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Abstract

Celastrus orbiculatus Thunb., also known as Oriental Bittersweet, Asian Bittersweet and
Round-leaved Bittersweet is a perennial, deciduous, woody vine (liana) introduced into North
America as an ornamental circa 1860 from it’s native Asia. It has become a problematic weed in

- many areas, and is particularly troublesome in early and late successional forests. It’s aggressive
growth habits and lack of natural controlling agents have led to significant ecological and
economic consequences. Mechanical and chemical control methods have not been successful.
Monitoring and early intervention is thought to improve invasion and damage control. Celastrus
orbiculatus is thought to be widespread throughout Southern Illinois. However, most locations
of its occurrence have been only informally noted, and a few specimens had been vouchered into
state herbariums. The goal of this project was to assess existing informal accounts of the
occurrence of C. orbiculatus. Objectives of this project were to assemble the various informal
accounts of C. orbiculatus sightings in Southern Illinois, and through field reconnaissance,
verified these accounts. Additional objectives included collection and voucher of specimens, and
generation of a digital map of verified locations of C. orbiculatus in Southern Illinois using a

- geographic information system (GIS) and existing raster data. The study area included the

following counties: Alexander, Gallatin, Hardin, Jackson, Johnson, Massac, Pope, Pulaski,

Saline, Union and Williamson.
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1.0 INTRODUCTION

1.1 Project Description

This document describes the current known distribution of Celastrus orbiculatus, a non-
native invasive species (NIS) in Southern Illinois. This document also provides a detailed
description of the ecology of the plant and its potential ecological and economic impacts. While
C. orbiculatus is thought to be widespread throughout Southern Illinois, it presence Has largely
been undocumented. Locations of its oécurrence have been informally noted, and few specimeps '
had been vouchered into herbariums. Systematic survey methods and probability mapping
would likely produce a comprehensive portrayal of the plant's current and potential distribution,
but such undertaking was beyond the scope of this project. Rather, the goal of this project was to
assess existing informal accounts of occurrence of C. orbiculatus. Objectives of this project

_ were to assemble the various accounts of C. orbiculatus sightings in Southern Illinois, and

through field reconnaissance, verify these accounts. Additional objectives included collection
and voucher of specimens, and generation of a digital map of verified lécations of C. orbiculatus
in Southern Illinois using a geographic information system (GIS) and existing raster dafa. The
study area included the following counties: Alexander, Gallatin, Hardin, Jackson, Johnson,

Massac, Pope, Pulaski, Union and Williamson (Fig. 1)

1.2 Background

Celastrus orbiculatus has earned "pest" status in many states due to its invasiveness.‘
There is growing concern about its spread in Illinois (IDNR 2000), and in Southern Illinois it
appears to aggressively displace native plant species, a typical pattern found generally among

NIS throughout the state (IDNR 2001). Celastrus orbiculatus is capable of physically damaging




native vegetation, arresting forest development, changing plant community composition and
structure, changing successional pathways, and may even hybridize with the native C. scandens
(Dreyer et al. 1987, Fike and Niering 1999, McNab and Meeker 1987). Physical and chemical
control of C. orbiculatus has been unsatisfactory. Therefore, early detection and intervention is
thought to improve control efforts (Dreyer 1994, McNab and-Meeker 1987, Silveri et al. 2001).

Inventory of known locations of the occurrence of C. orbiculatus is a first step in monitoring and

future control efforts, particularly at the landscape level.
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Figure 1. Study area counties: Alexander, Gzillaﬁn, Hardin, Jackson, Johnson, Massac,
Pope, Pulaski, Union and Williamson.




