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The morphobiometric characters of the pollens and mericarps of 74 accessions of Origanum syriacum L. collected
in the Damour River area of Mount Lebanon, Lebanon, were studied for the first time. The detailed anabysis of
the morphobiometric descriptors und the further elaboration of these by means of cluster analysis distinguished
two principal groups. These groups seem to correspond to the two varictics of O. syrigcum described by letswaart
(1988), viz., O. syriacam L. var. syriectm and O. syriacum L. var. bevanii (Holmes) [etswaart. On the other hand,
with regard to their pollen charactedstics, the studied accessions could be considered as ccoform vanants. The
greater uniformity detected in pollen traits could be ascribed to the enthomogamic pollination mechanisms present
in Qriganum syriacum and the related gene flow taking placc among the populations under study. It can be
hypothesized that such mechanisms might have in fact contributed to the natural sclection of these populations,
favoring greater uniformity in pollen traits rather than in those refated to the mericarps. The diversity detccted
by this study in mericarps and pollen grains represents a useful diacritic element for the better understanding of
Origanum syriccum, suggesting at the same time the presence of genetic variation that could be exploited in crop

improvement programmes targeting this species.
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Introduction

The genus Origanum L. (Family Lamiaceae) is
characterized by annual, biennial or perennial herbs
distributed predominantly in the eastern Mediterranean
(75%) and only a few species in the Western
Mediterranean region. The genus conststs of 42 species
and a total of 49 taxa including species, subspecies, and
varieties (Jetswaart, 1980; Calstrom, 1984; Danin, 1990;
Danin and Kiinne, 1996).

Oregano has been always playing an important role
in the daily life of many populations around the world.
The cultivation of oregano in its natural habitat is
particularly significant in Morocco, Turkey, Lebanon,
Albania, which are major world exporting countries of
this spice. In spite of its high social and economic value,
oregano can be considered a neglected crop from the stand
point of its genetic resources (Padulosi, 1997). Very little
research has been carried out with regard to the better
understanding of its genetic diversity, gene pool,
conservation and sustainable use. Oregano species are
also valuable for their widespread use in gardening and
in medicine due to the presence of essential oils with
antimicrobic, cytotoxic and antioxidant properties
{Lagouri ef al., 1993; Sivropoulou et ai., 1996). The
possibility of inter-specific crosses within the Origanum
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genus (letswaart, 1980) is also an opportunity for crop
improvement programmes, including those aiming at
enhancement of agronomic performance (resistance to
biotic and abiotic stresses) and improvement of its values
as condiment and medicinal plant.

In order to shed more light on the genetic diversity
of Origanum and 1ts sustainable use, a study was carried
out in Lebanon during 2003-2004. The study focused on
the palynological and carpological characterization of wild
accessions of Origanum syriacum collected in Lebanon.

Materials and Methods

Seventy four wild populations of O. syriacum were
sampled from a study area of 100 km? in the watershed
of the Damour River in Mount Lebanon, 2 region
characterized by a Mediterrancan ecosystem (Fig. 1, 2).
The collected mericarps were planted in nearby fields.
Table 1 provides a complete list of the material
investigated. The characterization and the determination
of the morphobiometric parameters of the accessions
relative to the mericarps were carried out with a
stereomicroscope Jena Citoval 2 provided with
magnification lens up to 16x.

For the shape and colour of the mericarps, the number
codes as suggested by Berggren (1969} were used. Table
2 and Figs. 3 and 4 report biometric and carpological
characters considered in the study.
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Fig. I: Harvesting of Origanum syriacum plants

Fig. 2: A view of the flora of the Mount Lebanon

Tuhle 1. Codes of 74 accessions of Chriganum syrigcum present in the villages of Mount Lebanon

