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Abstract: In this paper we studied four decorative taxa cultivated in the greenhouses
of the Botanical Garden of laşi: Chlorophytum comosum (Thunb.) Jacques, С

comosum (Thunb.) Jacques 'Variegatum' (Liliaceae family), Oplismenus hirtellus (L.)
P. Beauv. and O. hirtellus (L.) P. Beauv. 'Vanegatus' (Poaceae family). The purpose

of this paper is to point out the morphological, histoanatomical and physiological
differences between species and their variegated leaves cultivars.
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Introduction

The specific horticulture requirements have imposed the development of new

cultivars, aesthetically but also morphologically (at first sight) distinct.

The leaf structure has been analysed in the general studies (Linsbauer 1930;

Napp-Zinn 1973, 1974, 1984, 1988). There are some information in the special

studies about Gramineae (Metcalfe 1960; Prat 1932; Toma et al. 1973) and

Liliaceae (Toma et al. 1994).

The studies on these cultivars with variegated leaves are very few (Renner et al.

1942), so the information about them are summary or inexistent. What we are

interested in the species with variegated cultivars for which we tried to identify whether

beyound the morphological differences, which are obviously, there are other kind of

differences.

The purpose of this paper is to point out the existence of morphological, histo-

anatomical and physiological differences between species and their variegated

leaves cultivars.

Material and methods

In this paper there are studied four taxa of decorative plants cultivated in the

greenhouses of the Botanical Garden of laşi: Chlorophytum comosum (Thunb.)

Jacques, C. comosum (Thunb.) Jacques 'Variegatum' (Liliaceae family),

Oplismenus hirtellus (L) P. Beauv. and O. hirtellus (L.) P. Beauv. 'Variegatus'

(Poaceae family). Surface view preparations of the leaf epidermis and the

transverse sections of lamina have been processed by the usual proceedings used

in the Vegetal Morpho-Anatomical Laboratory in Faculty of Biology.

The physiological studies concern the biochemical indexes which should give

indirect indications on the intensity of the physiological processes. The
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determinations have been made on leaves from the mentioned taxa and we had in

view the assimilatory pigments (Boldor O. & al. 1981).

Results

HISTO-ANATOMICAL RESEARCHES

Chlorophytum comosum (Thunb.) Jacques

In the surface view the upper epidermis has elongated hexagonal cells, with

straight lateral walls; by transparency we can observe the circular outline of the

sectioned palisade cells. The lower epidermis has very hexagonal elongated cells,

with straight walls. The stomata, of aperigyn kind, are confined to the lower

epidermis, so the lamina is hipostomatic one.

The outline of the transection has the shape of the letter U/V with the arms

more or less distant. The upper epidermis has very tall cells with the same

appearance as the palisade cells, with the external wall slightly thicker than the

others and covered by a very thin cuticle. The lower epidermis has smaller

izodiametric cells, with a slightly convex external wall, thicker than the others and

covered by a thin cuticle. In this epidermis we can see under the stomata a deep
substomatal chamber.

The mesophyll has an unistratified palisade tissue, with tall cells (but still

smaller than those of the upper epidermis), and a multiseriate spongy tissue,

means the leaf has a dorsiventral structure. The vascular tissue is made of several

small bundles of closed collateral kind, with a cap of sclerenchymatous fibers on

each poles. Both xylem vessels and sclerenchymatous fibers have cellulosic walls.

Chlorophytum comosum (Thunb.) Jacques Variegatum

In the surface view the upper epidermis has slightly elongated, hexagonal cells

with straight lateral walls. The lower epidermis has elongated hexagonal cells (but

shorter than those of the previous taxon). The general structure is similar with the

one on the Iris species, with more aperigyn kind stomata on the surface unit.

The transection of the lamina. Unlike the previous taxon the mesophyll is not

divided in palisade and spongy tissues but it is homogenous and has rounded or

slightly tangential elongated cells. Only the cells of the adaxial layer are more

larger but never of a palisade shape. The vascular bundles have not the

sclerenchymatous fibers on the both poles; some bundles don't have such fibers

at any pole. All the vascular bundles are surrounded by parenchymatous sheats.

