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Habitat destruction and fragmentation are leading causes of species loss [1]. An important way ':‘ We laid 100 m transects perpendicular to each
that conservation biologists assess the impact of fragmentation on communities is by studying Meadow Patch ot é of the four edges between a rectangular patch
edge effects [2]. i of meadow and the surrounding mixed pine
* Edge effects describe varied biotic and abiotic changes associated with the boundaries between ’ﬂ forest, for a total of twenty transects across five
habitat fragments [3,4], such as a forest and an adjacent meadow or agricultural area. EL replicate sites at the Savannah River Site
* One of the most endangered and least understood ecosystems is the soil [5], and soils provide iz (SRS), South Carolina.
essential ecosystem services such as production and consumption of atmospheric trace gases, I - We collected soil samples from points every 10
regulating soil carbon dynamics, and mediating nutrient cycling [5,6]. However, our knowledge Vo tage e 9' meters along the four transects.
of edge effects on soil organisms Is very limited. .]-  We used a spherical densiometer to measure

. . . . Distance From Edge
* Previous work on edge effects in plants has found that edges can affect soil pH, organic carbon Figure 1 )

qguality and quantity, and plant communities and abundance associated with the edge [4].

R Y

canopy cover along the transects.

- Vegetation cover was averaged to the nearest
percent based on photos taken from a
standardized height.

- We took duplicate measurements of the soll
pH, averaging out the two readings.

We used R to make all plots.
T R W YRS T 7.\

« Because these characteristics, especially pH, are also important determinants of soil microbial communities [0, 7], investigating edge
effects on soll characteristics is an important first step in understanding how soil communities change in fragmented habitats. We
expected an edge effect of pH, and additionally that we would observe lower pHs in the forest habitat than in the adjacent meadow
due to the acidity of pine needles.
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. . Average pH vs. Distance From Edge Fi ure 1: A line plot displaying expected pH vs T
Vegetation and Canopy Cover vs. Distance From Edge 5 i ed';e Praying Expected b &
' < ™ Figure 2: Aerial view of a meadow patch (Top), g
. — ~A\ \ | landscape view of a transect (Left), aerial view of the |84
© % ‘ﬁ-~.<i_5_£j £ 7‘ ,i Savannah River Site (Right). Aerial photos from i
g / N/ — M Google Earth. ;
o < - \‘ Figure 3: Line plot displaying vegetation and canopy &
S e e T EINML. S e ) @l cover at one site in relation to distance from the edge ' :
i F| Figure 4: Average pH in relation to distance from edge P
I . i from five sampled sites ¥
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S 3 ” 4 + Contrary to our expectations we did not see an edge effect on soll pH, nor did we find strong support for
= _ l  our hypothesis that pH would be lower in the forest than in the meadow patch. Instead, pH fluctuated
O .
S 3 o ‘ randomly with respect to the edge or was generally constant along the transect.
O . ) . . .
- Q - 8% ~_ e /. * Events or disturbances in the past may have affected the pH we observed. For example, heterogeneity
R i~ o . . . . . . .
§ z . TR ~/ In fire intensity would likely affect pH [8]. In addition, the transects and sites vary in their land use history
O . . . . .
al - | ‘ prior to 1951, when the SRS was created. A signal of land use history in soil pH can be measured for
- e %] many years [9] Alternatively, it is possible that the presence of other understory plants in the forest
T 73 ]
T //““-- a dampened the effect of the pines on pH.
e I A N 4 *+ Next, we will investigate how different communities of soil organisms are affected by distance from
P - N e~ " "'C’ . . . . . .
= <°>E’ < %4 edge. Since pH is the best predictor of soil bacterial richness [6] and aboveground plants may also
! l T T l T ! T I l - g . . . . . . . .
40 30 50 10 Edge 10 20 30 40 50 N 4 Influence soil communities [6,10], our data will be useful in determining the factors structuring soll
Distance From Edge (m) @ w0 B 0 N N w0 e P communltles on and near the edge
Figure 3 = VRl AN WY 5 25 Nk P A b Thie SN ; §. & \