Codes Acoessions Villages Codes Accessions Villages

| ADal Ain Dara 38 K Nab 18 Kfar Nabrakh

2 AlDad Ain Dara 39 K Mah 21 Kiar Nabrakh

3 Aghl Aghmid 40 K Mob 15 Kfar Nabrakh

4 Agh5 Aghmid 41 K Nab 26 Kifur Nabrakh

5 Agh 8 Aghmid 42 K MNab 29 Kliar Nabrakh

] Agh 13 Aghmid 43 K Nab 31 Kfar Nabrakh

7 Agh 14 Aghmid 44 K Mab 32 Kfar Mabrakh

-] Agh 13 Aghmid 45 K Mab 35 Kfur Nabrakh

9 Agh 17 Aghmid 46 K Nab 36 Kfar Nabrakh

0] AHada Ain El Halazoun 47 M Ba | Majdel Baana

11 AHad Ain El Halazoun 48 M Ba 2ab Majdel Baana

12 Amm 1 Ammig 49 M Me 3 Majdel Meoush

i3 Amm b Amimig 50 M Me 4 Majdel Meoush

i4 Amm 11 Ammimig 5 M Me B Majdel Meoush

15 Amm 12 Amimig 52 MMe9 Majdel Meoush

16 Amm 15 Amimig 53 M Me 11 Majdel Meoush

17 Amm 17 Ammig 54 M Me 16 Mapdel Meoush

18 ATrl Ain Trez 55 M Me 17 Majdel Meoush

19 ATr3 Ain Trez 56 M Me 19 Majdel Meoush

0 Bir & Birch 57 M Me 20 Majdel Meoush

21 Bir 7 Bireh 58 M Me 26 Majdel Meoush

22 Birg Bireh 59 M Me 27 Majdel Meoush

23 Bir 13 Bireh 60 M Me 28 Majdel Meoush

24 Bmh 2 Bmehray il M Me 31 Majdel Meoush

25 Bmh 3 Bmchray 62 Ram 2A Ramlieh

26 Bmh 4 Bmehray 63 Ram 4 Ramlich

27 Bmh 6 Bmehrmay 64 Ram 6 Ramlich

25 Gea 2 Gieacl 65 Ram 8 Ramlich

9 Gead Geael b6 R Maa 2o Rouaisset En Naamane
kI K Nab 4 Kfar Nabrakh 67 R Naa 3 Rouvaisset En Naoamane
31 K Nab 7 Kfar Nabrakh 68 R MNaa?7 Rounisset En Maamane
2 K MNab 8 Kfar Nabrakh 69 R MNna 8 Rouvaisset En Naamane
i3 K Nab 10 Kfar Nabrakh 70 R MNaa 9 Rouaisset En Naumane
34 K MNab 12 Kfar Nabrakh 11 War | Warhanich

35 K Nab 14 Kfar Nabrakh 72 War 4 Warhanich

36 K Mah |5 Kfar Nabrakh 73 War © Warhanich

n K MNab 15a Klar Nabrakh T4 War 10 ‘Warhanich

For the characterization and the determination of the
morphobiometric parameters of pollen material, the
technique of Erdtman (1960) was deployed and the data
are presented in Table 3. For the measurements of the
parameters studied, an optical microscope Zeiss with a
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magnification of x100 was used. For the SEM
observations (Jeol 35), pollen grains were placed on stubs
and covered by gold dust to a thickness of 100A (Fig. 5a,
5b). For the palynological terminclogy, the work of De
Leonardis er al. (1986) was considered as a reference.
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Table 2. Mean values of the carpological parameters of 74 accessions of Origannm syrigeton (mm)

Codes Le Wi Th A B C D E F Colour Shapc

| LO0 0.4l 0.38 0.24 0.i3 014 0.37 0.23 0.22 15,23,28,29,31 3,436

2 0.99 0.62 0.31 .19 0.19 0.13 0.32 0.18 0.18 22,2329 34

3 L.10 0.50 032 0.21 Q.16 0.17 .37 0.20 0.22 16,22,23.29,.30 3 2,3,4,38,40,47
4 LOB 0.65 0.36 0.22 0.18 0.17 (.38 192 0.20 23,28,29.30,31,35 2,3.46,47 48
3 096  0.62 0.36 0.20 0.16 0.13 0.36 0.21 0.19 22.23,28.29,30 2,3,4,3747

6 LOO 0.6 0.33 0.23 0.17 0.18 0.40 0.20 0.20 21,29,30 34,3947

7 LO0O 066 0.33 0.19 0.19 0.19 0.40 0.18 0.i9 22,23,20,27,28.29 34,37 38,47 48
3 L0 069 (.38 0.20 0.i2 018 0.38 0.18 020 21,22,23 29,30 2344748

9 1.07 0.66 0.38 0.20 Q.19 0.18 0.40 0.20 0.22 21,22.29.30 2,3.37.4647
10 090  0.54 0.36 0.23 .20 018 .40 (.20 0.22 22,23,29.30,32 2,3.37,38,46,47 48
11 .00 0.65 032 0.1¢ Q17 0.16 .30 .14 0.19 22.23.29.30.31 3.46,47,48

