Eftects of Mesophication on the Biodiversity of Epiphytic Bryophytes
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Introduction Preliminary Results

N Bryophyte 1s the group name for Table 1: Summary of sample collection data for oak and maple trees, and abiotic -Fru"ana_ia sp. (S5)
: conditions like temperature, height of bryophyte from base, bark-water capacity and ool G L
MOSSCS, llVerWOrtS, and hOmWOI'tS. ¢ Orthotrichum pumilum ($15)
moss growth forms. |
Orthotrichum pumilum (525)
Bryophytes are small flowerless green T { N
Bryophyte | Tree Common Bry?phyt.e ) ) Temp bryophyte water Moss 3“9}’””“1- L
plants that d() not have I‘OOtS or Vascular sample No. Name SC,I,Z:::IC Location name | Management °C) e e | ey G;(c::\r:h i Anomodon minor (S10)
. % Anomodon minor (S14)
tissue and grow on all substrates. . Leskea . = = ARG L
E . h t ) 1 tth t 1 Silver Maple gracilescens Marion, IL Unmanaged 18.6 25 60.53 pleurocarp l s s G
o ntodon cladorrnizans
plp y 918 any p anl d grOWS UL 2 Chestnut Oak An;::ic;ion Marion, IL Unmanaged 17.6 15 77 pleurocarp Entodon cladorrhizans (S8)
another plant that 1s not parasitic for _ Leskea | Entodon sp. (527)
3 Silver Maple obscura Selmaville, IL Managed 39 22 60.53 pleurocarp iy o
. ntodon sp.
thSICEll SuppOI't - 4 Shingle Oak graLceiZ(segens Selmaville, IL Managed 39 15 pleurocarp Entodon seductrix (S6)
° : : S 5 Silver Maple Frullanai sp. Valier, IL Managed 23.9 50 60.53 Entodon seductrix (S26)
Factors that affect epiphytic growth: substrate texture,
. . . eq. . . g 6 White Oak En;odto:? Benton, IL Managed 18.9 57 58.1 pleurocarp s et s s
surroundings — light availability, relative humidity, temperature, Seiici Clasmatodon parvulus (519)
. . . 7 Red Maple nto ?n Carterville, IL Managed 10.6 48 74 pleurocarp LI Clasmatodon parvulus (S23)
bark-water capacity, height of bryophytes by location on tree B Bt e
8 southern Re Ento ?n Energy, IL Managed 11.2 20 52.9 pleurocarp i ki
(base trunk bI’aIlCh). Oak cladorrhizans Leskea gracilescens (S186)
? ? 9 Sugar Maple Frullanai sp. Alto Pass, IL Unmanaged 27.4 22 86 A draisrnE 1Al
* Mesophication is the process of removing fire from a forest that Tl ceon U orasi Ummanaged 20 85 557 plewocarp Leskea graciescens (520
1s fire tolerant. e.g. shift in forest structure from sun-loving, fire- 11 Red aple IO g 1 Unmanaged 212 - | el kusn grachscuris {628)
. o o o . parvuius Leskea gracilescens (S17)
tolerant species (oaks) to shade- tolerating, fire-sensitive species 12 RedOak  EM%%"  pesoto, Il Unmanaged  17.2 76 557 pleurocarp o Leskea obscura (S3)
(maples). 13 Sugar Maple Platygyrium Cobden, IL Unmanaged  18.8 140 86 pleurocarp Red: Bryophytes growing on Maple trees LESHE:_* PRERERI
: : : : Anof:(‘) o Blue: Bryophytes growing on Oak trees Sslan il
¢ Sp@CleS Supported by OakS (anlmals, eplthtlc plantS) may 14 Red Oak minor Cobden, IL Unmanaged 20.2 160 55.7 pleurocarp Anomodon minor (S2)
. Anomodon minor (S24)
nOt b€ SuppOI’ted by maples 15 Red Maple Or;Zc:;:;z/;:lm Carbondale, IL Managed 14.8 72 74.4 acrocarp
¢ We used DNA baI‘COdlng I‘eglon tmL-F (tl‘anSfeI‘ RNA gene) tO 16 White Oak Le.skea Edwardsville, IL Managed 22.5 80 58.1 pleurocarp
droctescens Figure 1: Bryophyte Phyl tic Tree inferred f lyzing the trnL-F
, , ) Lockon igure 1: Bryophyte Phylogenetic Tree inferred from analyzing the trnL-F gene sequences.
identity bryophytes on species level. 17 Red Maple o gcilescens  CoPONdale L Managed — 17.3 10 744 pleurocarp | YN A sequences were aligned using MUSCLE method in MEGA 11. The aligned trnL-F
e The Obj ective of this Stlldy was to determine if the biodiversity 18 NOF”C‘)earI:‘ Red  Entodonsp. Carbondale, Il Managed 156 200 57 | peves sequet}ces Wer§: us.e.d to construct a maximum likelihood tree bgs.ed on HKY+F+I+I+R2 model.
£ enhiohvti h . hi . Clasmatodon | | To estimate rehiability of each node, a bootstrap method was utilized with number of
of ephiphytic bryop ytes were 1mpacted by mesophication. w0 Maple parvulus R Bl M > PEEPEIP L replications of 100. The final tree was annotated by FigTree to highlight taxa.
20 White Oak Leskea sp. Cario, IL Unmanaged 4.1 33 58.1 pleurocarp
21 Red Maple Clzszfjlcl)ion Marion, IL Unmanaged 18.8 122 74.4 pleurocarp . . . .
e Discussion and Future Directions
22 Black Oak minor Marion, IL Unmanaged 17.1 11 54.5 pleurocarp
Phyl ] 23 Maple  Clasmatodon MUTBIVEBOO: ) anaged 177 14 55 pleurocarp | o [eskea sp., Entodon sp., were found both on oak and maple trees and in both
Sample collection DNA barcodi ylogenetic romods
p arco lng analysis 24 Oak An:qr;rizc:on Murphlzsboro, Unmanaged 12.8 10 70 pleurocarp managed and unmanaged arecas.
25 RedMaple 00T M MUBIVROMO anaged 240 55 744 acrocars | * Anomodon minor were found only on oak trees in unmanaged areas.
26 PinOak  Entodonsp. TV Managed 225 14 %  pleurocarp | o Orthotrichum pumilum was found only on maple trees and in managed areas.
2 ndEGle | Geecengp, | Rewdlae b | Memrged | 162 & 8 | BIUEET Clasmatodon parvulus was found only on maple trees in unmanaged areas.
28 White Oak Leskea sp. Rend Lake, IL Managed 14.6 40 58.1 pleurocarp
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Sample 19, Clasmotodon parvulus

