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ABSTRACT

In this study, the pollen morphology of pollen grains taken from herbarium specîmens of 
32 taxa of the genus Teucrium L. (Labiatae) have been investigated with a light microscope.

The pollen grains show stenopalynous features. Pollen grains radially symmetrical, iso- 
polar, prolate, prolate-spheroidal, subprolate, 3-colpate, operculicolpate, amb intersemiangular. 
Exine sculpture distinctly verrucate, ohscureîy verrucate, granulate, ohscurely granulate. 
Exine thicker at poles, sexine much thicker than nexine. Operculum surface covered with small 
processes.

According to palynological characteristics, the taxa of the genus Teucrium examined 
have been divided into four groups. Some taxonomic problems are attempted tc be solved by 
means of palynological data.

INTRODUCTION

The genus Teucrium L. bclongs to the family Labiatae (BOISSIER,
1897). 39 taxa of this genus are found in Turkey (EKÎM, 1982).

The morphological features of the pollen in some taxa of TeMcrİMzre 
have been traeted by several authors. ERDTMAN (1952) has provided 
a short description of Teucrium, and has illustıated only two species 
of Teucrium, viz. T. capitatum L. var. valentinum and T. pseudocha- 
maepitys L. NABLI (1970; 1971; 1972 a) bas reported the exine and the 
tryphine ultrastructures of the pollen of some Mediterranean species.
NARLI (1972 b) has also leported comparative data on morphology
of the pollcn graius of Ajuga chamaepitys (L.) Schred. and Teucrium. 
FAEGRI and İVERSEN (1975), MOORE and WEEB (1983) have 
published keys inciuding Teucrium pollen.
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The preseni sludy bas been underlaken in order lo provide furlher 
informalion ıvhich mighl prove helpful in elucidaling ihe laxonomy 
of ıh e genus.

MATERIAL AND METHODS

Ali the pollen samples have been laken froro. herbariun?. specimens.
Tbe pollen slides were prepared following ihe lechnique of ERDTMAN
(1960). A total of 32 taxa have been investigated. The microscopical
work was done wilh a
and measurements, as vvell

Leitz-Wetzlar microscope. For detailed studies
as pholographing, an apochromale oil

immersion objeclive (xl00) was used. Dala on size are based upon 
ihe measuremenl of a minimum 10 pollen grains for each laxon. Termi- 
nology mainly follows ERDTMAN (1952), some addilional lerms from 
FAEGRI and İVERSEN (1975).

POLLEN DESCRIPTIONS

A general descriplion applicable lo ali lypes of Teucrium pollen 
grains invesligaled is given below.

Pollen grains radially symmelrical, isopolar, prolale, prolale- 
spheroidal, subprolale, ranging from. 22-42 pro. in equalorial diameler, 
3-colpale, operculicolpale, leclale, amb inlersemiangular. Apocolpia 
4-11 pm (longesl dislance belween ihe apices of colpi). Exine ihickness 
2.51-3.39 pm al mesocolpia, 3.22-4.88 pm al poles. Exine sculplure 
dislincily verrucale, obscurely verrucale, granulale, obscurely gra
nulale. Sexine much ihicker ıhan nexine. Colpi wilh acule apices. 
Colpus membranes sm.oolh lo granulale. Operculum surface covered 
wilh small processes. For delails see Table 1.

GENUS : Teucrium

Section : Teucrium

Exine sculplure dislincily verrucale al mesocolpia, obscurely 
granulale al poles in ihe pollen grains of ali laxa, excepl ihose of Teuc
rium multicaule and T. parviflorum.

Teucrium creticum (Pl. 1; 1-3)

Pollen grains radially syıomelrical, isopolar, subprolale, 36 x 31 
pro;, 3-colpale, operculicolpale, leclale. Amb inlersemiangular. Apocolpia 
pia 7 (im in diameler.



Table I: Pcllcn morphoîogîcal data Tİıe foUowing Üa'n öharacterf of the polîcn grains are compared: (1) Shaüe. (2) Size; shGwicg range of polar ax's (P) ard
eguatorial diameter (E). (3) Apocolpia size
Exine sculpture at mesocolpia and at poles. (6): Ccipi: size (length x

as the longcst distance between the apices of ccipi. (4) Exine thickness at mesocolpia and at poles. (5)
Avidtiı; and öolıinç membrane.