12 LO0 065 0.33 0.20 0.16 017 0.37 017 0.19 222329 3,46,47 48
13 099  0.67 0.34 0.22 Q.15 0.20 0.45 .19 019 2223282930 3464748

14 0.90 0.67 0.34 0.21 0.14 0.16 0.38 0.19 0.18 22,28,29,30 34464749
15 090  0.63 0.33 0.19 0.15 .16 0.30 0.17 017 26,27,28,29.30 14464748
6 1.00 067 ¢.37 0.20 0.5 0.17 0.40 0.20 020 21.23.28.29 23374647
17 0.88 0.56 031 0.23 Q.15 .12 0.34 025 0.23 22,23,28.29 30 3464748
14 090 055 0.30 0.18 Q.15 012 030 018 0.20 22,23.28.29.30 23,4647

19 080 035 0.33 0.20 017 014 0.34 0.19 0.20 23,28,29,30,31 3,4.46,47 48
20 090 0.6 (.34 0.20 013 G.16 0.30 0.19 022 23.29,30,31 44748

21 1,10 0.66 0.33 0.23 013 0.18 0.38 (.23 021 22,23.29,30,40 34464748
22 098 0.66 036 0.23 .17 .16 0.30 0.23 0.19 23,26,29,30 4.46.47 48,49
23 1.20 0.68 0.38 0.26 0.20 0.24 0.45 0.24 022 23,2930 4,37,38,39.48
24 LI0 070 041 0.22 0.17 0.17 039 0.23 021 22,23,29,30 3,4,37.39,47 43
25 110 0.63 0.39 0.22 0.18 0.16 0.30 0.20 0.22 22,2930 4,37,38,30.47.48
26 1.10 0.35 0.36 0.21 0.19 0.16 0.40 0.21 0.21 29.30 38,46,47 48
27 100 065 0.37 0.21 0.5 015 0.35 0.23 0.23 23,29.3031 4,38,39.47,48
28 100 069 0.35 0.24 014 .18 0.38 0.21 0.22 29,30 38,3947 4%
29 100 071 0.33 0.22 0.22 0.14 0.33 0.21 033 232930 4748

30 100 067 0.37 0.22 0.15 i3 0.28 .20 022 23,29.30.31 R AT 48

31 .10 0.69 0.33 0.20 .12 0.16 033 0.20 0.23 23,2930 37394748
32 LO0D 068 0.36 0.23 .14 0.16 0.33 0.23 .20 23.29,30,31 37,3847 48
33 090  0.66 033 0.23 13 0.14 0.30 0.20 0.23 29,3031 47 4%

34 090  0.69 0.37 0.22 Q.16 0.4 033 0.19 0.20 23.29.30 38,3047 48
35 1.00 0.68 0.37 0.21 0.12 0.16 030 0.19 0.19 23,27,29,30,31 I8 47,48

36 090 0.6l .30 0.20 0.14 .16 0.30 0.20 0.20 29,3032 234,547

37 090  0.65 0.30 0.20 0.14 016 0.30 0.20 .20 29,3032 2,34,5.47

38 090 0.69 0.38 019 0.i4 0.13 0.30 0.16 .20 29,30.31 47,4849

39 1.05 0.67 0.38 0.21 0.14 0.13 0.30 0la 0.23 22.23.28.29,30.31 38,47,48.49
40 1.00 0.69 0.35 0.20 0.15 0.12 0.30 0.16 018 29,30,31 38,47.48,49
41 LO% 046 0.35 0.24 0.14 0.15 0.30 0.17 017 23,27,29.30,31 47 48

42 L0  0.64 0.37 0.22 045 .14 0.30 .17 0.17 28,29 30,31 38,39.47,48 49
43 - 090 071 (.35 0.22 0.i3 .14 0.30 017 016 23,27,29.30 38,47 4849
44 1.02 0.68 .40 0.22 Q.16 0.17 .40 019 (r.22 23,2930 304748

45 0.99 0.69 0.36 0.20 0.15 0.16 .30 0.17 (.18 29,30 38,39,47.48
46 100G 0.65 0.37 0.21 0.i4 0.12 .32 0.17 0.18 332930 38,3047 48
47 1.00 0.64 0.37 0.20 .13 0.16 .30 U.18 0.19 23,2930 46,47 48

