Keith, E., N.S. Hyde, C. Spencer, C.C. Spencer, and J.S. Jechow. 2017. Vegetational changes over an eleven-year period in a
remnant blackland prairie in Walker County, Texas. Phytoneuron 2017-20: 1-13. Published 16 March 2017. ISSN 2153 733X

VEGETATIONAL CHANGESOVER AN ELEVEN-YEAR PERIOD
INA REMNANT BLACKLAND PRAIRIE IN WALKER COUNTY, TEXAS

ERICKEITH
Research Affiliate
University of Texas at Austin Plant Resources Center
24 Summer Place
Huntsville, Texas 77340
Ek7275@suddenlink.net

NANCY SPENCER HYDE
Spencer Family Partnership
Arlington, Virginia

CHERYL SPENCER
Spencer Family Partnership
Huntsville, Texas

CARL CASEY SPENCER
Spencer Family Partnership
Huntsville, Texas

JOY SPENCER JECHOW
Spencer Family Partnership
Uvalde, Texas

ABSTRACT

Vegetational changes over an 11-year period (2005 to 20168¢@meled in a remnant blackland
prairie in Walker Co., Texas using permanent vegetationtorong plots as a basis for following future
vegetation changes. This remnant prairie is privatelyedwand is part of working cattle and hay
production ranch called Lone Oak Ranch. The remnanti@raiea has been managed historically and
currently to preserve and maintain this rare and dlolaperiled habitat. Visually, vegetation within
much of the prairie did not appear to change substinirathe 11-year period from 2005. However,
along the periphery of the prairie and within the peaitself woody encroachment has progressed
substantially. Data collected in this study confirm tabdy species encroachment has increased 65%
from an average of 11,078 stems/ha to 18,322 stems/ha in all threeophiiimed. Along the periphery of
the prairie, woody species increased 58% from an average of 30,501 to 48,167 stAwesdge absolute
cover increased 79% from 177.3% to 317.7% total cover. In geneiigk padirie species such as little
bluestem and indiangrass increased substantially whitly successional native grasses such as bushy
bluestem and old field three-awn decreased. Averadmbeous stem density increased 15.4% from an
average of 265.3 stems/io 306.2 stems/m Despite the increase in woody stems, overall, the prairie has
not visually changed dramatically in the 11 years betweenleamp

Lone Oak Ranch includes one of the largest and most prigtierecovered, in part)
blackland prairies known in the Pineywoods of East Texas (Keith, pleserv.). Lone Oak Prairie is
composed of approximately 120 acres of remnant and/orredstdackland prairie just west of
Huntsville, Texas (Figure 1)Historical ground disturbance such as farming and intengazing has
occurred throughout the property, but these historically distuareas have reverted naturally to a
composition primarily of native herbaceous species typicablackland prairies such as indiangrass
(Sorghastrum nutans), little bluestem $chizachyrium scoparium), meadow dropseed3gorobolus
compositus, silver bluestemBothriochloa laguroides), and Florida paspalunigspalum floridanum).
Some areas have been encroached by the non-native invasiies gptiS) King Ranch bluestem
(Bothriochloa ischaemum); however, this species appears to be much less promi@enptéviously
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observed and has decreased in areas where it was previoustlaat. The surrounding forests are a
matrix of pine-hardwood and bottomland hardwood forests withrnsedshrub layer and sparse
herbaceous understory.

Lone Oak Prairie is particularly susceptible to encroachingldpment. Interstate Hwy 45
and heavily traveled Hwy 30 to Bryan-College Station interkess than a mile to the east of the
property (Figure 1). The resulting development (includingsgiaisons, restaurants, hotels, and a Wal-
Mart) is typical of the structures found at such majdersections. A recently constructed local
roadway (parallel to 1-45) and the associated structureduding office buildings, retirement
community, and a shopping mall) are located less than dheibato the east and south between I-
45 and the property and are visible from the southeastenercof the prairie. A subdivision and
other residences are located less than one-half mile twasie Some of the residences to the west
are also visible from the property. To protect thierhabitat in perpetuity, the prairie, where the
plots are established, was entered into a Grasslase®ReProgram (GRP) conservation easement
with the Natural Resources Conservation Service (NRC&00V, with additional acreage being
added in 2012.

