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nvasive species removal and subsequent planting of Herbaceous Cover and Seedling Growth Fig. 1a We ran a spatial autoregressive (SAR) model_ (R herbaceous vegetation reducing growth of the bareroot

native species. Short-term success is measured by ACSA AEGL ASTR CECA package spatlalrgg) to _a_CCOU”t for the_ confoundllng tree and shrub seedlings, three woody species exhibited

survivorship of planted seedlings, but long-term 7s- effect of local S.OI| Sondltlons on seedling growth: significantly (p<0.05) higher growth rates in dense

success depends on the competitive ability of planted  50- o S srowth ~ Species’tlerbGover + PYGA + LOI\QA . herbaceous cover, aqd nO Species WeIe negatively

native species to exclude recolonization by invasives. %>~ ¢ % . o’ ¢ ; g Tree Tube, where PYCA anq LOMA are"the /o COVer | affected. The effect size of the benefit from full

Here, we studied the first-summer survivorship and  °"° 1y of Pyrus calleryana qnd Lonllce.rg maackil . herbaceous cover was an order of magnitude larger

growth of bareroot seedlings of 16 native species of * There was a marginally significant negative effect | than that of tree tubes. Qualitatively, seedlings,

tree and shrubs in a riparian forest restoration project. Eoe = e - of Pyrus calleryana on woody seedling growth, a | particularly oaks, were not only taller, but more vigorous
75- reduction of 0.11 cm per percent-cover increase of | iy herbaceous cover; increased height growth is not

E 50- . EYCA (p=l(<)l.05f()).MA ad no effect (0=0.36) explainable by stem etiolation from low light.

WHE L L S '._' = . ° Honeysuckie, e This benefit of herbaceous vegetation may be due to
tSreE:_gnSdU sﬁltajgte:e;d,lci)r?gs t?ra]\repr\c;cr?’: N/ TR S - k g e i e * Tree tubes had a marginal benefit of +2.6 cm of enhanced shade and soil moisture during drought and
2019 along ~200m of the Olentangy | 2 T op oc . growth (p=0.07). _ _ - prqteotl_on from hgrblvory. This S|te_has abundant
River in Columbus. Ohio. " yin 5 * Herb cover benefitted certain species: Table 1b whltgtall deer which are 3 substantlgl source of
September 2019, we censused | % ;2 £ 3 Figure 1a, Table 1b. Responses to density of herbaceous hfetrblvogy pressure, ?Dngstrfesesseedllngs V;gqegmeasgged
planted seedlings in a 120 x 40m 3 - cover for 12 species of tree and 4 species of shrubs. after a dry summer ( or September was DU-

Figure 1a shows the correlation between percent D1 moderate drought) . This is consistent with the
herbaceous cover and post-planting growth of each species | Stress Gradient Hypothesis (Bertness and Callaway
(Species are abbreviated, e.g. AEsculus GLabra =AEGL). 1994), which holds that positive interactions in

subregion of the restoration site. We |
recorded site characteristics: (X,Y) |

location, qualitative canopy cover - . e Table 1b presents the average growth of each seedling (cm), | communities are more common in stressful conditions.

(shade/gap/open). We measured 75- and the effect of herbaceous cover on seedling growth (in Therefore, the benefits of herbaceous cover in reducing

the percent cover of herbaceous | B 4 cm of seedling growth per herbaceous % cover increase) q htost d herb . tweiahed b

vegetation taller than the seedling, § 25 - NE ® .-_.‘/n' ‘;M from the spatial autoregressive model. Three species | OFOUIN-Sress and Nerbivory may be outweighed by

as well as the percent cover of - = oo @ © o o ® Significantly (p<001) benefit from herbaceous cover: Bur Ilght and nUtr.Ient COmpet|t|On by herbaceous Vegetat|0n
oak, redbud, and ninebark, and a fourth species, blackberry, | On a wetter site or a wetter year.

