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Abstract

Considering the similarity of morphology and properties of
different populations of savory (Satureja spp.), the separation
of its species from each other requires additional and more
detailed studies. Accordingly, S. avromanica and S. edmondi,
two endemic species of Iran, were studied for their karyotypic
and phytochemical characteristics. For cytogenetic studies,
several traits such as total chromosome length (TL), long-arm
length (LA), short-arm length (SA), centromeric index (Cl),
overall chromosome shape (%TF), relative length difference
(DRL), intrachromosomal  asymmetry  index  (Au),
interchromosomal asymmetry index (A2), dispersion index
(DI), and Kkaryotypic formula (KF) were measured and
calculated for populations 48 and 55 from Edmondi savory and
63 and 67 from Oramani savory. Based on the results, the basic
chromosomal numbers in Oramani and Edmondi populations
were x=12 (2n=2x=24) and x=15 (2n=2x=30), respectively. In
cluster analysis based on complete linkage method, populations
63 and 67 were located in one cluster, however, 48 and 55 were
placed in another cluster. Furthermore, the populations of the
two species had statistically significant differences with each
other for all the karyotypic traits (P<0.01). Based on GC-MS
analysis, 21 and 25 different compounds were detected in
Edmondi and Oramani savory essential oils (EOs),
respectively. The main compounds in the EO of Oramani
savory were piperitone (19%) and piperitenone (26.3%), while
the main components in Edmondi savory EO were p-cymene
(63.2%), thymol (5.7%), and y-terpinene (8.8%). The highest
(1.36%) and lowest (0.42%) EO yields were calculated for
populations Oramani 63 and Edmondi 48, respectively.
Therefore, these two mentioned species are considered as
independent and distinct species from each other. Additionally,
conducting additional studies to investigate the genetic
diversity of these two species by different molecular markers
can be important in confirming the present results.
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Table 1- Characteristics of the collected Satureja population localities (Satureja spp.)
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Table 2 - Karyotypic traits measured for the studied populations of Satureja spp.
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overall chromosome shape (% TF), relative length difference (DRL), intrachromosomal asymmetry index
(A1), interchromosomal asymmetry index (Az), dispersion index (DI), karyotypic formula (KF)
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Table 3- The mean square obtained from the variance analysis of the karyotypic traits of the
studied populations
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Table 4- The major compounds in the essential oils of two populations of S. avromanica

RI (1) S\ Ada
3, S S s
S. avromanica67 S. avromanica63
1  p-cymene 1021 4.0 3.80
2 1,8-cineole 1031 14 1.6
3 y-terpinene 1058 1.0 0.75
4 linalool 1100 7.1 8.2
5  menthone 1148 0.9 1.2
6  borneol 1167 2.8 1.0
7  terpinen-4-ol 1174 19 2.6
8 a-terpineol 1186 21 3.3
9  shisofuran 1198 0.9 14
10 pulegone 1233 2.6 3.2
11  piperitone 1249 17.3 19.0
12 Dbornyl acetate 1290 6.1 5.0
13 thymol 1292 11 1.2
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14 carvacrol

15 piperitenone

16  piperitenone oxid
17  B-bourbonene

18 E-Jasmone

19 e-caryophyllene

20  spathulenol

21  caryophyllene oxide
22 globulol

23 B-eudesmol

24 a-cadinol

25 hexahydrofarnecyl acetone

1301
1340
1366
1387
1390
1424
1580
1585
1590
1651
1652
1856

5.7 4.3
22.6 26.3
5.5 7.6
1.9 0.6
- 2.1
- 0.8
1.5 3.4
8.0 1.5
- 0.6
1.9 -
4.2 3.7
5.3 4.3

(S. edmondi) s gesl o o Canraz g5 geilel 53 34 g0 ol LS 5 -0 Jga

Table 5- The major compounds in the essential oils of two populations of S. edmondi

RI (1)l
) e
S. edmondi48 S. edmondi55
1  a-thujene 926 - 0.4
2 o-pinene 939 15 1.8
3 sabinene 951 0.8 0.4
4 camphene 954 0.4 0.9
5  myrcene 989 04 1.2
6  a-phellandrene 1003 0.2 -
7  p-cymene 1021 59.8 63.2
8  y-terpinene 1058 8.8 8.2
9 linalool 1100 1.7 0.8
10  borneol 1167 2.7 3.0
11  terpinen-4-ol 1174 0.6 1.0
12 thymol methyl ether 1236 1 0.7
13 methyl ether carvacrol 1246 - 1.9
14 bornyl acetate 1290 11 0.7
15  thymol 1292 5.7 4.9
16  carvacrol 1301 2.8 3.7
17  thymol acetate 1349 0.8 0.5
18 e-caryophyllene 1424 04 0.6
19  germacrene D. 1483 04 0.4
20  spathulenol 1580 11 2.0
21  caryophyllene oxide 1585 2.4 2.5
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Fig 6- Comparison of the percentage of essential oil yield of the studied populations (S.
avramanica (48, 55) and S. edmondi (63, 67)) in terms of dry weight (P<0.01)
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