The prairie habitat is defined as the Little Bluesteindiangrass Community Series (Texas
Natural Heritage Program 1993). The plant associatioridtai@n be more narrowly defined as the
Little Bluestem — Missouri ConeflowerR{dbeckia missourienss) — Narrowleaf Gumweed
(Grinddlia lanceolata) — Cusp GayfeatherLiatris mucronata) Prairie or West Gulf Coastal Plain
Fleming Calcareous Prairie (NatureServe 2016). This comynypié is ranked as a G1 community,
meaning that it is considered “critically imperiled gldpdiecause of extreme rarity or because of
some factor(s) making it especially vulnerable to extinctuith typically 5 or fewer occurrences or
very few remaining individuals (<1,000) or acres (<2,000) or tingées (<10)” (NatureServe 2016).

In order to assess long-term vegetational changes in LokeP@arie as a result of
management activities and natural succession, baseline @gyedata were initially collected in
three permanent Fire Monitoring Handbook (FMH) vegetationspéstablished in 2005 (Keith &
Hyde 2006; USDI 2003) (Figures 1-4). The current study repa?®1é re-analysis of those same
plots.

MATERIALSAND METHODS

The objective of this project was to determine vegetatiohahges to a blackland prairie
over an eleven year period (USDI 2003) by re-sampling three BiMshvegetation monitoring plots
originally established and sampled in September 2005. Digated during this study will continue
to be used to monitor long term vegetation changes in a rerblzkland prairie that occur from
management activities such as prescribed burning, mowing, wqueies encroachment, and
climate change. Prior to initial sampling, much of pinairie was cut for hay in 2003. Subsequently,
the prairie has been mowed only twice since 2005 and hasertbefor hay since 2003. Plans for
controlled burns have not been implemented because of tfieuld#s and costs of smoke
management in the surrounding development.

Plot sampling for this study was conducted on 15 and 16 Septe20h6. Vegetation was
analyzed and quantitatively described as outlined in 8003) and FEAT/Firemon Integrated (FFI)
software (FFI 2009) using the following specific protocols. aJat shrub transects were collected
on a 5 m wide transect. All woody species, including trelasibs, and woody vines, were recorded.
Point-line intercepts were counted for all speciedudting tree species that normally exceed 2 m tall.
However, woody species over 2 m in height and in the canopy ahe&m sampling rod, but not
coming into contact with the rod, were not codnteerbaceous data were collected usinga 1 m
square at three locations (9 m, 19 m, and 29 m) along theeB8 transect. Digital photographs were
taken in each plot following protocols outlined in USDI (2003).
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Figure 1. Fire Monitoring Handbook (FMH) vegetation monitoring ldoations on Lone Oak Ranch,
part of the Grassland Reserve Program (GRP).
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Plot 1 was established in a historically disturbed pairnere native herbaceous vegetation
has recolonized (Figure 2). Plot 2 was established alon@#tere edge of the prairie where woody
species are encroaching into the grassland (Figurel®)3 Ras established in a near pristine portion
of the prairie that is composed primarily of native heeoais species (Figure 4). Nomenclature for
species recorded in plots generally follows Diggs et al. (12996), FNA Editorial Committee
(1993+), and Turner et al. (2003).

RESULTS
Table 1 shows all woody species recorded. Visually, vegetatithin much of the prairie

did not appear to change substantially in the 11-year periodZ0@% (Figures 2 and 4). However,
along the periphery of the prairie where Plot 2 is locatemhdy encroachment has progressed
substantially (Figure 3). Data collected in this studyficonthat woody species encroachment has
increased 65% from an average of 11,078 stems/ha to 18,322hstemsill three plots combined
(Table 1). Along the periphery of the prairie in Plot 2, woegdgcies increased from an average of
30,501 stems/ha to 48,167, an increase of 58% (Table 1). Thxtdison the heart of the prairie also
increased in woody stems with Plot 1 increasing 227 % froravarage of 1,000 stems/ha to 3,266
stems/ha and Plot 3 woody stems increasing 104% from angavefal,733 stems/ha to 3,533
stems/ha (Table 1). Without introduction of prescribedsfiand/or mowing, this trend will most
likely continue.