Lonicera maackii and  Pyrus

calleryana, within a 1m?2 quadrat 0 25 50 75 100 0 25 50f75 100 0 25 50 75 100 0 25 50 75 100 experienced a marginally significant (p=0.052) benefit. No | The benefits of herbaceous cover for some species of

Percent Absolute Cover|Herbaceous Growth Taller than Seedling species of tree or shrub experienced a significant negative woody seedlings can be utilized as a restoration

SurrOunding the Seedling (n= 570) 4iis Bur oak (Quercus macrocarpa) flag # 731 in 100% : it : : : :
We measured the total height and e ? cover of dogbane (Apocynum cannibinium). Bur oaks NIV €T¢e}Wilg Survivorship Fig. 3 impact on growth from herbaceous competition.  Table 1b technique, as has been recognized for semi-arid
current-year's growth for each living ot s e ) Common Growth Herb Effect  p systems (Gomez-Aparicio, 2009). For sites with high
seedling (n=442). and damage from Condition Acer saccharinum - (=== - Species name n (em) (cm/%cov) value | drought stress or herbivory pressure, preserving as
herbivory nsecte. and bathogens e A Bt Aesculus glabra - ClE>= - ARlELE much herbaceous cover around woody plantings may
, y . RS S S\ . . ] ] ] ]
- ; QUMA #731 in SER-OSU B Dormant occiaentalis Sycamore 58 26.05  0.116 027 | improve bareroot seedling survivorship and growth.
Seedling location and growth  Restoration site,  April Live Asimina triloba - =<@= I Quercus
. 2021
Fig. 2 ——— | I macrocarpa  Bur oak 17 20.79  0.329  0.002 SN e
o (). °— Figure 2 (l) Plot of the Gymnocladus  Kentucky ‘
ﬁ - O Y0 @y locations and growth rates of Cercis canadensis - == I Herene o 18 1946 .0.047 0.83
o &> Qo each of 442  surviving B Cercis
1) . seedlings. Points are scaled Gymnocladus dioicus -y Eapa :
= @ ° o © tQ S o canadensis Redbud 56 16.41 0.262  0.007
- o . . roportionate to the growth rate igra- (@—— :
g * Ay % PTOP © 9 Juglans nigra Quercus bicolor Swamp woak 28 13.96  0.148  0.20
= GV D P ol & s of the seedlings. Color N
‘E _ < o {jJ o k T 1' __I |nd|0ates Slte COndItIOHS Red, % Lindera benzoin - Qﬂ Asimina triloba PaWpaW 24 13.29 0.091 0.44
T @ -. r:I: o - full sun; green, full shade of & | . . 3 - Celtis occidentalis Hackberry 54 11.34 -0.006 0.94
L I W B ) ! irroaendron wipinera =
g o é o . & . mature tree canopy; black, @ i Prunus serotina Black cherry 27 9.65 0.015 0.89
S g - ' c partial shade in canopy gaps or  Physocarpus opulifolius - =—@=——— . Juglans nigra Black walnut 26 9.21 0.059 0.60
Q . . %@ | edge of tree cover. - _
E o .:FP % £ J 3 5 ot ‘ Platanus occidentalis -  ———— I Aesculus glabra Ohio buckeye 9 8.45 0.017 0.94 &5 o
= © Go igure 3 (r) Bar plot o Acer saccharinum Silver maple 27 7.06 -0.028  0.71 »
» F 1 Q be oy (® O © SUFVI\{OFS.hIp. and violin-plot of Prunus serotina - ClE> I Liriodendron Ref: SER-OSU Restoration site, April 2021
= iﬁ’ﬁ 0 0%t 7 9 () the distribution of growth rates " . ererences
o o 2 e () & ; h os Th . Quercus bicolor - = I tulipifera Tuliptree 38 6.94 -0.019 0.89 Bertness, M. D., & Callaway, R. (1994). Positive interactions in communities.
O o _|; - e e ) O':heat(f:] S]Pe?ei' € fﬁemets Rubus Trends in Ecology & Evolution, 9(5), 191-193.
™ © . v . 8 Wi € Tasiesl growin rate Q e I .. Gémez-Aparicio, L. (2009). The role of plant interactions in the restoration of
: o v | - o8 . a (Platanus occidentalis, HErEHS MARTOnARe allegheniensis  Blackberry 17 32.64 0.267 0.052 degraded ecosystems: A meta-analysis across life-forms and ecosystems. Journal
o . o ; 1 o ;.- Sambucus canadensis. RubuS Rubus allegheniensis - —————ge—— - Sambucus of Ecology, 97(6), 1202—1214.
o)y . A O allegheniensis) had lower | canadensis Elderberry 28 31.28 -0.019 0.88  Acknowledgements
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RESULTS CONCLUSIONS