48 LO4 066 0.38 0.20 0.16 0.2 0.30 0.17 0.19 23.29.30 IR AT

49 098 0.62 0.37 0.20 0.13 14 0.30 0.18 0.13 23,2930 23,4647

50 1.01 0.52 0.37 0.20 0.14 0.17 0.30 0.17 0.19 23,2930 384748

51 090 062 0.36 0.19 0.14 .14 0.30 015 016 23,29.30 4647

52 090 063 .37 0.20 Q.16 0.16 0.30 07 G.19 23,27.29.30 38,47 48

53 1.07 075 0.39 0.23 (Li6 0.16 .38 0.18 0.18 23,2930 38,3947 48
54 1LIO 069 0.36 0.20 0.17 0.16 0.37 0.18 0.18 23.28,2930 47,48

55 103 0463 0.39 0.20 0.19 016 (.41 0.19 019 23,2930 38,3047 .48
36 LO3  0.67 0.35 020 6.13 017 0.40 0.18 0.4 23,29.30 47,4%

57 102 062 0.40 0.20 0.16 0.14 0.40 018 0.17 23,29.30 347 4%

58 LO7 068 .37 021 0.14 .16 037 018 0.17 23,28,29.30,31 384748

59 1.04 0.77 (0L.37 0.21 0.15 0.12 0.35 0.18 0.19 23293031 38474849
60} 104 066 0.37 0.21 015 0.16 0.38 0.19 0.19 28.29.30 4748

61 108 0469 034 0.25 0.16 0.14 0.33 018 0.19 23.29.30 4748

62 0896 065 032 0.23 0.17 0.12 .35 017 0.17 232930 38,4748

63 1.00 0.65 033 0.21 015 0.14 (034 .17 0R 2223 37,3830 48
64 1.00 0.66 0.32 .14 Q.is 0.13 .30 0.15 0.17 22232930 38,4047 .48
63 099 062 0.33 019 0.1 (.16 0.30 tle 0.17 23,2930 384748

66 100 0.65 0.33 0.20 0.4 0.14 $.33 oy 0.18 23,28,29 30 38304748
67 1.03 0.67 0.32 0.21 .18 0.14 0.36 0.16 0.17 22232930 38,47 48,49
o8 L.O1 0.69 0.39 0.19 0.13 0.14 0.30 0.16 0.17 23.28,29.30 18 46,4748
oY 090 066 033 .20 0.15 0.13 .30 16 0.17 23,28,29,30 A8,46,47 48,49
70 0.90 0.646 035 0.23 0.13 0.4 0.3 0.16 017 2223282030 38.30.47 48
71 LOI 0.67 0.37 0.19 0.15 0.54 13 15 {L1o 23,29,30.40 38394748
72 .16 0.70 0.32 023 0.15 .17 0.37 0.19 0.19 29,30 I8 4T 4849
73 LO3 0467 .38 0.21 0.14 0.13 03 015 0.19 23,2930 384748

74 .18 077 6.37 0.20 0.18 0.15 0.38 018 0.18 23,2930 344748

Le: length of nericarps: Wi: width of mericarps: Th: thickness ol mericarps; A: tength of arcola; B: width of left areola cavity: C: widih of right arcala cavity:
D: width of arcola; E: length of areola scen laterally: F: widih of arcola scen laterally
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Table 3. Mean values of palynological parameters of 74 accessions of Crigamum syracum (gm)

Codes P E Pex Eex Mes Elum Plum Codes P E Pex Eex Mes Elum Plum
| a0 38 33 24 14 1.4 1.2 N 28 32 2.7 2.0 12 1.3 1.0
2 42 a7 3.5 24 12 1.4 1.2 38 12 29 26 2.0 11 1.4 1.0
3 17 37 34 24 12 1.5 1.2 kL 32 30 2.6 2.0 12 1.3 1.0
4 40 37 15 24 I3 1.5 12 a0 41 37 36 24 13 1.4 1.2
[ 40 37 15 2.4 |2 1.5 1.3 a1 30 2 27 20 12 1.1 1.0

42 3 30 2.5 2.0 12 Il 1.0
1] 41 kL] 35 24 12 1.9 .5 P 29 s 28 20 12 LS {0
7 39 3 28 21 9 L6 0.6 “ 30 3"_'. 5'? :j'“ IT I:I y '"
8 38 3 027 20 1 06 06 a ~ R T
9 al 37 32 24 13 1.3 0.6 — b g i = !

