis is made up of cells with strongly undulated walls and with

thickenings along the whole wall lenght ; the undulations are here very

broad, more numerous elliptical, embedded stomata. (fig. 12).

13. Valeriana dioica L., has an upper epidermis with irregular ± elon-

gated cells ; their walls are thickened, less broadly undulated, with rather

scarce elliptical stomata. The lower epidermis is composed of unequal

cells, with irregular deep undulated walls and more numerous elliptical

stomata. (fig. 13).

14. Valeriana phu L., has unequal cells in its upper epidermis ;

the cell walls have no undulations and are uniformly thickened. The

elliptical stomata are more numerous. The cells of the lower epidermis

are elongated, with many but not too broad undulations. The elliptical

stomata are present in greater number than on the upper side. (fig. 14).

15. Valeriana tripteris L. Its upper epidermis is built up of rather

equally sized cells, with slightly undulated walls and no stomata. The

lower epidermis cells have undulated walls ; the undulations are broad

and evenly thickened. Many eliptical stomata. (fig. 15).

Group С :

16. Valeriana montana L. The upper epidermis with nearly equal

cells, slightly undulated and evenly thickened walls. Scarcely distributed

elliptical stomata and rather long unicellular hairs. The walls of the

lover epidermis cells are very undulated ; the undulations are broad

and uniformly thickened. The elliptical stomata are much more nume-

rous than on the upper side. (fig. 16).

17. Valeriana simplicijolia (Rchb.) Kab. Like those of the former

species, the upper epidermis cells are nearly equally syed but somewhat

larger, with meakly undulated walls. No stomata or hairs. The lower

epidermis has elliptical cells with many deep undulations. The walls are

thickened and the elliptical stomata are in a rather great number, (fig. 17).
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Valeriana sambucifolia

Fig. 10.

a) The upper epidermis,

Fig. 11.

Valeriana stolonifera.

b) The lower epidermis.

Valeriana wolgensis.Fig. 9.
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Fig. 12.

Fig. 13.

Valeriana bridgesii.
Valeriana dioica.

a) The upper epidermis.

Fig. 14.

Fig. 15.

b) The lower epidermis.

Valeriana phu.
Valeriana tripteris.
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Fig. 16. Valeriana montana. Fig. 17. Valeriana simplicifolia.

b) The lower epidermis.a) The upper epidermis

Conclusions

The microscopic analysis of the epidermis of certain species belonging

to the genus Valeriana demonstrates that în some taxons both the upper

and the lower epidermis are alike. This similarity is more conspicuous
in the lower epidermis, which displays broader undulations ; there are

however, some little diferences which must be taken into account.

According to the appearance of the stomata and the manner in wich

they are surrounded by the auxiliary cells, all the studied species belong
to the anomocytic type (Ranunculaceae).

Taking into account the upper cell form within the first group (A)
we may found :

1. Epidermal cells with nearly even walls, e.g.

Valeriana sambucifolia ;

2. Epidermal cells with slighly undulated walls e.g.

Valeriana officinalis, V. exaltata, V. japonica, V. nitida, V. rossica,

V. stolonifera, V. wolgensis.

3. Epidermal cells with strongly and deeply undulated cells, e.g.

Valeriana pyrenaica.
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There are some similarities between the upper epidermal cells of

Valeriana rossica, V. excelsa, V. officinalis, V. stolonijera, V. wolgensis.
The upper epidermis of Valeriana exaltata is similar to that of

Valeriana salina.

The upper epidermal cells of Valeriana pyrenaica, V. sambucijolia,
V. nitida, and V. japonica are definitely different.

The lower epidermis of all species has a side wall outline fairly
similar, with marked undulations, but we may find essential differences

in Valeriana pyrenaica (with characteristic sharp undulations), Valeriana

sambucijolia (with rather rectangular cells) and Valeriana salina (with
very small lower spidermal cells).

The stomata are generally located on the lower face, excepting the

species Valeriana exaltata, Valeriana ojjicinalis and Valeriana wolgensis

(wich exhibit stomata, also on the upper face).
The hairs may be found on both the upper and the lower epidermis

of Valeriana excelsa and Valeriana japonica (very long unicellular hairs).
In contrast, those of Valeriana stolonijera are located only on the upper

epidermis, and in Valeriana wolgensis only on the lower one.

Among the species of the second group (B) we may found simi-

larities in both the upper and lower epidermis of Valeriana tripteris
and Valeriana dioica.

V. phu and V. bridgesii are definitely different. All the four species

have stomata on both the upper and lower faces, and no hairs.

Within the third group (C), to wich belong only Valeriana montana

and Valeriana simplicijolia, there are conspicuos differences ; in both

species the upper epidermis cells have fairly even walls and undulations

of small amplitude in the lower epidermis. Their shape is more elongated.
Our present study may be useful for better supplementing the

morphologic diagnoses of these species belonging to the genus Valeriana,

wich is well known by its very pronaunced polymorphism. At the same

time the histologic characteristics of the upper and lower epidermis,

which were so far studied in two or three species only, are reported.

BIBLIOGRAPHY

1. BARANOVA M. A., Stomatografia i sistematika. Bot. Jurnal, T. 53, 1968, 3.

2. CHATIN J., Études botaniques chimiques et médicales sur les valériannées,

1872.

3. GÉRARD R., L'anatomie comparée végétale appliquée à la classification, These,.

Paris, 1884.

4. LINSBAUER К., Die Epidermis, in LINSBAUER K.. Handbuch der Pflanzen-

anatomie, Bd. 4, 1930.

5. MAILLEFER A., Etude du Valeriana officinalis L. et des espèces affines. Mém.

d. 1. Soc. vaud. d. sc. natur. Lausanne, V. 8, 1946.

6. METCALFE С. R. and L. CHALK, Anatomy of the Dicotyledons. Oxford, Cla-

rendon Press, 1965.



7. SANDA V., Studiul epidermei frunzelor la genul Dianthus L. din flora Româ-

niei. Stud, şi Cercet. de Biol., ser. Bot., t. 19, 1967, 3, 239—246.

8. ТОМА С, Studiul epidermei frunzelor la genul Trifolium L. din flora Româ-

niei. Analele St. ale Univ. „Al. I. Cuza" din Iaşi, Sect, a Ii-a, Biologie,

Tom. XV, Fasc. 1, 1969.

9. VIDAL L., Contribution à Vanatomie des valerianacées. Ann. de l'Université

anatomie, Bd. 4, 1930.

10. WALTHER E., Zur Morphologie und Systematik des Arzneibaldrians in Mittel-

europa. Mitteilungen der Thüringischen Botanischen Gesellschaft, Bei-

heft 1, Weimar 1949.

EPIDERMA FRUNZEI

LA UNELE SPECII ALE GENULUI VALERIANA

Rezumat

In lucrarea de faţă se analizează aspectul microscopic al epider-

melor de la 17 specii ale genului Valeriana în scopul găsirii unor

caractere de identificare mai sigure şi mai rapide. Se are în vedere

forma, mărimea celulelor, conturul pereţilor laterali, prezenţa sau

absenţa stomatelor şi dispoziţia celulelor anexe ale stomatelor. Prin

cercetările acestea, prezentate comparativ, se completează mai bine

diagnozele morfologice la specii ce aparţin unui gen recunoscut prin-

tr-un polimorfism foarte accentuat, se prezintă şi caracterele histo-

logice ale epidermelor inferioară şi superioară, care pînă acum nu au

mai fost studiate decît la 2—3 specii de Valeriana.