Table 2 shows absolute cover for all species recorded alorgpthetransects. Percentage
values are absolute cover as recorded in point-line imet@nsects. Absolute cover plots record all
woody and herbaceous species within plots (Table 2). Avexdgmute cover increased 79% from
177.3% to 317.7% total cover (Table 2). These values reflativedy dense vegetative cover with
greater than one species being recorded at each 0.3 m paiatbsolute cover value of 100% would
indicate that an average of one species was recordedchtpoint. The highest cover value is
recorded in Plot 1 (380%), and the lowest cover value is retdrdélot 3 (277%) (Table 2).
Average species richness (total number of speciesalfqulots is 34.3, increasing 23% from an
average of 28 species (Table 2). In general, native prgieeies such as little bluestem and
indiangrass increased substantially while early succedsiative grasses such as bushy bluestem
(Andropogon glomeratus) and old field three-awnAfistida oligantha) decreased (Table 2). NNIS
species Japanese brome increased substantially (4,150%), bulRadtinh bluestem remained stable
at 0.3% cover (Table 2). The large increase in cover oh@apadrome can probably be explained by
above average rainfall in the spring, with 23.3 inches of pratipit occurring from February to May
2016, as compared to an average of 14.0 inches these months GNE@IB). This annual species
appears to fluctuate in abundance from year to year, dependirgnfall ramounts (Keith, pers.
observ.).

Table 3 shows herbaceous species recorded in thré@lbts1 Herbaceous species recorded
in plots includes all annual, biennial, and perennial spétegslie above ground each year and either
reemerge from seed (annuals) or resprout from root basasnids and perennials). Herbaceous
species richness and densities are often used to measureattie of ecosystems because of their
susceptibility to competition from woody species encroachmemteis@ippressed habitats (Gotelli &
Colwell 2001). Average herbaceous stem density recordedoia im 2016 is 306.2 stemsim
increasing 15.4% from 265.3 stem&/im 2005 (Table 3). The highest number of herbaceous stems
was recorded in Plot 2 (321.7 stem§/nthe lowest number of stems was recorded in Plot 3 (294.7
stems/rf) (Table 3). Herbaceous species richness increasedrén¥ah average of 33.7 species to
35.3 species (Table 3). Similarly to cover transectsankge brome increased 551% from 1.4
stems/ri to 9.3 stems/fn Conversely, King Ranch bluestem decreased 55% in Rimlg plot it
was recorded) from 4.2 stem$/to 1.9 stems/im(Table 3). Other notable species are highlighted in
the tables (Tables 1, 2, 3).
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DISCUSSION

Despite increasing woody species encroachment, the sizewendll appearance of the
prairie hasn't changed dramatically in the eleven yeansdagt sampling periods. Mowing of the
prairie has been somewhat effective in slowing woody spetiesoachment; however, the overall
number of woody stems has increased substantially. Qewctiaxpansion of native prairie grasses
such as little bluestem and indiangrass continues buthanag reduced the abundance of some forb
species through interspecific competition. Both of tresecies greatly increased in overall cover
and number of stems, while several prairie forb spdwe® decreased. Early successional prairie
species such as bushy bluestem and old field threeawn combirdexrease in abundance as the
prairie continues to recover from historical ground distacka NNIS species are still present, but
don't appear to be a threat to change the overall composititre prairie. Japanese brome, while
increasing substantially from 2005, is a small component obteeall biomass of the prairie and
fluctuates greatly from year to year. Monitoring of thesgetation plots will continue to determine
whether implemented management practices are effectiaiirtaining this imperiled habitat.

Table 1. Density (stems/ha) for all woody species recorded madatecorded in 30 m X 5 m plots along
the OP-30P transect. Species highlighted include those spece&asingrsubstantially highlighted in
green and those decreasing highlighted in orange.