46 29 k1] 27 20 11 1.5 1.0
10 38 % 29 24 12 13 06 o7 0 30 27 20 H  1E 10
i 38 34 29 34 1 12 06 a8 26 28 28 24 13 12 12
12 39 I3 32 25 12 12 12 49 30 % 26 20 10 13 1D
13 42 3 33 26 I3 1.3 12 50 29 27 26 20 1l 12 L0
14 w W 2.5 24 12 0.6 0.6 %1 0 31 27 20 10 1.5 L
I5 41 ELH 3.2 2.7 13 1.5 12 52 i7 17 27 21 1] 13 1.0
1] k]| 33 2.6 20 11 1.1 1.0 53 30 29 27 20 I 1.2 [ |
17 13 30 27 20 12 1.2 I.1 4 29 32 30 20 I 1.3 1.0
18 41 33 i3 26 13 1.2 1.2 55 28 3 28 20 1 1.2 1.0
19 29 31 15 2.0 12 1.0 1.0 :2 ;é iT z-u '..:.1.'! lE]—' I ; 1.2
20 34 28 27 20 W0 12 1D 28 20 12 ) 1o

> 38 32 30 235 25 12 I.1 1.0

Al = - 8 20 2 =t s 59 34 32 30 2.0 12 1.6 1.3
22 k1 io 28 20 12 1.5 1.0 : el £ b : --

[ 3l 32 30 20 12 1.7 1.3
23 3l 33 29 2.0 Il 1.1 1.0

(] 3l ] 27 2.1 1] 14 1.1
24 12 an in 20 I 1.2 1.0

62 37 39 28 22 14 1.2 1.2
25 32 29 % o 1l A 63 37 35 29 24 13 12 12
26 2 32 029 20 M 12 10 pas 30 3 30 24 14 13 L3
n 30 3 0 20 12 15 10 65 2 29 24 21 W0 12 12
I8 7 36 iz 20 14 1.3 1.2 i 29 27 25 20 i 1.1 Lo
s 32 29 30 2.0 I Il 1.1 67 25 7 2.5 2.0 ] 1.1 1.0
30 29 31 26 1.8 i2 1.2 1.0 it 30 29 2.5 20 12 1.3 1.0
31 30 33 28 1.9 12 1.2 1.0 69 30 29 28 2.0 1] 1.2 1.1
32 28 3l 27 1.9 1] 1.3 1.0 70 29 9 23 2.0 12 1.2 1.0
3 29 12 29 22 i2 1.3 1.0 71 iz 9 25 20 U 1.2 L0
M 31 32 25 1.7 12 1.5 1.0 T2 29 3l 25 20 12 1.1 1.0
6 12 34 10 20 13 1.5 1.0 T4 9 30 23 1.8 11 1.2 1.0

Pt polar axis: E.: equatorial axis; Pex: exine thickness in polar view: E.ex: exine thickness inequatorial view; Mes: mesocolpium; E.lum: length of the lumina
in equatorial view; Plum: length of the lumisa in polar view

wi

Th
Fig. 3: Frontal and lateral views of Origanum syriacum mericarp

. Fig. 5: SEM micrographs of Origanum syriacum pollen:
- a) pollen with six colpi (x3.,000), b) reticulate ornamentation with
lumina of the exinic wall (x10.000)
The measurements were recorded on 30 mericarps and
30 pollen grains for each accession.
L 8 . 4
2 Based on cluster analyses relative to the mericarps

and pollen grains using the Euclidean distance of the
Fig. 4: , b, ¢ Different shapes in Origanum syriacam mecicarp morphobiometric characters (length, width, polar axis,

i/
b

. Plamt Gener, Resour: 2002): 1d-11.3 1 2007)
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equatorial axis), the 74 accessions of O. syrigcum
used in the study were grouped in four clusters (Fig. 6, 7,
8, 9).

