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Figure 1. Distribution map of J. excelsa and J. polycarpos in Iran and Location of Chahar Bagh region of
Golestan Province, Iran (Daneshvar et al., 2015)
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Figure 2. General view of Juniperus, Chahar Bagh region of Golestan province, Iran
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Table 1. List of species used in the study along with localities and vouchers.
Species Locality collector  Altitude (m) Voucher no. Accession no.

J. excelsa Chahar Bagh region of Golestan province  Omarata 2254 803328-GKUH  LC704579

J. excelsa Chahar Bagh region of Golestan province Omarata 2269 803329-GKUH  LC704580

J. excelsa Chahar Bagh region of Golestan province Omarata 2325 803330-GKUH  LC704581

J. excelsa Chahar Bagh region of Golestan province Omarata 2270 803333-GKUH LC704582

J. excelsa Chahar Bagh region of Golestan province Omarata 2275 803335-GKUH  LC704583

J. polycarpos  Chahar Bagh region of Golestan province Omarata 2231 803343-GKUH LC704584

J. polycarpos  Chahar Bagh region of Golestan province  Omarata 2254 803345-GKUH  LC704585

J. polycarpos  Chahar Bagh region of Golestan province  Omarata 2282 803350-GKUH  LC704586

J. polycarpos  Chahar Bagh region of Golestan province  Omarata 2299 803351-GKUH  LC704587

J. polycarpos  Chahar Bagh region of Golestan province Omarata 2294 803352-GKUH LC704588
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Table 2. Sequence of primers used for Polymerase
Chain Reactions

Sequences Primer
5'-GGAAGTAAAAGTCGTAACAAGG -3 ITS5
5'-TCCTCCGCTTATTGATATGC-3' ITS4
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Table 3. Dataset and tree statistics from single analysis of nrDNA ITS region.

Sample nrDNA ITS
Number of sequences 11
Number of ingroup sequences 10
Alignment length [bp] 530
Number of parsimony- informative characters 72
Number of MPTs 92
Length of MPTs 131
Consistency index (ClI) 0.701
Retention index (RI) 0.689
Evolutionary model selected (under AIC) SYM+I+G
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Figure 3. Tree resulting from the Bayesian phylogenetic analysis of the nrDNA ITS dataset.
Numbers of the branches are posterior probability (PP) from the Bl and bootstrap support (BS) values from a MP and ML analysis,
respectively. Values <50 % were not shown.
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Figure 4. Splits graph resulting from the analysis of the nrDNA ITS dataset.
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Figure 5. Acetolyzed pollen grains (LM)
(A1-A2: x40- A3-A4: x100) J. excelsa « S :Ad — Al

(B1-B2: x40- B3-B4: x100) J. polycarpos « ,f :B4 — B1
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Table 4. Measured characteristics of pollens (SEM)

Species P E P/E Shape Size  exine ornamentation  exine thickness (LM)
J.excelsa  24.34+0.57 22.68+0.82 1.07 Prolate- spheroidal small granulate 53.01+3.1
J.polycarpos 22.92+2.25 20.74+2.71 1.10 Prolate- spheroidal small granulate 98.2+0.71

& s S s e sl =5 IS
Figure 6. Micrographs of Scanning Electron Microscopy.
2V S5 Sy Ad -A3 J. excelsa w8 23 8 ol sl 5 k3 15 A2-Al

J. polycarpos « 55 ¢p 31 J 518 olsy B4 -B3 J. polycarpos 5,8 sl 5 ks xs :B2-Bl
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Figure 7. The images obtained from the transverse section of the stem:
1,2 and 3: J. excelsa 4, 5and 6: J.polycarpos
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Abstract

Juniperus is one of the few conifers in Iran, which has six species and forms mostly sparse
forests with scattered trees. Among them, Juniperus polycarpos and J.excela are more
widespread than the other species. Due to the great similarity in their phenotypes, it is difficult
to distinguish the two species from each other. In this study, pollinological, anatomical, and
molecular indicators were evaluated to identify and differentiate these two Juniper species in the
Chahar-Bagh region of Gorgan province, Iran. Using nrDNA ITS nuclear marker, molecular
relationships between the two species were investigated. Phylogeny analyzes showed that two
species are monophyletic and the populations were subdivided into unresolved subclades | and
Il. Pollen grains of the two species, J. polycarpos and J. excelsa, were examined using light
(LM) and scanning electron (SEM) microscopes. The results showed that all pollen grains were
monad, ulcurate, asymmetric, and small in size. In terms of shape, both species were spheroidal
(prolate spheroidal) with granular exine ornamentations. The general shape of the pollens in the
LM was circular with a smooth surface and no fovea, but the pollen grains examined under
SEM were irregular and had fovea. The results of the anatomical studies of the stems also
showed little difference, and it was not possible to distinguish and identify the two species. The
results indicate that one species is probably distributed in the Chahar-Bagh region and these two
taxons are synonymous.

Keywords: Exine, pollen, nrDNA ITS, anatomical studies, molecular.