The leaves are wider and have the margins slightly convolute.

Oplismenus hirtellus (L) P. Beauv.

In the surface view, the upper epidermis has elongated polygonal cells,

arranged in the parallel rows. In some of them we can see that the stomatal cells

are dump-shape. Many short epidermal cells have been transformed into prickle-
hairs. The walls of the epidermal cells are slightly sinuous. On the lower side of the

lamina all epidermal cells have sinuous walls and the prickle-hairs are longer and

have a pointed top; the stomata, which are localised only on one side and another

of the nerves and are more numerous than on the upper side.

Oplismenus hirtellus (L.) P. Beauv.
l

Variegatus'

In the surface view, the upper epidermis has shorter cells, often isodiametric,
with the lateral walls less sinuous and with scattered very short prickle-hairs. The

lower epidermis has elongated cells, with curly lateral walls and more numerous

elongated hairs.
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In the lamina transection - upper epidermis has numerous groups of very large
bulliform cells, that can deeply penetrate the mesophyll; every group contains 5-7

bulliform cells, the largest ones being situated in the middle. In most cases, under

the bulliform cells there are palisade cells; rarely, the bulliform cells touch the

spongy tissue cells. The other epidermic cells are small, isodiametric or slightly

tangential elongated, with the external wall visibly thicker than the others.

The lower epidermis has larger cells, isodiameric or slightly tangential
elongated, some of them being transformed into short prickle-hairs. There are

dump-shape stomata in both epidermis, meaning the lamina is amphistomatic.
The mesophyll has two very distinct parts: an unistratified palisade parenchyma

to the upper side of the lamina and a two- or three-stratified spongy parenchyma
to the lower side, so the lamina has a dorsi-ventral structure. The palisade tissue

occupies about 75% of the mesophyll thickness.The spongy tissue is made of

small, rounded cells, with small intercellular spaces between them.

The palisade cells around the vascular bundles are inclined or perpendicular
oriented with respect to them.

The vascular tissue has small bundles situated in front of secondary and tertiary
veins some slightly prominent ridges towards the two sides of the lamina. All the

bundles are of closed collateral kind, each one is surrounded by a parenchymatous
sheath with large cells. The mechanical tissue is made of strands of

sclerenchymatic fibers situated in front of vascular bundles, rarely contacting with

these but always coming into contact with the two epidermis; only in the midvein,

which is thicker than the other veins, has a thick strand of sclerencymatic fibers

between the lower epidermis and the parenchymatous sheat of the vascular

bundle.

PHYSIOLOGICAL RESEARCHES

The analysis of some biochemical parameters of biological material allowed us

to estimate the functional state of studied taxa's foliaceus apparatus in the tested

moment (the vegetative stage).

Assimilating pigments content of tested material (Fig. 18) don't reveal the

presence of high (clear) quantitative differences for green taxa as we were

expected; our expectations were confirmed by one case, only for Chlorophytum

species were the "a" and "b" chlorophyll, prevail as quantitative aspect as the

green taxon. The values of carothenoid pigments are high at Oplismenus species

where the quantitative differences between the two taxa are minimum.

The water and dry matter contents (Fig. 19). At Oplismenus species, the water

content is higer as green taxon than the variegated one, so the dry substance is

predominant at variegated taxon. At Chlorophytum species the situation is

reversed.

Glucide content (Fig. 20) was analysed only at Chlorophytum species. Obtained

results show us that the total glucides content is higher at variegated taxon than

green one, as we were expected. Variegated taxon seems to contain much more

mono- and oligosaccharides than the green one; probably, they are obtained

because of a more intense functioning and with a higher efficiency of their

assimilating pigments; in the same time, the green taxon succeed a better

polymerisation of the photosynthetic glucides which are stored in the amyloplasts

as insoluble form.
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Plate 1. Chlorophytum comosum: fig. 1,2- The upper and lower

epidermis in superficial view; Chlorophytum comosum 'Variegatum'.

fig. 3, 4 - The upper and lower epidermis in superficial view;

Oplismenus hirtellus: fig. 5, 6 - The upper and lower epidermis in

superficial view; Oplismenus hirtellus 'Variegatus': fig. 7, 8 -

The upper and lower epidermis in superficial view.