Resulis and Discussion

The study revealed that the mericarps had a colour that
varied from egg-yellow to brown-purple, but the most
frequent colours were orange-brown, red-brown and nut-
brown (Table 2). The shape varied from restricted-
elliptical to wide-ovoidal, but the most frequent were
ovoidal and tight-oveidal (Fig. 4a, 4b, 4¢). The mean
values of different carpological parameters (Table 2)
indicated that the mericarp length (Le) varied from 0.70
mm in the accessions Amm 12, ATr 3, R Nau 8 to 1.40
mm in M Me 31; the width {W1) from 0.4 mm in Agh 3,
ATr1,ATr3t00.9 mminAgh 17, War 10; the thickness
(Th) from 0.2 mm in ATr 1, K Nab [5, K Nab 15ato (.5
mm in Agh 5,13,15, Amm 15, Bmh 3, K Nab 1§, 21,32,
War 4; length of areola (A) from 0.18 mm in ATr 1 to
026 mm in Bir 13; width of left areola cavity (B} from
0.12 mm in Agh 15, Knab 7, K Nab 14 to 0.22 mm in
Gea 4; width of right areola cavity (C) from 0.12 mm in
Amm 17, ATr 1, K Nab 25, K Nab 36, M Ba 2ab, M Me
27, Ram 2a to 0.24 mm in Bir 13; width of areola (D)
from 0.28 mm in K Nab 4 t0 .45 mm in Amm 6, Bir 13;
length of areola seen laterally (E) from 0.14 mm in A Ha
4 to 0.25 mm in Amm 17; and the width of areola secn
lateratly (F} from 0.16 mm in K Nab 31, M Me 8 to (.23
mm in Amm 17, Bmh 6, Gea 4, K Nab 7, K Nab 10, K
Nab 21.

The pollen grains are characterized by monads,
1sopolar and radiosymmetrical shapes. The openings are
formed by 6 longitudinal colpi running in parallel or
shightly nearer in the central part. The tectum has a primary
reticulum with wide lumina and a secondary reticulum
with a smaller lumina (Fig. 5a, 5b). The mean values of
different palynological parameters (Table 3} indicated that
the polar axes (P.) varied from 24 gm in R Naa 3 to 46
um in Agh 17; equatorial axes (E.) from 25 pm in Bir 6,
Ram 8, R Naa 2a,3,7.8to 44 pumin A Da |, Agh 13; the
thickness of the exine in polar view (Pex) from 2.0 um
inWar 10t0 3.5 pmin ADa 1,4, Agh 3,5,8,13,14,15,17,
Amm 16,12, A Tr 1, Gea 2; thickness of the cxine in
equatorial view (E.ex) from 1.5 pm in K Nab 4,7 8,12,
War [0to 2.9 pgminAmm 1,6,12, ATr |; distance between
the two colpi in equatorial view (Mes) from 7 pm in Agh
14, Bir 6 to 24 pm in Agh 5; length of the lumina in
equatorial view (E.Jum) from 0.6 pm in Agh 14,15, Amm
11to 2.4 um in A Da 1,4 Agh 8,13; length of the lumina
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in polar view (P.lum) from 0.6 umin Agh 14,15,17, AHa
32,4 t02.4 pminAgh 13.

The characteristics of the fruits, the presence of
endosperm and the shape of the corolla are some of the
useful churacters in the phylogeny of the Lamiaceae and
have been used as important elements in recent
classifications (Cantino and Sanders, 1986; Cantino, 1992
Cantino et al., 1992). There also exists an extensive
literature on the study of the pericarp, which indicates
the usefulness of this character for the classification of
this family (Hedge, 1970; Marin er ¢f., 1994; Rejdali,
1990; Ryding, 1992, 1994, 1995; Campion-Bourget,
1993). The variation in chemical constituents in
Q. syriacim had earlier been reported (Fleisher and
Fleisher, 1991; Dudai ef al., 1992). Interesting results on
the taxonomy, evolution, conservation and utilization of
the genus CGriganum are also available in literature
(Padulosi 1997, However, little or no research at all had
ever been carried out on the morphobicmetry of mericarps
of Origanum species. More generally, in Q. vulgare L.
and @. majorana L., Fabre and Nicofi (1965) observed
mericarps with a dimension of 0.5-1.0 mm, ovoid in shape,
smooth walls, not hairy and oreola with basal position
and conical shape, O. onites L. (present in the sect.
Majorana (Miller) Bentham together with Q. syrigcum)
has a colour from orange-brown to broewn and a shape
from elliptic to widely obovate. From the comparisen of
the mericarps of these two species, it is apparent that there
1s a greater thickness of mericarp in O. onizes both in
frontal and lateral view, while the length of the arcola
and its concavity are smaller.