INTRODUCTION

Forest restoration efforts that focus on the Aggregated native and exotic species abundances were used 3 _ |

woody plant community will impact the rest to track temporal changes in the herbaceous community of S Fig. 2 ° x\gfiiguhn:rggacz?fspsergce:iggﬁ?\\éfer:sned drilgrlre]zszr?;e
of the ecosystem. Removal of woody restored and unrestored parts of the site. We found that % 2 {0 Woody invasive reFr)novaI P
invasive species has the potential to - o - 8 o o ° y ' .

o _ cover of native herbaceous species increased in response to o O ; e These findings demonstrate that, even in a
positively impact the ecosystem by 1) woody invasive removal. We found a significant negative 2 ° heavily d ded urb it ’d | |
increasing the percent cover of native _ Y _ | J _ J _ c eavily gegraded urban site, Woody Invasive
herbaceous species via release from relationship between the percent cover of woody invasive 2 removal can have po_S|t|ve effec’Fs on thg
competition, or 2) increasing the species species and native herbaceous species, in both 2019 and 8 B8 - herbaceous community, even without direct
richness and diversity of the native 2020 vegetation surveys. Native woody vegetation did not 5 _Sne;edlng of Terbaceofutsr,] spec;!es.h A
herbaceous community through affect native herbaceous vegetation. Additionally, cover of S ) Corigirrc]:i?ninc;\;;ce)d inergg I\c;isee’:oargfn()c;lvsal of
germination from the soil seedbank. exotic herbaceous vegetation and grasses did not affect % - | onicera I}llvaackii and Pyruspcalleryana his is
Conversely, negative in_1pacts _tO_ _ native herbaceous cover in 2019, but significantly negatively 2 8 consistent with release from the strong.
ecosystems can occur 'f 3) e;“St'"Q exotic affected native herbaceous vegetation in 2020.There was no % o _ O X competitive effect that woody invasives with
specrz‘le: outcompf;e ?atlv:s _:r tl:enr!eV\;l_yn significant difference between 2019 and 2020 from 0-200m, s " 03 extended leaf phenologies have on the native
gfﬁe:, ir?\?aagie\;eZpe)c:iee:l:roSn: d(i::pce)rslz? ilnoto but from 200-300m the % cover of woody exotics and grasses = : EOTrglum:%/. oo |

: : had a significant negative effect on native herbaceous cover. S g ¢ INOLably, There was no enect or native woody
the site from surrounding areas. J J 5 S oo species on the native herbaceous community;
METHODS Fig. 1 ' ' | | | that is consistent with coevolution and niche
-100 -50 0 50 100

partitioning between members of the native plant

Difference in absolute cover of woody invasives 2020-2019 Community.

e [wo growing seasons post woody invasive
removal, exotic herbaceous cover negatively
Impacted the native herbaceous community. The
removal of woody exotics may have facilitated

the increase in exotic herbaceous cover.

e The species richness of the entire plant
community increased from 81 to 133 species
between 2019 and 2020. This is an increase in

Fig. 1. Map of the Simpson’s diversity index for
native herbaceous vegetation at each quadrat Iin
2020, following removal across the full 300m of
the site. Brighter colors of blue indicate higher Fig. 3

diversity. Gray indicates quadrats with no diversity '

(e.g. only one herbaceous species present,

excepting grass). Diversity was higher in the ~otus comiculatus -
region of richer soil and large tree cover near the Apoeynum cannapinum -
river, but not significantly different between the
regions of 2019 (Y <200) and 2020 Amorpha fruticosa -
(200<Y<300m) woody invasive removal. Acalypha rnomboidea -

e In September of 2019 and 2020, the a08=
herbaceous community was surveyed in the
northern 300m of our restoration site.

e The 2019 survey consisted of both restored
and unrestored areas, while the 2020 survey
captures the responses of vegetation across 1
and 2 growing seasons post-removal.

e \We surveyed the herbaceous community
composition in 130 1m? quadrats spaced on a
regular grid covering ~300x40m, with sampling