Sample 2, Anomodon minor

Sample Morphology Identification

.......

Sample 8, Entodon cladorrhizans

Platygyrium sp. found only on maple in unmanaged areas.

* Only one genus of liverwort (Frullanaia) was found on maple trees in both

managed and unmanaged areas.

* We observed greater biodiversity on maple trees as compared to oak trees.

* Currently, our study does not have enough evidence to show i1f mesophication
influences the biodiversity of epiphytic bryophytes.

Going forward we plan to:

* Increase our sample size by gathering samples from more specific locations

* Revisit samples whose morphological ID did not match their phylogenetic

References

Gregory J. Nowacki and Marc D. Abrams 2008. “The Demise of Fire and “Mesophication” of Forests in the Eastern

United States™. BioScience, Vol. 58 pages: 1-16.

William E. McClain, Terry L. Esker, Bob R. Edgin, Greg Spyreas and John E. 2010. “Fire History of a Post Oak
(Quercus stellata Wang.) Woodland in Hamilton County, Illinois™. Castanea, Vol. 75 pages: 1-15.

Jesse K. Kreye, J. Morgan Varner, J. Kevin Hiers and John Mola 2013. “Toward a mechanism for eastern North
American forest mesophication: differential litter drying across 17 species”. Ecological Applications, Vol. 23 pages:

1-12.




	Slide Number 1

