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Summary

The genus Plagiomnium (Mniaceae) of mosses embraces about 34 species in the world out of which seven species are mainly
distributed in the northern forest areas of Iran. The aim of this study is biosystematics survey on this genus by the help of numerical
taxonomy as well as palynological methods within the natural habitats of the Hyrcanian regions in Guilan, Mazandaran and Golestan
provinces (north of Iran). After collection of samples from natural habitats, they were transferred to the laboratory, and were
examined and analyzed. In this research, 38 qualitative and quantitative morphometrical traits belonging to three species of
Plagiomnium were studied. Also, by investigated spores of Scanning Electron Microscope (SEM), it was determined that, spores
were spherical, exine surface granulated, and sculptures were gemmate type. By using Cluster Analysis (CA), and Principle
Component Analysis (PCA), the relationships between the Plagiomnium species were studied and it was determined that, the
numerical taxonomy as well as palynological study are able to classify Plagiomnium species.
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Fig. 1. Specimen’s collection areas in the northern provinces of Iran.
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Table 1. Sampling stations of Plagiomnium spp. along with their related data

P. elatum P. undulatum P. cuspidatum
Province Population Altitude Code Altitude Code Altitude Code
(m) (m) (m)
Loveh - - 620 1 500 11
Golestan Afratakhteh 520 18 577 2 577 13
Derazno 600 19 545 3 600 12
Hezarjarib 511 21 615 4 615 11
Mazandaran Dodangeh 607 20 607 5 - -
Nowshahr 570 23 610 6 525 14
Siahkal 506 22 547 7 520 15
Guilan Masal 594 24 614 8 545 16
Punel 550 25 625 9 625 17

603 osismS B g,y 40 oad ooliwl Slas -Y Jeus

Table 2. Characteristics used in numerical taxonomy method

Qualitative trait No. Quantitative trait No. Quantitativetrait No.
Plant color 30 Leaf tip length 16 Plant length 1
Upper costa thickness S
(thin or thick) 31 Leaf tip width 17 Leaf length 2
Medium costathickness 2 No. of leaf tip calls 18 Upperleaf width 3

(thin or thick)
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Table 2 (contd) (aolo) ¥ Jgus
Thickness of the end costa 3 No. of teeth 19 Middeleaf width 4
(thin or thick)
Tooth length (long or short) 34 Tooth length 20 Termina leaf width 5
Upper margina cell .
(thin or thick) 35 Tooth width 21 Costa length 6
Middle marginal cell .
(thin or thick) 36 No. of cells per tooth 22 Upper costawidth 7
terminal marginal cell The distance between the . .
(thin or thick) 37 teeth 23 Middle costawidth 8
Leaf tip length (long or short) 38 Upper marginal cell width 24 Termv:ITSJthcosta 9
] Middle marginal cell width 25~ Upperlaminacall
length
i Terminal marginal cell % Upper laminal cell 11
width width
i Costa distance from upper 27 Middle laminal cell 12
marginal cell length
i Costa distance from 28 Middle laminal cell 13
middle marginal cell width
i Costa distance from 29 Terminal laminal 14
terminal marginal cell cell length
i i ) Terminal laminal 15
cell width
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Table 3. Characteristics used in palynology method

Distance between granules

- - No. of culpis

Qualitative trait No. Quantitativetrait No.
Spore unit 11 Polar axis 1
Spore class 12 Equatoria diameter 2
Spore shape 13 P/E ratio 3

Aperture 14 Distance between culpis 4
Aperture type 15 Culpi length 5
Aperture position 16 Culpi width 6
Exine surface scul ptures 17 Granul length 7
8

9

10

- - Spore size
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Fig. 2. Ward cluster analysis dendrogram obtained from numerical taxonomy data.
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Table 4. Description of variances obtained from numerical taxonomy data

Total variance

Component Initial Eigen value Extraction sums of squar ed loading
. Percentage of Percentage of . Percentage of  Percentage of
Eigen S g ! Eigen S R R’
value ]llStlf.icatIOIl cuml.llatlve value ]ustlijlcatlon cuml.llatlve
variance variance variance variance