Species Average #1 #1 #2 #2 #3 | #3
Species | Year — 2005 | 2016 % 2005 | 2016 | 2005 | 2016 | 2005 | 2016
Change
Berchemia scandens 689.0 | 977.7 41.9 20672933
Celtis laevigata 89.0 | 177.7 99.6 267 533
Cornus drummondii 2422.3| 2133.3| -11.9 7267 6400
Crataegus crus-gallii 244.3 | 311.0 27.3 7383 933
Crataegus spathulata 66.7 | 133.3| 100.0 200 400
Diospyros virginiana 66.7 | 155.7| 133.5 200 467
Forestiera ligustrina 755.7 | 2466.1 226.4 2267 7400
Frangula caroliniana 177.7| 100.0| -43.7 538 300
Gleditsia triacanthos 66.7 | 66.7 0.0 67 133 200D
llex decidua 89.0 0.0 -100.0 267
llex vomitoria 44.3 44.3 0.0 133 138
Juniperus virginiana 89.0 66.7 -25.1| 204 67 200
Ligustrum sinense 44.3 89.0 100.8 133 267
Lonicera japonica 66.7 | 577.7| 766.5 200| 1738
Lonicera sempervirens 0.0 | 222.3 Inf 667
Parthenocissus guinquefdlia 0.0 22.3 Inf 67
Pinus taeda 22.3 0.0 -100.0 67
Prunus mexicana 22.3 22.3 0.0 67 67
Quercus virginiana 89.0 0.0 -100.0 267
Rubus trivialis 1399.7| 3577.7| 155.6 | 733| 29332933|6067| 533 | 1733
Sideroxylon lanuginosum| 255.7 | 222.0| -13.2 300 333 467 383
Smilax bona-nox 1422.3| 2533.3| 78.1 133| 4267 7000 467
Symphoricarpos orbiculat| 2822.0| 4155.7| 47.3 200| 773311267 733 | 1000
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Species Average #1 #1 #2 #2 #3 #3
Species | Year — 2005 | 2016 Ch% 2005 | 2016 | 2005 | 2016 | 2005 | 2016
ange
Toxicodendron radicans | 111.0 | 133.3 20.1 338 400
Ulmus alata 0.0 44.3 Inf 133
Viburnum rufidulum 0.0 22.3 Inf 67
Vitis cinerea 22.3 44.3 98.5 67 133
Zanthoxylum clava-herculjs 0.0 22.3 Inf 67
All species 11078.0{18322.0 65.4 | 1000 | 3266 |30501|48167| 1733 | 3533
Species Richness 9.7 10.7 10.3 3 3 23 25 3 4

Table 2. Percent absolute cover of all recorded species along a 30 it firmadielots sampled. Cover
measurements were recorded every 0.3 m along the 30 m transedtat8uhcudes leaf litter, duff,
rocks, and bare soil. Species highlighted include those speciessingreabstantially highlighted in