2.0  ECOLOGY OF Celastrus orbiculatus

2.1  Physical Description

The following description is compiled from Dreyer 1994, Hutchison 1990, Patterson
1974, Silveri et al. 2001, and Tibbetts 2000. Celastrus orbiculatus ’i‘hunb., also known as
Oriental Bittersweet, Asian Bitterswe_et and.Round-Ieaved Bittersweet is a perennial, deciduous,
woody vine (liana) native to Japan, Korea and China. It sometimes occurs as a trailing shrub. It
is‘ a member of the Celastraceae or Staff .Tree Family. It is dioecious to polygamodiecious. It
reproduces sexually and expands yegetatively by sto!ens and rhizomes, and through
rootsuckering. Stems are round, smooth and vary in shades of grey or brown, usually with
noticeable lenticels. Stems, which can reach 13 cm diameter at breast height (dbh), climb by
twining around shrubs and trees. Unlike other vines which are limited to smaller diameter
supports, C. orbiculatus 1s able to climb supports of a variety of diameters aided by spiny
projecﬁons around it’s buds and leaf scars which lodge into the host's bark. Leaves are glossy,
smooth, finely toothed, and arranged alternately. Leaves vary in size and shape from oblong-
obovate to suborbicular. Flowers have five sepals and five petals, are greenish-white in color,
and occur in clusters arising from leaf axils. Fruits are showy, globose and green to yellow.
Upén maturity the fruits split open to reveal red-orange fleshy arils which contain the numerous

seeds.

2.2 Natural History
Celastrus orbiculatus is similar to one North American native member of the genus, C.
scandens. Celastrus orbiculatus occurs within the range of C. scandens, where the two species

are capable of hybridizing (Dreyer 1994). The native liana has elliptic'or ovate leaveé usually




not found in C. orbiculatus, but this is not aA reliable means of identification. Location of female
flowers and fruit can be used to reliably distinguish the two species. In C. scandens, female
flowers and fruit occur in terminal panicles (Dre3;er 1994).

There is little information on the ecology of C. orbiculatus in its native range. Its native
habitat has been variously described as "thickets", "open woodland", "lowlatnd slopes" anti
"among hedges" (Dreyer 1994, Tibbetts 2000). There is also paucity of information on diseases
and predators in its native range or m North America. |

: Bii'ds are primary dispersers of C. orbiculatus seed (Baird 1980, Burton pers. comm.
2003, McNab and Meeker 1987, Tibbetts 2000 VanClef pers. comm. 2003) ‘The showy display
of fleshy fruit in late autumn and early winter attracts many avian species that subsequently

- disperse seed through droppmgs and/or regurgitation (Malmborg and Willson 1988). Although
.undocumented, it is likely that avian foraging patterns contribute to éptttially explicit patterns of
-spread of C. orbiculatus. Small mammals are also thought to forage on C. orbiculatus fruit, .
while humans are considered important dispersers. Fruiting stems are collected, often from areas
where its has naturalized, for decorative dried flower arrangements. The plant is also available
ct)mmercially in nurseries. It has historically been planted along highways for soil erosion

control;, and in wildlife management food plots;

2.3 Invasion of North America

Celastrus orbiculatus was introduced into North America hs an ornamental vine circa
1860 (Patterson 1974). Seédlings were later cultivated and sold for landscaping, with seeds
 distributed to 30 states (Patterson 1574). Its hardiness and aggressive growth made it a desirablte

cover plant; and so was planted along highways in New Jersey, Rhode Tsland and Massachusetts




(Patterson 1974). It has bécome naturalized in at least 21 of 33 states where it was introduced
(Patterson 1974). By the 1970s it was naturalized north to central Maine and throughout New
England, to Ohio and west to Iowa, and south to Louisiana and Georgia (Dreyer 1994). It is
cultivated in three Pacific states (Dreyer 1994). In Illinois, it has previously been reported in
nine northern and central counties: Lake, Will, DuPage, Kane, Carroll, Kendall, Mason, Ogle,
and Piatt; and in eight southern counties: Alexander, Hardin, Jackson, Union, Williamson, Pope,
Saline, and Gallatin (Illinois Plant Information Network; Jody Shimp pers. comm.).

It is considered "weedy" throughout North America. In Michigan, and very likely
throughout its range, C. orbiculatus has become more abundant than the native liana (Tibbetts
2000). The Illinois Department of Natural Resources (IDNR) refers to C. orbiculatus in its
Forestwatch News (2000) as a "vine of major concern due to its rapid spread in the state". It is
considered a major problem in Great Smoky Mountain National Pafk and is reported as an
epidemic around the Asheville, NC area (Dreyer 1994).