Plate 1
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Plate 2 Chlorophytum comosum 'Variegatum': fig. 11, 12 - Transection of the

lamina- detail of the midvein; Oplismenus hirtellus 'Variegatus' : fig. 9,10 -

Transection of the lamina: detail; fig. 11 -
Transection of the lamina: detail of the

midvein.

Plate 2



Verdeş-lfrim Camelia, Zamfirache Maria-Magdalena
22

Plate 3. Chlorophytum comosum 'Variegatum': fig. 13 - Transection of the lamina:

detail; Chlorophytum comosum: fig. 14 - Transection of the lamina: detail;

Chlorophytum comosum 'Variegatum': fig. 15 - Transection of the lamina: diagram;

Oplismenus hirtellus: fig. 16, 17 - Transection of the lamina: diagrams.

Abréviations: cam. suprast - suprastomatal chamber; eel. bul - bulliform cell; eel. ep

- epidermic cell; eel. st - stomatal cell; cut - cuticle; ep - epidermis (i-lower; s-

upper); lb - phloem; Im - xylem; mez - mesophyll; p - trichome; p. t - non-glandular

trichome; scl - sclerenchyma; st - stomata; tc. par - parenchymatic sheats; ţ. Ic -

spongy parenchyma; ţ. psd - palisade parenchyma

Plate
3
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Total nytrogen and crude proteins quantity (Fig. 21) is higher at green taxa than

variegated ones, as we were expected.

Total lipides quantity (Fig. 21) is lower at green Chlorophytum that the

variegated ones.

Conclusions

The lamina has a dorsi-ventral structure for the Oplismenus hirtellus (species

and sort) and Chlorophytum comosum. The isofacial structure for Chlorophytum

comosum 'Variegatum' only.
There are no groups of short cells (which are specific cells to the Poaceae

family) in the lamina epidermis of Oplismenus, they have probably been

transformed in prickles-hairs. The Oplismenus hirtellus 'Variegatus' has shorter

prickles-hairs on the upper epidermis, and longer and more numerous hairs on the

lower one.

In both taxa of Chlorophytum the lamina is hipostomatic, the stomata are

situated below the epiderma level and they have suprastomatal chamber. The

epidermic cells are very high.
The mesophyll is thicker and has a homogenous structure for Chlorophytum

with variegated leaves.

Interpreting the biochemical data obtained from the biological material we can

realize, for the given analysed moment, that there were great physiological

processes, at least equal as intensity between the green and variegated taxa of the

tested species, which surpasses in performance the variegated ones.
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PARTICULARITĂŢI MORFO-ANATOMICE Şl FIZIOLOGICE

ALE FRUNZELOR DIN DOUĂ SPECII DIN CLASA

MONOCOTYLEDONEAE Şl LA SOIURILE LOR PANAŞATE

Rezumat: Prezentul studiu se referă la frunza de la patru taxoni de plante

decorative cultivaţi în serele Grădinii botanice laşi: Chlorophytum comosum

(Thunb.) Jacques, С. comosum (Thunb.) Jacques 'Variegatum' (Familia Liliaceae),

Oplismenus hirtellus (L.) P. Beauv. şi O. hirtellus (L.) P. Beauv. 'Variegatus'

(Familia Poaceae). Cercetările noastre evidenţiază, la frunză, diferenţele histo-

anatomice între specie şi, respectiv, soiul cu frunze panaşate. Studiile fiziologice

privesc următorii indici biochimici: pigmenţii asimilatori, conţinutul de apă şi de

substanţă uscată, conţinutul în azot total şi proteina brută, lipide totale.