green and those decreasing highlighted in orange.
Absolute Cover (%) Average #1 #1 | #2 | #2 | #3 | #3
Species | Year — 2005 | 2016 Ch% 2005 | 2016 | 2005 | 2016 | 2005 | 2016
ange
Agalinis heterophylla 0.3 1.0 200.0 20 10 10
Ambrosia psilostachya 2.0 0.7 -66.7 3.00 2.0 3.
Ambrosia trifida 0.7 0.0 -100.0 2.0
Amphiachyris dranunculoides 1.3 1.7 25.0 1.00 40 2.( 10 10
Andropogon glomeratus 6.3 0.3 -94.7 5.0 700 1.0 7.0
Avristida longespica 1.3 2.3 75.0 1.0, 40 2.( 3p 10
Aristida oligantha 10.7 | 4.3 -59.4 23.0) 11.0 9.0 2.0
Berchemia scandens 0.0 0.3 Inf 1.0
Bothriochloa ischaemum 0.3 0.3 0.0 1.0 1.
Bothriochloa laguroides 13.7 | 14.7 7.3 13.0 6.0 12,0 27.0 16.0 1{1.0
Brickellia eupatorioides 0.0 1.0 Inf 3.0
Bromus japonicus 0.7 | 28.3 | 4150.0 36.0 2.0 16.0 330
Carex cherokeensis 53 | 16.3 206.3 9.0 25,0 20 23p 50 10
Carex microdonta 20 | 17.7 783.3 3.0 4409 20 8. 1.0 1
Centaurea americana 0.0 1.7 Inf 3.0 2.0
Chaerophyllum tainturieri 0.0 0.3 Inf 1.0
Cornus drummondii 0.3 0.0 -100.0 1.0
Croton monanthogynus 1.0 | 83 733.3 1.0| 20. 2.0 5.
Cuscuta indecora 2.3 0.3 -85.7 50, 1.00 2.0
Dalea compacta 0.0 0.3 Inf 1.0
Dalea multiflora 1.0 0.3 -66.7 1.0, 1.0 2.(
Desmanthus illinoensis 1.0 1.0 0.0 1.0 3.0 2.0
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Absolute Cover (%) Average #1 #1 | #2 | #2 | #3 | #3
Species | Year — 2005 | 2016 Chzonge 2005 | 2016 | 2005 | 2016 | 2005 | 2016
Dichanthelium oligosanthes | 53 | 60| 125 | 7.0/ 80 80 60 100 40
Spp. scribnerianum
Digitaria cognata 0.0 0.7 Inf 1.0 1.0
Echinacea sanguinea 0.0 0.3 Inf 1.0
Eragrostis hirsuta 0.0 2.0 Inf 1.0 5.0
Eragrostis intermedia 3.7 | 1.0 -72.7 5.0 6.0/ 3.0
Euphorbia bicolor 6.0 | 16.0 | 166.7 | 11.0f 28 7.0 120 8.0
Eustoma grandiflorum 0.0 0.3 Inf 1.0
Fimbristylis puberla 0.0 0.7 Inf 2.0
Galactia volubilis 0.0 0.3 Inf 1.0
Gleditsia triacanthos 0.0 0.7 Inf 2.0
Grindelia lanceolata 4.7 6.3 35.7 10.0f 19.0 2.0 2.(
Hedyotis nigricans 1.0 3.0 200.0 60 10 20 20 10
Heliotropium tenellum 0.0 1.0 Inf 3.0
Indigofera miniata 0.3 0.0 -100.0 1.0
Iva annua 13.3| 5.3 -60.0 18.0f 7.0f 80 80Q 14/0 1D
Liatris mucronata 0.3 0.0 -100.0 1.G
Monarda citriodora 0.0 2.0 Inf 2.0 2.0 2.0
Muhlenbergia capillaris 0.3 0.0 -100.0 1.0
Neptunia lutea 0.3 0.0 -100.0 1.0
Oenothera speciosa 0.7 0.0 -100.0 1.0 1.4
Oxalis dillenii 0.3 0.3 0.0 1.0 1.0
Panicum capillare 0.0 3.7 Inf 11.0
Paspalum dilatatum 0.0 2.0 Inf 4.0 2.0
Paspalum floridanum 37 | 7.0 90.9 20| 9.0/ 150 20 4.0
Paspalum pubiflorum 0.0 1.0 Inf 3.0
Paspalum setaceum 0.3 0.0 -100.0 1.0
Phalaris caroliniana 0.0 0.7 Inf 1.0 1.0
Plantago virginica 0.0 0.3 Inf 1.0
Rubus trivialis 23 | 7.3 214.3 7.0| 15.Q 7.0
Rudbeckia missouriensis 9.0 6.0 -33.3 80| 11.0 10.0 6. 9.0 1.
Salvia lyrata 0.3 0.3 0.0 1.0 1.
Schizachyrium scoparium 28.7 | 68.7 | 1395 50| 36.0 30.0 79,0 510 910
Setaria parviflora 6.0 7.0 16.7 3.00 3.0 9.4 40 6,0 14.0
Smilax bona-nox 0.0 1.7 Inf 5.0
Solidago altissima 2.3 2.0 -14.3 20, 3.0 1.¢ 40 3)0
Sorghastrum nutans 9.0 | 27.7 | 207.4 6.0 29.0 2.0 120 19/0 42.0
Sporobolus compositus 23.0 | 19.7 | -145 27.0/ 19.0 18.0 11.0 24{0 29.0
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Absolute Cover (%) Average #1 | #1 | #2 | #2 | #3 | #3
Species | Year — 2005 | 2016 Ch% 2005 | 2016 | 2005 | 2016 | 2005 | 2016
ange

