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Table 1. Sampling locations, abbreviation of populations, longitude, latitude and height above sea level (meters)
of the studied moss species population in northern Iran
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Table 2. Quantitative and qualitative traits used in sporological analysis in the studied species
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Table 3. Description of varia

ata and N. crispa

nces obtained from sporological data

Total Variance Explained

B byl
Component Initial Eigenvalues Extraction Sums of Squared Loadings

Total % of Variance Cumulative % Total % of Variance Cumulative %
Egorme obly ey (TS oy Egorme oslly Sy (ST Jeo )0

1 10.943 72.953 72.953 10.943 72.953 72.953

2 2.475 16.497 89.450 2.475 16.497 89.450

3 .932 6.216 95.666

4 534 3.559 99.225
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Table 4. The type and amount of fatty acids in the populations of N. complanata and N. crispa using GC/MS

. Chemical
Compound/species p |
s 435 | Sl 5 ormu . N.co.R N.co.L N.co.T N.c. K N.c. T N.c. Do
leond Jgo

altitude 643m 625m 1145m 443m 1145m 730m
Hexadecanoic acid C17H3402 % 71.19 % 69.42 % 40.31 % 1.71 % 33.31 % 28.14
Nonanedioic acid C11H2004 - - - % 0.18 % 2.51 % 1.34
Octadecanoic acid C19H3802 - - - 0.1< % 0.53 % 0.98
Heneicosanoic acid C22H4402 - - - 0.1< % 0.72 % 0.21
9,12-Octadecadienoic acid C19H3402 - - - % 0.77 % 13.16 % 4.38

9’12'15'0‘;t§i%ecatr'e”°'° C19H3202 01< % 30.58 01< %110  %29.2 % 25
5’8’11'14'E;§i°cfate”ae”°'° Ca1H02 - - ; %048 %625 %563

Pentanoic acid, 4-oxo CsH1003 - - - % 4.20 0.1< 0.1<

Butanedioic acid CsH704 - - % 0.29 0.1< 0.1<

15-Octadecenoic acid C19H3602 0.1<

0.1< % 43.66 - - -
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populations of studied species
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Abstract

Introduction:The species Neckera complanata (Hedw.) Huebener and Neckera crispa Hedw are epiphyte
mosses and indicators of many species and trees in Hyrcanian humid forests (northern Iran). Investigating their
importance in the ecological studies of these forests is essential, therefore, in order to facilitate the separation or
recognition of these two closely related species and express the differences and similarities, chemotaxonomy
and sporology were used.

Material and Methods: For this purpose, six moss populations from the three provinces of Golestan,
Mazandaran and Gilan were collected at almost the same altitudes in the fall of 2017, checked and confirmed by
identification keys, and using sporology (10 quantitative and seven qualitative traits) and chemotaxonomy
(evaluation of fatty acids using gas chromatography method (GC/MS)).

Results: After completing the sporological and phytochemical tests in the laboratory, the results of the
sporological study showed that according to the ratio of the length of the polar axis of the spore to the width of
the equatorial axis, the shape of the spores in N. complanata populations is spherical and it is oval in N. Crispa
populations. The surface decoration in N. complanata moss is of granuloma type and it is completely different
from the surface decoration found in N. crispa moss, which indicates the complete separation of the two studied
species in different levels from each other. The results of the chemical classification study regarding fatty acid
data based on GC/MS showed that N. complanata moss populations have compounds of Hexadecanoic acid,
9,12,15-Octadecatrienoic acid and 15-Octadecenoic acid and N. crispa moss has compounds of Hexadecanoic
acid, Nonanedioic acid, Octadecanoic acid, Heneicosanoic acid, 9,12-Octadecadienoic acid, 9,12,15-
Octadecatrienoic acid, 5,8,11,14-Eicosatetraenoic acid, Pentanoic acid, 4-oxo and Butanedioic acid.
Conclusion: The results of fatty acid data based on GC/MS in N. complanata populations had only a few types
of methyl ester compounds, which are completely different from N. crispa populations in terms of the type of
compound and its amount, and also the results of micromorphometric data showed that the spore shape in the
populations related to N. complanata species is spherical and the spore shape in N. crispa populations is oval and
also the P/E ratio in all populations indicates the separation of these two species from each other. Therefore, the
type of compounds and their amount are completely different in the two studied species as well as their different
populations. The general results obtained from the chemotaxonomy and sporology show the complete separation
of the two studied species and populations, which can be considered as an effective method in separating the
lesser-known but effective species in the forest environment and similar ecosystems.
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