Celastrus orbiculatus invades early and late successional forests in North America
(McNab and Meeker 1987). It is found with greater frequency in mixed mesophytic than mixed
oak (Quercus) forests (McNab and Meeker 1987, Pande 2005, Robertson et al. 1994). It is also
associated with old fields, forest edges, roadsides, woodlands, stream banks, and hedgerows

(McCarthy et al. 2001, Patterson 1974, Plant Conservation Alliance 1997, Robertson et al. 1994).

2.4 Factors Influencing Invasion
Although not considered a forest species in its native Asia, C. orbiculatus invades early
and late successional forests in North America, where it is found with greatest frequency in

mixed mesophytic forests (McNab and Meeker 1987, Robertson et al. 1994). McNab and Loftis




' (2002) found that probability of occurrence of C. orbiculatus incfeased when oak (Quercus spp)
did not dominate the canopy, while Ellsworth et al. (2004) found that the coarse texture of oak
leaf litter was a barrier to the growth of C. orbiculatus seedlings. Pande (2005) foﬁnd C.
orbiculatus associated with successional forest types of Southern minois, and absent in oak-
hickory forests.

nght availability is an important environmental factor in plant invasions (Hobbs and

Huehneke 1992). As such, Robertson et al. (1994) found C. orbiculatus associated with old
fields (i.e., higher light availability compared to forest interior). 'However, Ellsworth et al.
(2004) report that C. orbiculat.us is able to estabiish in dense forest understories, and Patterson
(1974) similarly found high rates of germination in low irradiance levels. Dreyer et al. (1987)
and Dreyer (1994) report however, that C. orbiculatus grows rapidly upon release.  Pande (2005)
found C. orbiculatus growing m forests with open and closed canopy, but its presénce was more
likely, and more aggressive, in areas with higher solar incidence (i.e., more open canopy).

 Among NIS generally, Greenberg et al. (1997) found that fine textured soils support
significantly higher concentrations of invasive Species. Silveri et al. (2001) found higher rates of
C. .orbz'czilatus seedling grow in moist circumneutral soil within a logged area in Massachusetts.
McNab apd Loftis (2002) concluded that mingral soil, and topographic variables and canopy
composition repfesenting greater site moisture availability were favorable to C. orbiculatus
bseedling establishment. Similarly, Pande (2005) found C. orbiculatus presence associated with
moist, circumneutral soils with greater proportions of clay, and found it absent on dn'ér more

“acidic soﬂs with less clay.

McNab and Loftis (2002) found that probability of C. orbiculatus increased with

increasing elevation. Pande (2005) found its presence significantly associated with higher




elevations in Southern Illinois, with greater probability of occurrence on interfluves where other
suitable factors for its growth were also present.

Disturbance is an important environmental factor associated with invasion of C.
orbiculatus. In fact, the success of C. orbiculatus may be due to human-caused disturbances
(Robertson et al. 1994, Luken and Thieret 1996, McNab and Loftis 2002). Dreyer (1984) states
that frequent and large-scale disturbance characteristics of many temperate ecosystems enhance
opportunities for C. orbiculatus to invade and persist. Jean and Niering (1999) found the first
occurrence of C. orbiculatus outside of cultivation in Connecticut in 2 natural area adjacent to a
fence. McNab and Loftis (2002) found invasion associated with forest floor scarification and
hurricane-caused windthrows. Occurrence has also been associated With disturbance of coastal
areas and salt marshes (Dreyer 1994, Plant Conservation Alliance 1997). Pande (2005) found
the distribution of C. orbiculatus within Giant City Park in Southern Illinois significantly
associated with disturbance which included historical land use (general agriculture), park
recreation (roads and trails), wildlife management (mowing and food plot culti{/ation), and utility
rights-of-way. Meanwhile, Patterson (1974) reports that after becoming established in disturbed

areas, C. orbiculatus subsequently invades nearby undisturbed areas.