* As we expected, canopy cover changed dramatically at the edge, with the
canopy cover in the forest being much higher than in the meadow. However,
while vegetation cover was usually lower in the forest, some forest transect
pOIntS had hlgh cover due malnly tO faSt-grOWIng underStory plants and young M| 3. Laurance, W. F., Nascimento, H. E., Laurance, S. G., Andrade, A., Ewers, R. https://doi.org/10.1038/nrmicro.2017.87 SO|| Samples Thanks 110) Matt Gebert,

] M., Harms, K. E., Luizéo, R. C., & Ribeiro, J. E. (2007). Habitat fragmentation, 7. Fierer, N., Jackson, R. B. (2006). The diversity and biogeography of soll

I I I I I I I I I I . .
trees . 30 50 10 Edge 10 >0 10 40 - fal| variable edge effects, and the landscape-divergence hypothesis. PLoS ONE, bacterial communities. Proceedings of the National Academy of Sciences, 103(3), Ca| hong Vanderbu rg h . and JeSS|Ca Hen |ey

il 2(10). 626—631. https://doi.org/10.1073/pnas.0507535103

We Observed no general pH trend acrOSS Our 5 Sltes (Flg 3) : InStead’ Some _ LR 4. Ries, L., Murphy, S. M., Wimp, G. M., Fletcher, R. J. (2017). Closing persistent 8. Certini, G. Effects of fire on properties of forest soils: a review. Oecologia 143, for teachlng me methods used to an alyze

: . : Distance From Edge (m) Rl 50701 e o ergia0 007 IsA0m2R0LT 00020 i, L A Grman, €., Habeck, C. W.,Ortock, 3. L, amp: Lodvina, ). A -
SlteS had Ve ry Ilttle Change aCFOSS the transeCt and SOme We re randOm . Slte 2 , ’.g",,',,g 9. Brudvigl,oL. A, Grr%an, E., Habeck, C. W., Orrock, J. L., &amp; Ledvina, J. A. (2013). Sf?.r’ong Iégacy of’a.gr,icultural I:';md usé on soil’s and, underr)s’tory plan,t Sam ples . The R ECCS Prog ram IS fu nded
shows a slight, subtle dip in pH in the forest. B TransectL Transect R Transect T @ Transect B 1 o o e o ortemds. Forcat Eoloay 20 Momstomant, 310, 944955, hitpstildol orgi10 1016 forecn 2013, 08,058 . o by the National Science Foundation (grant
F|gu re 4 g ;‘ Plant diversity, soil microbial communities, and ecosystem function: are there any

W 944-955. https://doi.org/10.1016/j.foreco.2013.09.053 10. Zak, D. R., Holmes, W. E., White, D. C., Peacock, A. D., & Tilman, D. (2003).
i number EAR 1757930)
links?. Ecology, 84(8), 2042-2050.
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Average pH
Site 5

b / 5. FAO, ITPS, GSBI, SCBD and EC. 2020. State of knowledge of soil biodiversity . . .
1 ¢ ""--——uu/‘\l /->‘; o 843 5. d0| http /ldx.doi. org colorado idm.oclc.org/10. 1038/35002708 — Status, challenges and potentialities, Summary for policy makers. Rome, FAO I WOUId ||ke to th ank Madl PIII_KaStenS for
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— - }\""--..---—r' '_' ".,:.'a 2. Resasco, J., Bruna, E. M., Haddad, N. M., Banks-Leite, C., Margules, C. R. https://doi.org/10.4060/cb1929en N\ . . .
2 ¥ (2017). The contribution of theory and experiments to conservation in fragmented 6. Fierer, N. (2017). Embracing the unknown: Disentangling the complexities of the |aSt-mInUte help |n gettlng pH fOI’ a” the

- landscapes. Ecography, 40(1), 109-118. https://doi.org/10.1111/ecog.02546 the soil microbiome. Nature Reviews Microbiology, 15(10), 579-590.
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