From the palynological point of view, the family
Lamiacene has been well studied especially with regard
to its important melisso-palynological contribution
(Maurizio and Louveaux. 1962; Ubera, 1981; De
Leonardis ef af., 1982, 1984, 1992; Negrin Sosa and La-
Serna Ramos, 1985; Zizza et al., 1985 Ledn-Arcncibia
and La-Sema Ramas, 1992}, Pla Dalmau ([961) examined
the pollen grains of O. vuigare L. defining the surface of
the exine as being a rough claveate type. Moore and Webb
(1978) included the pollen of the genus Origwitm in the
type Mentha (with Mentha, Lycopus, Thymus and Saivia),
characterized by a perforated eureticolate tectum and
distinct from the Prunella type (with Prunelia, Nepeta
and Glechoma) that has a suprareticutate tectum. Luque
and Candau (1987) ascribed O. compactun Bentham and
Q. virens Hoffmanns. & Link 1o the type Salvia verbenaca
characterized by pollen with a exinic wall and double
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reticulum. It ts possible to palynoiogically include the
genus Qriganum in one of the melissotypes described by
Persano Oddo and Ricciardelli [’ Albore (1989).
Furthermore, morphabiometric characters in both
palynological and carpological studies, always played an
important role to distinguish wild and/or cultivated
varieties ( Vaughan and Whitehouse, 1971 Roselli, 1979;
Recupero-Reforgiato ef al., 1988; De Leonardis ef al.,
1993, 1996a, 1996b, 1998, 2002, 2004; De Leonardis and
Fichera, 1995).

In the present study, interestingly the results obtained
from the measurements carried out on mericarps and
potlen grains of the populations of Q. syriacum revealed
that the length and the width of the mericarps, the size of
the polar and equatorial axes of the pollens did not have
comparable values within the populations observed. As a
matter of fact, it can be concluded from the results {Table
2, 3) that parameters such as length, width, polar axis
and equatorial axis did not lead to similar groupings in
the dendrograms. Consequently, there was no
correspondence among the populations presented in the
dendrograms.

Such a conditien does not prejudice, however the
validity of the dendrograms if they are taken into
consideration only in relation 10 single parameters (Fig.
6,7, 8, 9). In the dendrograms related to the length and
the width of the mericarps (Fig. 6, 7) it was in fuct possible
to discriminate two groups (A and B) in their turn
subdivided in further subgroups, as it can be inferred in
the dendrograms elaborated on the basis of the values
polar axes and equatorial axes of the pellen (Fig. §,9).In
the mericarps, however, the presence of numerouns
subgroups highlighted a greater diversity manifested also
through a significant diversification of shapes within the
same populations. In the pollen grains, on the contrary,
the observed fewer number of subgroups indicated a
greater affinity among poputlations. Many gametophytic
characteristics were reported to be related to sporophytic
traits (Ottaviano and Mulcahy, 1986). These correlations
can be explained in physiological terms considering that
the growth parameters in both sporophyte and
gametophyte depend on the same metabolic activities
{Ottaviano et al., 1980). In this study, the palynclogical
unilormity {observed in reticulate exine, exacolpic,
radiosymmetry etc.) did not reflect the evolutionary
tendencies observed by Punt (1967, 1971 and 1976) and
Walker and Doyle (1975) in many other genera. But at
the same time, the discrepancy between the pollen

J. Plant Gener. Resour 20(2): 104-13 (2007)

uniformity and mericaps diversity observed here could
be explained with the enthomogamous mechanism of
pollination of the Lamiaceae characterized by intense gene
flow-among populations which impact mainly pollen
grains making them more uniform than mericarps.

In conclusion, the two groups (A and B) identified in
the study, could either correspond to the two varieties of
Q. syrigeum described by Tetswaart (1980) (Q. svriacum
L. var. syrigcum and O. syriacin var. bevanii (Holmes)
letswaart), or simply be considered as ccoforms related
to the specific climatic, edaphic and altitudinal conditions
in which the sampled specimens had been growing. The
results from this work alse indicated the occurrence of
diverse populations within &. syriacum in Lebanon, an
area particularly promising as source of resistant gencs
to abiotic stresses {e.g. resistunt to drought) in view of
very dry conditions where the populations were sampled,
making these genetic resources an interesting material
for breeding aiming at improving agronomic and other
economically useful traits in the species.
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