Abbreviations. Shape: P = prolate' PSPH = prclate-sphert idal* SP -- subprdate. Esine sculpture and colpus membrane; dist. ver. = distinctîy verrucate; 
obs. ver. = obscurely verrucate; gran. — gıanulate; obs. gran. = obscurely granulate.
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Exine 3 ıj,ın thick at mesocolpia, 4 p.m tlück at poles.

Colpi 25 [J.m long, with acute apices. Colpi membranes granulate.

T. sandrasicum (Pl. 1: 4-5)

Pollen grains radially symetrical, isopolar, prolate-spheroidal, 
36 X 33 pm, 3-colpate, operaculicolpate, teetate. Amb intersem.ian- 
gular. Apocolpia 7 pm. in diameler.

Exine p3 m. thic at mesocolpia, 4 pm. thick at poles.

Colpi 26 pm; long, with acute apices. Colpi membranes granulate.

T. brevifolium

Pollen grains radially sym.m.etrical, isopolar, subprolate, 39 x 30 
pm, 3~colpate, operculicolpate, teetate. Amb intersemiangular. Apo
colpia 6 pm, in diameter.

Exine 3.4 pm thick at mesocolpia, 4 pm thick at poles.

Colpi 30 pm long, with acute apices. Colpi membranes granulate.

T. pestalozzae

Pollen grains radially symmetrical, isopolar, prolate-spheroidal, 
37 X 33 pm, 3-colpate, operculicolpate, teetate. Am.b intersemiangular. 
Apocolpia 6 pm. in diameter.

Exine 3 pm. thick at m.esocolpia, 4.2 pm thick at poles.

Colpi 25 pm long, whith acute apices. Colpi membranes granulate.

T. alyssifolium

Pollen grains radially symmetrical, isopolar, subprolate 53 x 42 
pm, 3—colpate, operculicolpate, teetate. Amb intersemiangular. Apo
colpia 11 pm in diameter.

Exine 3.4 pm. thick at mesocolpia, 4.2 pm thick at poles.

Colpi 40 pm. long, with acute apices. Colpi mem.branes granulate.

T. multicaule (Pl. 1: 6-9)

Pollen grains radially sym.metıical, isopolar, subprolate, 36 x 31 
pm, 3-colpate, operculicolpate, teetate. Amb. intersem,iangular. Apo
colpia 6 pm. in diameter.

Exine 2.56 pm. thick at mesocolpia, 3.45 pm. thick at poles. Exine 
sculpture obscurely granulate at m.esocolpia.
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Colpi 29 pm long, with acute apices. Colpi membranes granulate.

T. orientale var. orientale

Pollen grains radially sym.metrical, isopolar, prolate, 41 x 26 
pm, 3-colpate, operculicolpate, tectate. Amb intersem.iangular. Apo- 
colpia 8 pm in diameter.

Exine 3 pm thick at mesocolpia, 3.5 pm thick at poles.

Colpi 28 pm. long, with acute apices. Colpi membranes granulate.

T. orientale var. puberulens

Pollen grains radially symmetrical, isopolar. prolate, 45 x 32 pm, 
3-colpate, operculicolpate, tectate. Amb intersem-iangular. Apocolpia 
7 p in diameter.

Exine 3.4 pm thick at mesocolpia, 4.6 pm thick at poles.

Colpi 34 pm long, with acute apices, Colpi membranes granulate.

T. orientale var. glabrescens

Pollen grains radially symmetrical, isopolar, prolate, 43 x 32
pm. 3-colpate, operculicolpate, Amb intersemiangular.tectate.
Apocolpia 9 pm in diameter.

Exine 3.35 pm thick at mesocolpia, 4.85 pm thick at poles.

Colpi 29 pm long, with acute apices. Colpi membranes granulate.

T. pruinosum

Pollen grains radially sym.metrical, isopolar, subprolate, 32 x 28 
pm, 3-colpate, operculicolpate, tectate. Am.b intersemingular. Apocol
pia 5 pm in diameter.

Exine 3.22 pm thick at mesocolpia, 4.03 pm thick at poles.
Colpi 24 pm. long, with acute apices. Colpi membranes granulate.

T. parviflorunı

Pollen grains radially symmetrical, isopolar, prolate-spheroidal, 
29 X 27 pm,, 3-colpate, operculicolpate, tectate. Amb intersemiangular. 
Apocolpia 6 pm in diameter.

Exine 3.18 pm thick at mesocolpia, 4.08 pm thick at poles. The
pollen grains 
sculpturing.

are most closely resemble those of T. multicaule in exine
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Colpi 21 [xn) long, with acute apices. Colpi membranes granulate.