Strophostyles leiosperma 0.0 1.7 Inf 5.0
Symphyotrichum ericoides 3.0 8.7 188.9 5.0| 18.0 20 4. 6.
Symphyotrichum praealtum | 0.0 2.3 Inf 6.0 1.0
Symphoricarpos orbiculatus | 2.3 2.3 0.0 7.0 6.0 1.
Verbena halei 0.3 0.0 -100.0 1.0
Verbena xutha 0.3 0.3 0.0 1.0 1.0
Total 177.3 | 317.7 79.1 173.0(380.0|184.0|296.0|175.0{277.0
Species Richness 28.0 | 343 22.6 28 37 33 37 23 29
Substrate 2.0 0.0 -100.0 40 | 00 | 10| 00 | 10 | 00

Table 3. Density (stemsfirfor all herbaceous species in plots sampled as recorde@énittm plots
along the OP-30P transect. Species highlighted include those speresiimg substantially highlighted
in green and those decreasing highlighted in orange.

Stems/m? Average #1 #2 #2 #2 #3 #3
Species | Year — 2005 | 2016 % 2005 | 2016 | 2005 | 2016 | 2005 | 2016
Change
Acalypha gracilens 00| 0.2 Inf 0.7
Agalinis heterophylla 0.0 | 03 Inf 1.0
Ambrosia psilostachya 28 | 09 | -68.2 | 1.7| 27| 4.0 2.7
Amphiachyris dranunculoides 1.0 | 1.2 | 22.3 27, 23 1.0 oO0F
Andropogon glomeratus 59| 0.0 | -100.0| 5.3 8.3 4.0
Aristida longespica 18 | 39| 120.2 53 11)
Aristida oligantha 52.0| 89| -82.9| 1193817.3| 28.3 83| 9.3
Asclepias linearis 00| 01 Inf 0.3
Asclepias viridis 0.1 | 0.0 -100.0, 0.3
Bothriochloa ischaemum 42 | 19| -554 12.7 5.7
Bothriochloa laguroides 41 | 93 | 1276 | 1.0| 53| 43 160 7.0 6.7
Brickellia eupatorioides 16 | 02| -8.7| 40 07 0.7
Bromus japonicus 14 | 9.3 | 551.2 3.7 43| 7.0 17.8
Carex cherokeensis 45 | 258| 4771 | 3.0| 103 0.7 333 9y 337
Carex microdonta 21 | 30.8| 1365.7| 1.0| 60.7 26 7.7 2.¥ 240
Centaurea americana 0.0 | 0.9 Inf 2.0 0.7
Chaerophyllum tainturieri 0.0 | 0.9 Inf 1.7 1.0
Chamaesyce nutans 11| 01| -90.0 3.3 0.3
Coreopsis tinctoria 0.3 | 0.0 -100.0 1.4
Croton monanthogynus 11 | 50| 3451 | 17| 63| 17| 7.7 1.0
Cuscuta indecora 53 0.0 | -100.0 1.3 147
Dalea compacta 03] 02| -33.0 0.7, 0.7 0.3
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Stems/m? Average #1 #2 #2 #2 #3 #3
Species | Year — 2005 | 2016 Chogonge 2005 | 2016 | 2005 | 2016 | 2005 | 2016