Plantago lanceolata -

Cirsium arvense -

200 -

Symphyotrichum pilosum -

Fig. 2. Scatterplot showing change in the herbaceous
natives (Y) and woody invasives (X). Circle size indicates

Solidago canadensis =

Pyrus calleryana -

ooints spaced at 5m intervals perpendicular to | > the absolute cover of woody invasive species in 2019. Phylolacca americana - both the native and exotic species.
_ _ _ Circle size corresponds to total % cover of woody invasive Oxalis stricta - AR ST s BN VAR R0 IR PR W T
the river, and 20m intervals parallel to the river. species pre-removal. On average, the plots previously Glechoma hederacea - 3
e \We estimated the absolute percent cover of containing highest total percent cover of invasives also Convolvulus arvensis -
had the largest post-removal increases in absolute cover Arctium lappa -

each forb and woody species whose stem was 100- |
within the quadrat, but for graminoids estimated
the total cover without attempting to distinguish
species. Estimating percent cover for

Achillea millefolium =

of native herbaceous species. Quadrats with large %
cover of invasives had post-removal increases in native
herbaceous % cover. Black= 0-200m, Red=200-300m

Acer saccharinum -

Vernonia altissima -

Symphyotrichum lanceolatum -

Lonicera japonica =

. __.. _‘-.j
f RN

. - . . - i~ ' o Geum vernum -
individual species allows the total percent cover Fig. 3. Graph depicting the relative abundance of each . o
o species present at the site as a function of distance from & _
to sum to more or less than 100%, due to of the Olentangy river. The set of species toward the top of * Clem:;;ﬁ:g::_
species overlap and bare ground. the graph reflects a plant community growing in high light Vi spp. -
e conditions, whereas the bottommost set reflect the Viola spp. -
: : : community growing in shade. Additionally, the soil far from Verbesina alternifolia -
® Data_ ana.IyS|s was performed in R. We fit | the river (roughly 20-30m) is poor quality (construction Ulmus americana -
multiple linear regression models to determine 0 10 20 30 40  backfill), so the species with high abundances at these Toxicodendron radicans -
impact of different vegetation categories on X distances may posses a higher tolerance for poor soil R
ne=ative herbaceous vegetation: Table 1. Effect p-val |Effect |p-val E— S
NativeHerbaceous ~ WoodyExotic + size 2019 |size 2020 | Cynanchum laeve | Y e g el 58
He rbExot | L WooduNat L oC . g 2019 2020 Table 1. Parameter estimates and p-values for Solidago gigantea - _ _ _ _
SLOLXOLL1C COUyNatlve ramilol changes in the native herbaceous cover as a Lonicera maackii - This study was possible with funding
where each model term is the sum of percent Woody -0.435 [0.001 |-0.232 |0.046 fun_ction of exotic woody, exotic herbaceous, Euonymus fortunei - from the SER-MWGL student restoration
. . exotics native woody, and graminoid percent cover, Celtis occidentalis - grant. The study design was developed
covers of that category of vegetation. We fit for 2019 and 2020. Woody exotics, principally Lindera benzoin < v John Ballas and Rvan McCarth
Wood 0.093 0.82 -0.02 |0.86 | the invasive Loni ki and P Agersina altssima - Y Y Y-
models for 2019, 2020, and the Change Yy : : : : e invasive Lonicera maackii an Vrus o o John, Kali, Dave, Ashley, Katie, Ryan
between the vears natives calleryana that we have been removing from ; e “”';'”'a_ ’ ? ’ ’ o ’
y ' _ our restoration site, had significant negative Sm::j:::::”::;z and Logan surveyed vegetation. Rygn
e \We used canonical Correspondence ana|ysis Herb. exotics [-0.225 |0.10 -0.225 0.04 effects on native herbaceous vegetation. Eutrochium purpureum - and John performed the data analysis;
(R package vegan) to assess species Notably, there was no effect from woody ; © % i Katie, Grace, and Ryan made the poster.
T _ _ G 0132 0.09 0221 | 0.005 natlv_e vegetajuo_n IN elth.er year, su.ggestlng Distance from River (m) Grace entered data and edited the poster
associations in the herbaceous community rass, -U. : -U. - coexistence within the native community. d abstract
: . . sedges dana apsiraclt.
with Lonicera maackii and Pyrus calleryana.




