Testing species differences in peatmosses (Sphagnum) @_
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Introduction and rationale

Results and Interpretation

Biodiversity and ecosystem function are closely related. Diverse communities may be more stable and
efficient at fixing carbon under changing environments. Biological diversity is important to both short-
term and long-term ecosystem functioning. Biodiversity exists (and can quantified) at different levels,

forexample: 4 major biomes +species + organismal biochemistry
+ ecosystems egenotypes ¢ organismal structure
+ biotic communities

Both between- and within-species variation are components of biodiversity.

Many peatland communities are dominated by species of Sphagnum (peat moss), and some individual
wetland communities harbor as many as forty (40) species of Sphagnum. There is no other plant
genus on earth where so many closely related species co-occur within communities. The extent to
which species-specific biochemical and physiological characteristics affect biomass accumulation and
decomposition rates in peatland ecosystems is poorly understood, but an understanding of peatmoss
species is an important component of peatland ecology.

Species constitute a fundamental unit of biodiversity. Proposed new species represent evolutionary
hypotheses about genetic and phylogenetic patterns in nature that may have significance to peatland
function.

A new species of peat moss, Sphagnum atlanticum Andrus, was described in 2007 from peatlands in
the eastern United States. It is closely related to S. torreyanum Sull, a species known from southern
Canada to the southeastern coast of the United States. The two species are said to differ in several
anatomical features and especially in growth form.

All plants identified as either as S. torreyanum or S. atlanticum are polyploid, with diploid
* gametophytes (and therefore tetraploid sporophytes, although sporophytes were not sampled
in this study).

Evidence: All sampled gametophytes are heterozygous at 13 of the 16 loci.

I Plants appear to be derived from interspecific hybridization (allopolyploids).
Evidence: The plants exhibit fixed heterozygosity; homozygotes do not segregate at meiosis.
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Plants with the morphological characteristics of S. torreyanum do not differ genetically from
* those having the morphological characteristics of S. atlanticum.
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Evidence: Overall, plants belonging to the two species do not differ significantly. Plants in sympatric
populations do not differ at all either. Plants in allopatric populations differ by only 2-4%; while
significant because of the large sample size, this differentiation is minimal.

S. torreyanum (sensu lato, including S. atlanticum) is genetically diverse despite infrequent
* sexual reproduction.

No. of loci 16 Information index 1.448 + 0.259
No. of samples 95 Observed heterozygosity ~ 0.178 + 0,102
Mean no. of alleles per locus 11.063 + 2.864 Expected heterozygosity  0.596 + 0.078
Mean no. of alleles per locus with freq. >= 5%  3.750 + 0.588 % of polymorphic loci 88%
Mean effective no. of alleles per locus 5.884 +1.752 No. of genotypes. 74

Populations of S. torreyanum s.|. are strongly genetically differentiated -- approximately 70%

* of the total genetic variation within S. torreyanum s.|. is attributable to differentiation among
populations. Additional sampling within populations is needed to evaluate partitioning of
genetic variance.

Percentages of Molecular Variance

‘Summary AMOVA Table
Source df | SS MS |Est.Var| % | Stat |Value| Prob
Among Pops |10| 285.2 | 28.5 58 | 73%
Within Pops  |40| 85.7 | 2.1 2.1 | 27% |PhiPT[0.730| 0.000
Total 50 370.9 | 30.7 | 7.9

Within Pops
27%

Among Pops
73%

\} Goals 2

v’ Test the hypothesis that and S. atlanticum and S. torrreyanum are genetically differentiated
evolutionary units.

v’ Describe population- and geographic patterns of genetic diversity in S. torreyanum / S. atlanticum.

Materials and methods

Genetic differentiation among populations is constrained by dispersal of sexual and/or asexual
* propagules.

Regression of genetic distance on
geographic distance between populations
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Evidence: There is a (weak but) significant (P<0.001) correlation between genetic differentiation
between populations and physical separation of the populations.

Populations sampled — 63 samples identified as S. torreyanum and 37 samples identified as S.
atlanticum from southeastern Canada and the eastern United States.

The 45 samples of the two putative species (S. torreyanum and S. atlanticum) occurred together at 9
of the (“sympatric”) sites. One or the other but not both species occurred at 42 (“allopatric”) sites.
Genotype characterization — Microsatellites (= simple sequence repeats or SSRs, also known as
STRs or Simple Tandem Repeats) are useful markers for quantifying genetic components of
biodiversity. They are codominant markers. 16 loci were scored for each plant. Genemarker
(Softgenetics) was used to score the chromatograms.

Analysis — Microsatellite data were analysed using GenAlEx 6 (Smouse & Peakall 1999).
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Microsatellite data sheet in MS Excel formated for GenAlEx. Scoring of microsatellite alleles in Genemarker.
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Conclusions

Distribution of S. torreyanum s.I. samples used in this study.

v Sphagnum torreyanum and S.
atlanticum do not represent independent
units of evolution and biodiversity, despite
some morphological differentiation
between them.

v’ S. torreyanum s.l. is genetically diverse
and that diversity is geographically
structured due to limitations on dispersal.

v Microsatellite markers provide a

powerful tool for testing hypotheses about

4 species delimitation, evolution, and
-7‘.5-'-‘*':{"-' population structure.
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