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Abstract

Within the Nepeta sibthorpii-complex of the scction Pycnonepeia Bentham, two newly described en-
demic species from Yugoslavia viz., N. rtanjensis Diklic & Milojevic and N. ernesti-mayeri Diklic & Nikolic
were exdmincd for nutlet sculpturing and leaf indumentum (SEM) and leaf flavonoid glycosides. Significance
of microcharacters and flavonoid glycosides composition as taxonomic markers in these two species are dis-

cussed.
Introduction

In taxonomic studies very little aticntion has been given to micromorphological char-
acters of nutlets compared with other gross taxonomic features. Nutlet, leaf indumentum
and phytochemical charciers are scldom mentioned in laxonomic revisions or major flo-
ras which is surprising in view of stability of many of their external and internal features
(Davis & Heywood, 1963). Various workers have shown that micromorphology and che-
motaxonomy can be used to scparate genera, species and even varieties (Comer, 1951;
Murley, 1951; McClure, 1957; Ball & Heywood, 1962; Harbome & Turner, 1984). In
spite of taxonomic value of nctlet characters found in several gencra in Lamiaceac
(Waojcicchowska, 1961, 1966, 1972; Hedge, 1968, 1970; Hussain, 1983) the micromor-
phology and flavonoid chemistry as taxonomic markers have not been studied exten-
sively in the genus Nepeta. (Seshadri & Sharma, 1973).

Nepeta L., is a polymorphic genus with about 150 specics; mainly distributed in the
temperate region. The centre of diversity is mainly in the Mediterrancan Basin. They usu-
ally form a part of the vegetation in dry, rocky and hilly disturbed ground. Fig. 1 shows
the distribution of Nepeta stbthorpii complex of the section Picnonepeta Bentham, which
includes two new species V. rtanjensis and N. ernesti-mayeri from Yugoslavia (Dicklic &
Milojevic, 1976; Diklic & Nikolic, 1977). In present study the micromorphological char-
acters and leaf flavonoids as taxonomic markers in Nepeta rtanjensis and N. ernesti-may-

- eri from Yugoslavia is described.
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Fig. 1. Distribution Map of Nepeta sibthorpii - Complex.
Ma’y’té’ria‘ls and Methods

Mature nutlcts and lcaf samplcs were colloctcd from dlffcrcnt locahues of Yugosla-
via (Fig. 1), for SEM: exammauon and {lavonoid analysis. Voucher specimens have been
deposited in the Natural Hxstory Muscum Herbarium, Belgrade BEO, Yugoslavia. Nutlet
and leaf samples were placed on clean stubs and coated with 30 nm of gold in a Polaron
E5150 Sputter Coater and examined in SEM T20 (JEOL) at different magnifications. Fla-
vonoid glycosides were analysed by 2D-PC, against authenUc markers on cellulose TLC
and UV spectroscopy as described previously (Husain & Markham 1981; Husain et al.,
1982).

Results and Discussion

The nutlet surfaces of both spe<:1cs show stnkmg similaritics. They are broadly
ovate, 1.8-0.2mm in length, 0.8-1.0mm in width and light brown in colour. The scar at-
tachment does not pass on the dorsal part of the nutlet. The sculpturing pattern is loosely
reticulate with pronounced bumps and tuberculate. The nutlet surface observed is shallow
with not well marked undulations. Cells in N. ernesti- -mayeri are rectangular, pentangular
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and hexagonal in outline with varying thickness and tightly packed (Fig. 2A, B), whereas
in N. rtanjensis (Fig. 3A, B), the sculpturing pattern is reticulate tuberculate with pro-
nounced bumps and the cells are mainly hexagonal with outer cell walls forming the con-
tinuous channels (Fig. 3B). Posterior part of the nutlets in both specics shows dents and
well pronounced protrusions.

