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Abstract. The morphology and structure of trichomes on the aerial parts (stems, leaves and floral parts)
of O. fruticosa var. fruticosa (Forssk.) Briq. and O. fruticosa var. schimperi (Boiss.) Tackh. were studied
in detail with a view to gaining information on their possible taxonomic significance. It was found that
trichomes of O. fruticosa var. fruticose and O. fruticosa var. schimperi could be grouped into seven types,
inciuding 15 forms of nonglandular and ten forms of glandular trichomes.

Intreduction

The genus Otostegia is represented in the flora of Saudi Arabia by one species: Otos-
tegia fruticosa which is found in two varieties viz: Otostegia fruticosa var. fruticosa
(Forssk.) Briq. (= Clinopodium fruticosum Forssk., O. repanda and scaniosa
Benth., O. moluccoides (Vahl.) Jaub. et Sp., O. sinaitica (Ehr.) Tackh.) and O.
fruticosa var. schimperi (Boiss.) Tackh. (= O. microphylla (Desp.) Asch. et
Schweinf.). The former variety grows in the south region and the latter grows in the
eastern Najd of Saudi Arabia [1, pp. 465-466; 2, p. 142], these two regions have dif-
ferent ecological conditions. However, the two varieties were collected from the
south region of Saudi Arabia by the author in 1980 and they were identified by Pro-
fessor M.A. Migahid in 1980. The two varieties are shrubs with crenate leaves, but
O. fruticosa var. fruticosa has large leaves with petioles as long as the flower whorls
whilst O. fruticosa var. schimperi has minutely velvety stiff stems and densely woolly
leaves with short petioles [1, pp. 465-466]. These minor differences in the mor-
phological characters with the presence of densely woolly trichomes in the leaves and
stems of both varieties made it worth making a detailed study of the structure and
morphology of trichomes on the aerial parts of the two varieties.
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Various types of trichomes are present on the stems, leaves and floral parts of
members of the Lamiaceae. A detailed investigation of the structure, development
and morphology of the trichomes in different member of Lamiaceae has been estab-
lished with the view to assessing the taxonomic significance of these structures [3,4].
Nevertheless, this work deals with the structure and morphology of trichomes on the
aerial parts of O. fruticosa var. fruticosa and O. fruticosa var. schimperi which are
growing naturally in Saudi Arabia, with a view to gaining information on their possi-
ble taxonomic significance.

Materials and Methods

Plant material was collected during the flowering season from Abha region,
South of Saudi Arabia, and immediately preserved in 70% ethanol. Surface prepara-
tions were made from leaves and stems by stripping the epidermis; these were
mounted in 50% v/v glycerol solution for examination and drawing. Floral parts were
cleared in chloral hydrate solution and then mounted in 50% v/v glycerol solution.
Cell wall thickness was measured according to Doaigey et al. [4]: “thick” > 6 pm,
“shightly thick™ 2.5-6 pm and “thin™ < 2.5 yum. Samples: 3 samples of each plant were
taken. Three leaves (upper, middle, lower) of each sample were chosen to make 5
epidermal strips of the parts of each leaf (base, middle, apex, margin, petiole}. Epid-
ermal strips from three regions of each stcm (upper, middle, lower) were taken and
three flowers of each sample were also examined.

Results

The results of this work indicate that the trichomes of O. fruticosa var. fruticosa
and O. fruticosa var. schimperi could be grouped into 7 types including 15 forms of
nonglandular and 10 forms of glandular trichomes as follows:

Typel: Nonglandular, uniceliular, unbranched.
Ia: Short; thick, smooth cell walls; wide lumen and acute apex, occasionally
with hooked apex (Fig. 1,a & ¢)
Ib: Short; thick, warty cell walls; wide lumen and acute apex (Fig. 1, b).

Typell: Nonglandular, bicellular, unbranched.
Ila: Smooth cell walls.
al: Short; cell walls slightly thickened, and hooked apex (Fig. 1. f).
a2: Long;slightly thickened walls; narrow lumina and acute apex (Fig. 1,¢).
Ilb: Short; thick, warty cell walls; wide lumina and acute apex; occasionally
with hooked apex (Fig. 1.d).
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Fig. 1. Types of nonglandular trichomes (a-n) of O. fruticosa var. fruticose and (o & p) of O, fruticosa var.
schimperi,

TypeIll: Nonglandular, multicellular unbranched
IIla: Smooth cell walls
al: Short; 3 cellslong; middle cell divided longitudinally into two cells; thick
walls; wide lumina and blunt apex (Fig. 1,g).
a2: Long;3-cellslong, thick walls and acute apex;
terminal cell longer than the other two cells (Fig. 1,h).
a3: Short;4-cellslong, shghtly thickened walls; acute apex (Fig. 1,})
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Short; 4-cells long; slightly thickened walls; acute apex and third cell
very short (Fig. 1,1]

Short; 4-celled,; slightly thickened walls; narow lumina; acute apex,
basal cell divided longitudinally into two cells (Fig. 1,0).

Long; 7-celled; the basal cells biseriate; wide lumina and acute apex
(Fig. 1,m).

Long; 8-cellslong; slightly thickened walls and acute apex (Fig. 1,n).
Warty cell walls.