Section: Scordium

Exine sculpture obscurely granulate both at mesocolpia and at 
poles.

T. scordium subsp. scordium (Pl. 1: 10-14)

Pollen grains radially symmetrical, isopolar, subprolate, 31 x 
26 (im, 3-colpate, operculicolpate, tectote. Amb intersemiangular. 
Apocolpia 4 ıım in diameter.

Exine 2.6 ;j.ra thick at mesocolpia, 3.4 p.m thick at poles.

Colpi 23 fxm long, with acute apices. Colpi membranes granulate.

T. scordium subsp. scordioides

Pollen grains radilly symmetrical, isopolar, prolate-spheroidal, 
30 X 28 [tm., 3-colpate, operculicolpate, teetate. Amb intersemiangular. 
Apocolpia 4 ™ in diameter.

Exine 2.7 [J.m thick at mesocolpia, 3.22 um thick at poles.

Colpi 23 p,m long, with acute apices. Colpi membranes granulate.

Section; Chamaedrys

Exine sculpture obscurely verrucate at mesocolpia, granulate 
at poles.

T. chamaedrys subsp. chamaedrys (Pl. 1: 15-19)

Pollen grains radially symmetrical, isopolar, prolate, 39 x 22 
p,m, 3-colpate, operculicolpate, teetate. Amb intersemiangular. Apo
colpia 5 [im in diameter.

Exine 2.54 [jm thick at mesocolp a, 3.56 um thick at poles.

Colpi 30 [rm long, with acute apices. Colpi membranes smooth.

T. chamaedrys subsp. lydium

Pollen grains radially sym.metrical, isopolar, prolate, 46 x 28 
[jim, 3-colpate, operculicolpate, teetate. Amb intersemiangular. Apo
colpia 5 p.m in diameter.

Exine 2.6 pim thick at mesocolpia, 4.2 pim thick at poles.

Colpi 38 pim long, with acute apices. Colpi membranes smoth.
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T. chamaedrys subsp. trapezunticum

Pollen grains radially symmetrical, isopolar, prolate, 41 x 27 
pm., 3-colpate, operculicoplate, tectate. Amb intersemianangular. 
Apocolpia 6 pm in diameter.

Exine 3 pm thick at mesocolpia, 4,36 pm thick at poles.

Colpi with acute apices. Colpi m.em.branes smooth.

T. chamaedrys subsp, tauricolum

Pollen grains radially sym.metrical, isopolar, prolate, 43 x 26 
pm, 3-colpate, operculicolpate, tectate, Amb intersemiangular, Apocol
pia 6 pm. in diam.eter.

Exine 2.5 pm thick at m.esocolpia, 3.84 pm thick at poles.

Colpi 34 pm long, with acute apices. Colpi m.em.branes smooth.

T. chamaedrys subsp. syspirense

Pollen grains radially symmetrical, isopolar, prolate, 41 x 26 
pm, 3-colpate, operculicolpate, tectate. Amb intersemiangular. Apo
colpia 4 pm in diam.eter.

Exine 2.5 pm thick at mesocolpia, 3.6 pm thick at poles.

Colpi 36 pm. long, with acute apices, Colpi m.embıanes smooth.

T. chamaedrys subsp. sinuatum

Pollen grains radially symmetrical, isopolar, prolate, 36 x 22 pm, 
3-colpate, operculicolpate, tectate. Amb intersemiangular. Apocopia
b in diameter.

Exine 2.6 u.m thick at m.esocolpia, 4.06 u.m thick at poles.

Colpi 29 p,m long, with acute apices. Colpi membranes smoth.

T. divaricatum sunsp. divaricatum

Pollen grains radially syro.ro.etrical, isopolar, subprolate, 38 x 30 
pm., 3-colpate, operculicolpate, tectate. Amb intersemiangular. Apo
colpia 6 pm; in diameter.

Exine 3.32 pm thick at mesocolpia, 4.4 pm thick at poles.

Colpi 29 pm long, with acute apices. Colpi membranes granulate.
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T. divaricatum subsp. villosurn

Pollen grains radially symmetrical, isopolar, subprolate, 36 x 
28 pm, 3-colpate, operculicolpate, tectate. Amb. intersem.iangular. 
Apocolpia .5 pm. in diam.eter.

Exine 3 pm. thick at m:esocolpia, 3.63 pm thick at poles.

Colpi with acute apices. Colpi membranes granulate.