Dalea multiflora 39 | 20 | -48.7 | 80| 6.0 3.7
Desmanthus illinoensis 0.3 | 14| 3474 0.7 0.7 2Y 0B 1)0
Dichanthelium oligosanthes | 53 | 56| 41 | 7.7/ 53 740 7.3 1B 40
subsp. scribnerianum
Dichondra caroliniana 0.1 | 0.7 506.1 0.3 1. 1.0
Digitaria cognata 0.0 | 0.8 Inf 2.3
Echinacea sanguinea 02| 08| 247.8 0.7 2.3
Elymus virginicus 0.0 | 04 Inf 1.3
Eragrostis intermedia 12.0| 17.0| 41.7 10.0f 36.0 41.0
Euphorbia bicolor 26 | 2.9 13.0 401 3.7 2( 40 147 1)0
Eustoma grandiflorum 0.0 04 Inf 1.3
Gaura brachycarpa 09| 0.0| -100.0, 2.7
Grindelia lanceolata 1.9 1.0 -47.4 40, 3.0 0.7 1.0
Hedyotis nigricans 36 | 34 -3.2 83| 7.3 1.7 20 0 1)0
Heliotropium tenellum 09 | 22 | 1504 | 23| 6.3 0.3 0.3
Indigofera miniata 03] 01 -67.0 1.00 0.3
Iva annua 228| 38 | -834 | 27.7\ 57| 153 43 253 13
Liatris mucronata 0.3 | 0.0 -100.0 1.
Monarda citriodora 0.0 | 27 Inf 3.7 2.7 1.7
Neptunia lutea 1.1 | 0.0| -100.0p 0.7 2.7
Oenothera speciosa 16 | 40| 1553 40 40 57 O0f 23
Oxalis dillenii 0.7 | 28| 3103 1.3 23 07 4B 17
Panicum capillare 00| 23 Inf 7.0
Paspalum dilatatum 03| 1.7 | 400.0 1.0 5.0
Paspalum floridanum 3.7 | 26| -30.3 11.0 7.7
Paspalum setaceum 1.9 | 0.0 | -100.0 5.7
Phalaris caroliniana 00| 14 Inf 1.3 0.7 2.3
Plantago virginica 00| 41 Inf 11.7] 0.7
Polygonum aviculare 00| 01 Inf 0.3
Polytaenia texana 0.1 | 0.0| -100.0 0.3
Rudbeckia missouriensis 7.0 | 4.0 | -42.7 43| 83| 53 1.0 118 27
Salvia azurea 0.6 | 0.0| -100.0 1.7
Salvia lyrata 04 | 11 1511 0.3 0.7 27 08 0J7
Schizachyrium scoparium 29.3| 76.1| 1595 | 7.3| 50.0 21.7 833 590 930
Setaria parviflora 68| 48| -294| 6.3 11.y 117 23 2|7
Silphium asteriscus 00| 0.1 Inf 0.3
Solidago altissima 39| 27| -31.7, 0.7/ 1.3 5.1 3.3 58 33
Sorghastrum nutans 8.7 | 8.3 -3.9 13| 53| 57| 53 19p 143
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Stems/m? Average #1 #2 #2 #2 #3 #3
Species | Year — 2005 | 2016 % 2005 | 2016 | 2005 | 2016 | 2005 | 2016
Change
Sporobolus compositus 41.0| 34.2| -16.5| 36.3 26.7 470 32.7 39.6 43.3
Stylosanthes leiosperma 0.6 | 0.7 17.6 1.7, 2.0
Symphyotrichum ericoides | 5.8 | 6.1 6.0 53| 6.7 07| 43 113 7.3
Symphyotrichum praealtum | 1.8 | 3.7 | 106.4 | 2.3| 10.0 3.0 1.(
Symphyotrichum subulatum| 0.1 | 0.0 | -100.0f 0.3
Verbena halei 53| 0.1 | -979 | 16.0, 0.3
Warnockia scutellarioides 00| 01 Inf 0.3
All stems 265.3| 306.2 15.4]284.5|302.3| 264.1| 321.7| 247.2| 294.7
Species Richness 33.7| 353 5.0 30 37 42 36 29 33
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Figure 2. Plot 1: 15 September 2005 and 16 September 2016. The conspicuous, whilespeas
is Euphorbia bicolor.
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2016

Figure 3. Plot 2: 15 September 2005 and 15 September 2016. Wotidg encroachment to left
of view increasing from 2005 to 2016.
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Figure 4. Plot 3: 30 September 2005 and 16 September 2016. Prairie grassgawisaglrominent
in 2016.