Long; 3-cells long; narrow lumina; thick walls; acute apex terminal cell
longer than the others (Fig. 1,i).

Long; 4-cells long, thick walls, wide lumina, acute apex (Fig. 1,k).

Nonglandular, multicellular, branched, 5-8-cellslong; warty, thick
walls; commonly narrow lumina and acute apex; branches commonly
unicellular, basal cells often biseriate (Fig. 1,p).

Glandular, stalk unicellular, unbranched.

Unicelular stalk, unicellular head, stalk cell with slightly thickened,
smooth walls (Fig. 2,a). '
Unicellular stalk, bicellular head, stalk cell with slightly thickened,
smooth walls (Fog. 2,b).

Unicellular stalk, multicellular head, stalk cell with slightly thickened,
smooth walls (Fig. 2,c,l & m).

Glandular; stalk bicellular, uniseriate, unbranched.

Bicellular, biseriate head, stalk cell with slightly thickened, smooth
walls (Fig. 2,d).

Bicellular, uniseriate head, stalk cell with slightly thickened, smooth
walls (Fig. 2,).

Multicellular, uniseriate head, stalk cells with slightly thickened walls
(Fig. 2,j & k).

Multicellular, biseriate head, stalk cells with slightly thickened walls
(Fig. 2,g).

Glandular; stalk multicellular, uniseriate, unbranched.

Unicellular head; stalk cells with slightly thickened, smooth walls
(Fig. 2,h).

Bicellular, biseriate head; stalk cells with slightly thickened, smooth
walls (Fig. 2,i).

Multicellular head; stalk cells with slightly thickened, smooth walls;
basal cells of the stalk becoming biseriate (Fig. 2,¢).
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Fig. 2. Types of glandular trichomes (a-m) of O. fruticosa var. fruticosa.

Discussion

The value of trichomes in identification of some members of Lamiaceae has
alrcady been observed [3-7]. This study shows that the cell wall structures and the ccll
numbers of trichomes may be used to group the trichomes in these two varieties into
seven types including 15 forms of nonglandular and 10 forms of glandular trichomes
(Table 1, Fig. 1 & 2).

However, both nonglandular and glandular trichomes were present on both O.
fruticosa var. fruticosa and O. fruticosa var. schimperi. The trichome types present
on the two varieties are mostly similar to those of the family Lamiaceae reported by
Doaigey etal. [4]. Trichomes with many branches were not observed in either variety
whereas occasional nonglandular trichomes exhibiting few branches were only pre-
sent on the leaf and stem of O. fruticosa var. schimperi (Table 1). The two varictics
have some trichome forms in common (Table 1): these forms occur frequently on dif-
ferent organs of both varietics. Type Vc occurs on every organ of each variety (Tablc
1). This type is also common in the most members of the family Lamiaceae. How-
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Table 1. Types and occurrence of trichomes in O. fruticosa var. fruticosa and 0. fruticosa var. schimperi

O. fruticosa var. fruticosa O, fruticosa var. schimperi

Trichometypes Stem 1eaf Flower Slem Leaf Flower

UE LE PT P FP UE LE PT P FP

Type 1a - +a - +a - +a - - +a - - -

Ib +a - - +a +a - +a +4 - - +a +a
Typellal - - +b - - - — - - - - -
Ila2 -~ +a +a - - +a - - +a - - -

bl +a - +a +a +a - +a +a +a +a +a +a
Type Illlal - - +b - - - - - - - - -
1I1a2 - +a +a - - +a - - +4a - - -
111a3 - - - - - +a +a - - - - -
I1a4 - - - - - +b - - - - — —
IIIas - - - - - - +b - - - - -
a6 - +b - - - - - - - , - -
Illa7 - - - +b - - - - - - - -

ITTb1 +a - +a +a +a - +a +a +a +a +a +a
b2 +a - - +a +a - +a - - — - _
TypelV - - - - - - +b +b - - - -
Type Va - +a  +a - +a +a - - - - - -
Yb - - +a  +d - - - - - - - -

Ve +a +a +a +a +a +a +a +a +a +a +a +a

Type VIa +a - - - - +a - +a +a +a - +a
Vit - — - - - +b - - - - - _

Ve +a +a +a +a +a +a - - +a +a +a +a

Vid - - - +b - +b - - - - - -
Type Vlla - +b - - - +b - - - - - -

VIIb +4 - - - - +a +a - - - - +4d

Vile - +b - - - - - - — - - -

UE = upper epidermis j LE = lower epidermis; PT = petiole; P = pedicel; FP = flower parts; + = pre-
sent; — = absent; a = frequent, 12-40/mm?; b = occasional, 0-8/mm?. (frequency ranges were taken out
of 10 readlings).

ever, each variety has some specific forms of trichomes. O. fruticosa var. fruticosa
has type II al; type III al, ad, a6 & a7; type VI b, VI d; type VIl a & VIl c. These
types occur occasionally either on the leaf or the flower parts but were not observed
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on the stem. O. fruticosa var. schimperi has only two forms: type 111 a5 and type IV,
these two forms occur occasionally in the stem and in the upper epidermis of the lcaf.

The foregoing discussion indicates that the frequency of specific trichome forms

in each variety are not of sufficient importance to be used to distinguish between the
two varieties.
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