T. flavum subsp. hellenicum

Pollen grains radially symmetrical, isopolar, subprolate, 39 x 31 
pm., 3-colpate, operculicolpate, tectate. Aro.b intersemiangular. Apo
colpia 5 pm in diameter.

Exine 3 pm thick at mesocolpia, 4.1.5 pm thick at poles.

Colpi 32 pm long, with acute apices. Colpi membranes granulate.

Section: Polium

Exine sculpture is m.ost closely resemble that of the pollen grains 
of taxa of Section Chamaedrys.

T. montanum (Pl. 2: 1-4)

Pollen grains radially symm;etrical, isopolar, subprolate, 32 x 28
(xm, 3-colpate, operculicolpate, 
Apocolpia 5 jun in diameter.

intersemiangular.tectate. Amb.

Exine 2.66 pm tliick at mesocolpia, 3. .53 pm thick at poles.

Colpi 26 pm long, with acute apices. Colpi m.embranes smoth.

T. polium

Pollen grains radially symmetrical, isopolar, prolate, 37 x 21 
pm, 3-colpate, operculicopate, tectate. Amb intersemiangular. Apo
colpia 5 pm in diameter.

Exine 3 pm. tliick at mesocolpia, 4.9 pm thick at poles.

Colpi 29 pm. long, with acute apices. Colpi membranes smoth.

Section: Isotriodon

Exine sculpture is similar to that of Section Teucrium.

T. montbretii subsp. montbretii (Pl. 2: 5-9)

Pollen grains radially symmetrical, isopolar, prolate-spheroidal, 
31 X 28 pm., -3-colpate, operculicolpate, tectate. Amb intersem.iangular. 
Apocolpia 4 pm. in diam.eter.
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Exine 3 pim thick at mesocolpia, 3.8 urn thick at poles.

Colpi 25 p,m long, vvith acute apices. Colpi membranes smooth.

T. montbretii subsp. pamphylicum

Pollen grains radially symm.etrical, isopolar, prolate, 39 x 27 [tm, 
3-colpate, operculicolpate, teetate. Amb intersemiangular. Apocolpia 
5 p.m in diameter.

Exine 3 ym. thick at mesocolpia, 3.8 [J.m thick at poles.

Colpi 30 pim long, with acute apices. Colpi membranes smooth.

T. odontites

Pollen grains radially symmetrical, isopolar, prolate, 37 x 24 
[zm, 3-colpate, operculicolpate, teetate. Amb intersemiangular. Apo
colpia 4 p.m in diameter.

Exine 2.76 pim thick at mesocolpia, 4.02 ptm thick at poles.

Colpi 34 ptm long, with acute apices. Colpi membranes smooth.

T. cavernarum

Pollen gains radially symmetrical, isopolar, prolate, 36 x 24 pim, 
3-colpate, operculicolpate, teetate. Amb intersemiangular. Apocolpia 
5 pim in diameter.

Exine 3 pim thick at mesocolpia, 4.22 pim thick at poles.

Colpi 28 prm long, with acute apices. Colpi membranes smooth.

T. antitauricum

Pollen grains radially symmetrical, isopolar, prolate, 40 x 25 
pxm, 3-colpate, operculicolpate, teetate. Amb intersemiangular. Apo
colpia 5 pim in diameter.

Exine 2.76 pim thick at mesocolpia, 4 pim thick at poles.

Colpi 29 pim long, with acute apices. Colpi membranes smoth.

T. paederotoides

Pollen grains radially symmetrical, isopolar, prolate, 35 x 23 
pim, 3-colpate, operculicolpate, teetate. Amb intersemiangular. Apo
colpia 6 ptm in diameter.

Exine 2.8 ptm thick at mesocolpia, 4.08 (J.m thick at poles.

Colpi 29 prm long, with acute apices. Colpi membranes smooth.
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Section: Stachyobotrys

Exine sculpture obscurely verrucate at mesocolpia, obscurely 
granulate at poles.

T. lamiifolium subsp. lamiifolium (Pl. 2: 10-13)

Pollen grains radially symmetrical, isopolar, subprolate, 36 x 28 
pm, 3-colpate, operculicolpate, tectate. Amb intersemiangular. Apo
colpia 6 pm in diameter.

Exine 2.7 pm thick at mesocolpia, 3.72 pm thick at poles.

Colpi 28 pm long, with acute apices. Colpi membranes smooth.

