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Effect of spatial influence on endophyte diversity within Alnus rubra
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e Red alder.(AInus rut?ra) o.f the.Pacific Northwest are 1) Nodular Frankia bacterial endophytes sourced from different S:ceHA: Tiéla:woc.)lk Staie3;orest, near the Summit Trailhead located As a study in progress there has been little to no results
characterized as actinorhizal dicotyledons; these plants possess spatial locations will exhibit similar low population diversity - QU AR 8 €N IS P 2. yielded yet to elaborate upon. Although, based upon
the ability to form symbiotic relationships with endophytes. indicative of strain-host specificity, denoting spatial influence. GPS: 45.62394,-123.37550 . . . L ™ cpe e
_ _ relative published studies looking into the diversification
oy of foliar endophytes and nodular Frankia bacteria within

2) Foliar fungal endophytes sourced from different spatial e 4 /
locations will exhibit high population diversity - indicative of '
spatial environmental influence.

Alnus species, here are a few assumptive results that are
thought to result from this study.

— The nodular Frankia bacteria will exhibit low population

—-— — diversity, comparing the diversity of spatially distinct

sthodoloo e \TE oy 2 populations to one another, supporting the hypothesis.
— This result is assumed to be the most prominent
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\ because it is supported by a few studies such as in
_ , Kennedy et al (2010) produced just that. Where they
e Endophytes, commonly described as bacterial or fungal . : : . : e .
oY " . z SO LR UGS _ | . explored the diversity of Frankia present within various
organisms that live within the tissues of plants, produce el e o Site B: SE Harney Rd, Portland, located adjacent to Precision Al s eress dhe EH roaresanied by A olies
secondary chemicals which tend to enact advantageous (in representative A, rubra Castparts. e dhe [ G Conss Eise, Wi
most cases) or deleterious effects upon the health of the host populations present. GPS: 45.463610, -122.613442 Costte e s West ol the WiIIamette’ visllie, Tilis
|ant | _ / _
P / study incorporated a sample size of 20 trees per site
e N Y I H | b i and at least one nodule per tree.
e The symbiotic relationship established by endophytes and A. \ AN S
{'ubra yields- § varietY of.adv.a SEGSENE SERELTES, @ s e Sample foliar and | i* ik S 9 — Additionally, the diversity of foliar endophytes will
increased nitrogen-fixation is of the most understood. The el SEEEiERs e e o _ express hish diversity. especiallv between sites. Frankia
METSESEe CEIRELfiny @if A i SIS i1l B3 Enelepnie me trefs perSitz t bazteria wgill ex resstimili)ar or yreater intra sité
. . . . . . ree leaves and a -
bacteria Frankia and its association with the root nodules of least one root nodule di . 3\ £l 9 ﬁ N
Alnus spp. from each tree) iversity, than the foliar endophytes.

Site C: Portland Raceway, Habitat Regeneration Area, N Portland.
GPS: 45.596819, -122.687319
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e Surface sterilization \

e |solation foliar
endophytes

e Amplification (DNA
Extraction & PCR)

* Gel electrophoresis J B
i i i ; P (Amp analysis) : E- -. i IR e AN Gel of PCR 343
. Although mocglajuon. with Frc.mk/.a bacterla? !soknown tc.) | RN . <. . .o / = 2 % (g “g oo — N
increase symbiotic nitrogen fixation capabilities of actinorhizal = = S e I ERW_00108 ITS4/ITS1F
c 2 ERW_00115 ITS4/ITS1F
plants, whether they could confer the same benefit to other 3 ERW_00132 TSA4/ITSLF
. . . 0 C o o = 4 ERW_00148 ITS4/ITS1F
host species is unstudied. Additionally, whether the diversity of \ w5 5 ERW_ 00231 T4/ TS1F
. . . = 6  ERW_00247 ITS4/ITS1F
endophytic community assemblages vary between host plants SR o T 7 enw ooz ey
of the same species is unknown. As well as the potential to * Amplification (DNA 9 ERW_00325 S4/ITS1F
incorporate host-specific findings into agricultural applications B ki i o TR £ () POR ()
p p g g pp . o Gel eIectrophoresis 12 ERW_00443 ITS4/ITS1F ; E 12 13 f E 16 A LAD
(Amp analysis] s awos s
o . ' . e Sanger sequencing 15 ERW_00515 ITS4/ITS1F
e The significance of this study is to explore whether differences | Y — deas 1o cc o[s R R e e
in foliar (in leaves) and nodular (in root nodes) endophyte § ~ oo | |- s VT PR 120 TSHITSIE
community diversity are influenced by the spatial distribution ® § [ = * Increase site range and sample size to allow for an increased
of the host species A. rubra of the Tillamook State forest and \ e representation of the spatial distribution of A. rubra. > b )
Portland Metropolitan area. Gy P "
e One-way ANOVA Y - , o o
. Two samole T-test * Incorporate spore processing methodology, which identifies
' ' a a p . . . 1. Compton, J. E., Church, M. R,, Larned, S. T., & Hogsett, W. E. (2003). Nitrogen Export from Forested Watersheds in the Oregon Coast Range: The Role of N
e ANOSIM the difference between nOn'SpOre-prOdUC|ng VS prod ucing , as 2 -fixing Red Alder. Ecosystems, 6(8), 773-785. doi:10.1007/510021-002-0207-4
. . e e . . 2. Dawson, J. 0., Camiré, C., & Lalonde, M. (1985). Preface. Plant and Soil, 87(1), Xi-Xiii. doi:10.1007/bf02277642\
We” aS the explOrathn |nt0 determlnlng |nf|uences aSSOCIBtEd 3. Kennedy, P. G., Weber, M. G., & Bluhm, A. A. (2010). Frankia bacteria in Alnus rubra forests: genetic diversity and determinants of assemblage structure.
. _ . . . ) «| T f kia b . Plant and Soil, 335(1-2), 479-492. doi:10.1007/511104-010-0436-9
* Explore the potential differences in foliar and nodular % with “less specitic” groups of Frankia bacteria as SP- vs Sp+. B e s B o o ey et A Aesessment of Genet
endophyte assemblages present Wlthin A. rubra Of the anﬁ’:el(rf;?t;e_lé; '(\igi)i);.DiversityofFrankiapopulationsin root nodules of sympatrically grown Alnus species (Unpublished master's thesis). Texas State
Tillamook State forest and Portland Metropolitan area. » Measuring nitrogen fixation effectiveness
e Are there differences in e Nodule allocation
. , , (foliar/nodular) - ~ ~
e Compare endophyte population diversity of A. rubra endophyte A 0 00
population of the NW Oregon coast range to those assemblages expressed . L . : :
representing the northern portion of the Willamette Valle between the e Potential appllcatlon of SpeC|f|C endOphyteS Into ag”CUItu re Special thanks to all Ballhorn lab associates, especially Emily Wolfe, and to the PSU LSAMP and Ronald E. McNAir
p 8 p y Ei(sg);llatlons of each through in depth researCh Iﬂ'[O hOSt-SpGlelC interactions. Scholars programs for their gracious funding and additional support.
[ /

e Determine whether spatial distribution of A. rubra influences

i
: : : : ** McNuair Scholars Program
the diversity of Frankia bacteria assemblages .
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