1 10.449 27.496 27.496 10.449 27.496 27.496
2 5.885 15.487 42.983 5.885 15.487 42.983
3 4.302 11.321 54.304 4.302 11.321 54.304
4 2811 7.398 61.702 2811 7.398 61.702
5 2.144 5.642 67.344 2.144 5.642 67.344
6 2.130 5.605 72.949 2.130 5.605 72.949
7 2.098 5.522 78.471 2.098 5.522 78.471
8 1.548 4.074 82.545 1.548 4.074 82.545
9 1.422 3.742 86.287 1.422 3.742 86.287
10 0.912 2.400 88.687 - - -
11 0.816 2147 90.834 - - -
12 0.757 1.991 92.825 - - -
13 0.639 1.682 94.507 - - -
14 0.490 1.289 95.796 - - -
15 0.389 1.024 96.820 - - -
16 0.327 0.862 97.681 - - -
17 0.260 0.685 98.367 - - -
18 0.171 0.449 98.816 - - -
19 0.143 0.376 99.191 - - -
20 0.097 0.256 99.447 - - -
21 0.087 0.229 99.676 - - -
22 0.073 0.191 99.867 - - -
23 0.040 0.105 99.973 - - -
24 0.010 0.027 100.000 - - -
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(C) a8l «(B) cu >yl (A) Jlobe slacasss ;o Plagiomnium undulatum 455" 0 by o oSl —F S
Fig. 4. Spores of Plagiomnium undulatum in Masal, Hezarjarib and Afratakhteh populations (from left to right,
respectively).

(C) a551,81 «(B) o,z ,l52 (A) Jlobs slacsas ;o Plagiomnium cuspidatum 4553 4 by o sloSle -8 S5
Fig. 5. Spores of Plagiomnium cuspidatum in Masal, Hezarjarib and Afratakhteh populations (from left to right,
respectively).
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Fig. 6. Spores of Plagiomnium elatum in Masal, Hezarjarib and Afratakhteh populations (from left to right,
respectively).

Dendrogram using Ward Linkage
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Fig. 7. Ward cluster analysis dendrogram obtained from palynological data.
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Fig. 8. Scree plot diagram obtained from palynological populations of Plagiomnium.

s Sla slaosls 5l onnl Caws s sla il ,ly carog —O Jouz
Table 5. Description of variances obtained from palynological data

Total variance

Component Initial Eigen value Extraction sums of squared loading
Eigen F_’er centage of Per centage of Eigen Ffer centage of Per centage of
value Justlf_lcallon cumt_JIatlve value Justlf_lcallon cuml_JIatlve

variance variance variance variance
1 7.199 71.989 71.989 7.199 71.989 71.989
2 1.138 11.381 83.370 1.138 11.381 83.370
3 0.676 6.764 90.134 - - -
4 0.480 4.801 94.935 - - -
5 0.254 2.537 97.472 - - -
6 0.161 1611 99.083 - - -
7 0.075 0.750 99.833 - - -
8 0.017 0.167 100.000 - - -
L J5 o)y SIEATIVY ggame )3 (ol adlge g5 0l b l)ly 205 Jgozr g (A JS2) VL Jloges 4 4295 L

2 S Db G leaddge aly g sl olaisl sgx a4 5 550 Gt Jol (ol ablge ¥ oS 0ol 0y (B Jgu)
Aol lases S L Jsl ol addge ailails boaiss opl S8 o |, s

* Jsox) Jelse e ile Joozr Sledbl 4 azg5 L ailge g 039 adlgo (p 5 ige (JS Wbly 51 IVVAA ggome
Slio dan Jgl Lol ailge iS5 0 o5 sgbs akie  pbaisl ogs 4 ) US ety 3 TVVFA lake oo Lol
P ekl jome Job wile Slas il 4 aslails ks Ll 03l

(lyl jome (2ye & (B jeoe Job S (gl oo
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Table 6. Matrix factors of variances obtained from palynological data

Matrix factor
Trait Component
1 2
Polar axis 0.908 -0.173
Equatorial diameter 0.378 0.889
P/E ratio 0.939 0.066
Distance between culpis 0.861 -0.104
Culpi length 0.864 -0.406
Culpi width 0.857 0.271
Granule length 0.839 -0.138
Distance between granules 0.924 -0.055
Culpi number 0.842 -0.057
Spore size 0.929 0.196
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