Section: Scorodonia

Exine sculpture is the same as the pollen grains of T. lamiifolium 
subsp. lamiifolium belonging to Seçti on Stachyobotrys

T. kotsckyanum (Pl. 2; 14-17)

Pollen grains radially symmetrical, isopolar, subprolate, 35 x 28 
[xm, 3-colpate, operculicolpate, tectate. Amb intersemiangular.Apo- 
colpia 6 [im in diameter.

Exine 2.7 pm thick at mesocolpia, 4 pm thick at poles.

Colpi 26 pm long, with acute apices. Colpi membranes smooth.

RESULTS AND DISCUSSION

In general the pollen grains are radially symmetrical, isopolar, 
3-colpate, operculicolpate and tectate. The shape of the pollen grains 
varies from prolate to subprolate rarely prolate-spheroidal as occa- 
sionally encountered in Teucrium sandrasicum, T. pestalozzae, T. par- 
viflorum, T. scordium subsp. scordiodes, T. montbretii subsp. montbretii. 
The smallest pollen grains are found in T. parviflorum, the largest in
T. aiyssifolium. The amb shapes are invariably intersemiangular.
The apocolpium diameter in the species studied ranges from. 4 to 11 
pm. T. scordium subsp. scordium, T. scordium subsp. scordioides, T. 
chamaedrys subsp. syspirense, T. montbretii subsp. montbretii and T. 
odontites have the smallest and T. aiyssifolium has the largest diameter. 
Exine is much thicker at polar areas, decreasing in thickness tovvards 
the margins of apertures. The exine sculpture of the grains of some 
sections varies slightly at mesocolpia and at poles. 4 pollen types may 
be distinguished mıainly based on exine sculpture:
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1. Teucrium type: Exine sculpture distinctly verrucate at me 
socolpia, obscurely granulate at poles.

2. Scordium. type: Exine sculpture obscurely granulate both 
at mesocolpia and at poles.

3. Chamaedrys type: Exine sculpture obscurely verrucate at 
mesocolpia, granulate at poles.

4. Stachyobotrys type: Exine sculpture obscurely verrucate 
at mesocolpia, obscurely granulate at poles.

The exine is clearly divided into sexine and nexine. The sexine
is much thicker than the nexine. The colpi are, as a rule, tapering.
frequently with acute apices. Colpi m.embranes are smooth to granulate. 
Operculum surface is covered with small processes.

Our observations with light microscope have revealed that the
taxa of the genus Teucrium investigated are rather homogenous with
respect to their pollen morphology. However, the sections of Teucrium 
can be palynologically distinguished by the exine sculptures at meso
colpia and poles. According to this character, seven sections of Teucrium 
studied can be roughly divided into four groups:

GROUP 1.

Spccies belonging to Teucrium (except T. multicaule and T. parvif
lorum j and Isotriodon sections, having the Teucrium type pollen grains, 
belong here (Pl. 1: Figs. 1-5, Pl. 2: Figs. 5-9).

Although morphological features are widely different, the pollen
grains of these two sections are similar in oxine sculpturing at mesocol
pia and poles. They can be combined in a single group with regard to 
palynological features.

GROUP 2.

Teucrium multicaule, T. parviflorum and species belonging to 
Section Scordium, having the Scordium type opollen grains, belong 
to this group (Pl. 1: Figs. 6-14).

The grains of T. multicaule and T. parviflorum, in which floral and 
vegetative characters seem closely related to Section Teucrium so 
that they are placed in it by several authors (BOISSIER, 1897;
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YUZEPCHUK, 1954; EKİM, 1982), are more similar in exine sculpturing 
at m,esocolpia to those of taxa belonging to Section Scordium than to 
Section Teucrium.

GROUP 3.

Species belonging to Chamaedrys and Polium sections, having 
the Chamaedrys type pollen grains, belong here (Pl. 1: Figs. 15-19, 
Pl. 2; Figs. 1-4).

As a result of comparative study of infloresences and flotvers' 
KASTNER (1978) proposes a new classification of the genus and su- 
ggests that these two sections should be placed ian a single group. 
The similarity of the pollen morphology of Section Chamaedrys to 
that of Section Polium supports the suggestion of KASTNER.

GROUP 4.

Teucrium lamiifolium subsp. lamiifolium belonging to Section 
Stachyobotrys and T. kotschyanum belonging to Section Scorodonia, 
having the Stachyobotrys type pollen grains, belong here (Pl. 2: ^Figs. 
10-17).

The conciusion is that this palynological study has revealed four
pollen types, but a closer study carricd out by SEM and TEM may 
reveal new data for a betler grouping.
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