The indumentum show very similar pattern in N. ernesti-mayeri, at the adaxial (Fig.
2C) and abaxial (Fig. 2D, E) and in N. rtanjensis at the adaxial (Fig. 3C, D) and abaxial

- 2. Scanning electron micrographs of Nepeia ernesti-mayeri. A & B, Nuilet surface; C, Adaxial leaf

surface; D & E, Abaxial leaf surface showing leaf gland.
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(Fig. 3E, F) surfaces. Two types of trichomes are distinguished; one long, 0.2-1.5mm,
multicellular with glandular apex and showing smooth surface but occasionally small
granules are also observed (Fig. 3D). The second type of trichomes is short 0.01-0.08mm,
papillate and very sparsely distributed. The density of long trichomes is’very high, espe-
cially in N. rtanjensis (Fig. 3C, E). Sessile epidermal oil glands are densely distributed on
both surfaces. Stomata are mainly present on abaxial surfaces and are of paracytic type.

Results of the leaf flavonoids of two species showed the presence of 10 phenolic
compounds on 2D chromatogram (Table 1 & 2). The presence and absence of each spot

Fig. 3. Scanning Electron Micrographs of Nepeta rianjensis: 'A & B, Nutlet surface; C & D, Adaxial leaf
surface; E & F, Abaxial leaf surface.
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Table. 1. Flavonoid glycoside spots found in two Nepeta species.

Spot No.
Taxa 1 2 3 4 5 6 7 8 9 10
N. rtanjensis + + + CONE + + + + +
N. ernesti-mayeri + + + + + + — 4 + +

Key: + =present, — = absent, (+) = trace

was carefully checked and the relevant information with tentative identification of fla-
vonoid glycos1des is presented in Table 2. Six ﬂavonord glycosrdes were fully 1denuf1ed

whilst the components of spots 6, 7.9 and 10 were parually characterised and marked as
unknown The colours characterrshcs of glycos1des developed on chromatograms were
exammed under uv. hght The Rf values in dlfferent solvents and the UV absorption
maxima in pure methanol and m the presence of standard 1norgamc reagents are glven 1n
Table 2 ~ L

The most;com‘mon, leaf constituents were flavone glycosides, but flavonol glycosides
were also observed. In both species luteolin and apigenin glycosides were found (spots 1,
2,3,8) ‘Apigenin-6, 8-di-C-glucoside (Vicenin-20, Spot 8) was found in both specres :
This is the first report of a flavone c-glycoside in secnon Plcnonepeta Flavonols qucr-'
cetm 3 0- galact031de (Spot 5) were also found in both species.

The present mvesugauon conflrms that on the basrs of the nuLlet mlcromorphology,
the wo endemlc Nepeta spec1es broadly fall within the genus. The other related genera
e.g., Melzssa L., Clznopodzum L.,"Calamintha Miller, Mtcromerta Benth., 11yssopus L.,
Satureja L., and Orzganum L exhxbxt different sculpturmg features (Husam 1983; Se-
shadri & Sharma 1973; Husain et al., 1989). The same is true about leaf indumentum,
The epidermal sessilc oil glands are densely distributed on adaxial and abaxial surfaces of
leaf indumentum. Thev consist of a basal cell, uniseriate stalk of one cell long and a head
from several secretory lcells whrch comam essenual oils (Fhan 1974) Consxderable
pharmacqucal and culinary mLeresl is shown because of the presence ‘of essenual oils'in
Lamraceae in general and Nepeta genus in particular. The main constituents of essential
oils ar¢ mono— and sesquiterpenes. In N. rtanjensis and N. cataria the essential oil nepeta-
lactone 1s very characteristic. These and other monoterpencs are constant enough to war-
rant consrderauon as taxonomlc markers (Husain, 1983)

Flavon01d chemlstry in lhese two species, reflect a gencral patiern mLamlaceae(Har
borne & Williams 1971; Husain et al., 1982). Both the species show very close relation-
ship with each other since out of 10 flavonoid glycosides observed in both species, 9 are
shared. Only spot number 7 is absent in N. ernesti-mayeri, whercas rutin (Spot 4) varies
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quantitatively, and is only found in trace amounts in N. rtanjensis. This investigation pro-
vides more information and highlights the significance of the micromorphological and
phytochemical characters as taxonomic markers in these two endemic species of Nepeta.
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