3.0 - IMPACTS OF INVASION

3.1  Ecological Impacts

Since its introduction in the U.S‘. in the late 20® century, C. orbiculatus has become a
serious ecological and ecoﬂonﬁc threat to native écosystems, particularly in disturbed temperate
areas (McNab and Meeker 1987, Tibbetts 2000). Once established, C. orbiculatus can quickly
overtop native vegetation forming impenetrable thickets with dense shade preventing
photosynthesis in other plants (Dreyer 1994, Jean and Niering 1999, Patterson 1974, McNab and

Meeker 1987). It girdles native trees, and kills through constrictive twining (Pattgrson 1974,

* Dreyer et al. 1987, McNab and Meeker 1987). It can uproot plants by force (Patterson 1974, '
PCA 1997). Its rapid domination can damage régenerating forests and displace native
vegetation, and it may hybridize with the native liana, C. scahdens (Dréyer et al. 1987, McNab
and Meeker 1987). Ii: was even reported as potentially inteffering with nesting efforts of the
endangefed Piping plover (Chdradrius melodus) in Connecticut (Dreyer 1994).

Celastrus orbiculatus is reported in Southern Illinois by; Hutchison (1990) at Fern Rocks;
Na'ture Preserve in Jackson County, as cqvering the ground and vegetation, "actually elliminating
native gréund—cover species"a. However, this'was not observed a;t this location during the course
of fhis project. Dense thickets, and overtopping and girdling of trees were reported by Pande

. (2005), and were observed at other various locations in Southern Illinois during the course of this

project.

3.2  Economic Impacts
Evaluation and estimation of economic impacts by C. orbiculatus are unknown.

However economic impacts of NIS include indirect loss in ‘economic output (i.€., losses in crops)




and direct loss in attempts to eradicate or prevent invasions (Mack et al. 2000), and are estimated
in the billions of dollars annually in the U.S. (Pimentel et al. 2000). Indirect loss due to C.
orbiculatus may include damage to industrial/commercial forests, and damage to recreational
opportunities G\)IcNab and Meeker 1997). Control of C. orbiculatus, although unsatisfactory,

includes chemical and mechanical means and requires special equipment and trained personnel,

adding to costs of control.




4.0 METHODOLOGY
4.‘1 Reported Locations and Herbarium Records
In November, 2003, Mr. Jody Shimp (IDNR) reported informal accounts of sightings of
C. orbiculatus at 14 locations in the eight southernmost counties of Illinois (Shimp pers. comm.).
These informal accounts consisted primarily of .persc_jr-lal communications among Mr. Shimp and
- colleagues within IDNR and other resource agencies. These communications included géneral,
often vague descriptions of the location of the i)ossible sighting, and did not include details of the
plant’s occurrence (e.g., coordinates, number/density of stems, patch_vsize, cover type). Copies of
. these infdrmal accounts were acquired. Additional informal accounts of potential sightings were
~ gathered from faculty, staff and students within the Geography and Plant Biology Departments at
Southgm Illinois Univers.ity - Carbondale. - |

At the sugge'stioh‘of Mr. Bob Lindsey (IDNR), in October, 2004, a letter requesting
information on péssible sightings. of C. orbiéulaius were sent to District Managers of the Tllinois
Department of Transportation, and district personnel of the Natural Resource Conservation
Service in southern Illinois (see Appendix). There was a 0% response rate. Follow up calls did
not result 1n any accounts of possible C. orbiculatus locations.

Illinois herbariums were contacted for historical récords of occurrence of C. orbiculatus
within the study area. The following herbariums were coﬁtacted: the Center For Bipdiversity at
the Illinois Natural History Survey (Urban"d), Eastefri Illinois University (Charleston, IL), the
Missouri botanical Garden (St. Louis), the Field Museum of Natural History (Chicago), Morton
Arboretum (Lisle, IL), and the University of Illinois Department of Plant Biology. These official

records were compiled with the informal accounts (above), and formed the basis of this project.




42  Field Reconnaissance

Field reconnaissance was conducted in two phases, a preliminary investigation, and later
follow-up for collection of more detailed information on the observed occurrences of C.
orbiculatus. Preliminary field work began in October, 2004, and consisted of visits to each of
the locations on the compiled list. During these site visits, the location was visually screened for
presence of C. orbiculatus. Its presence or absence was noted, with a general description of the
location. Photographs of the location or hearby landmark were taken to aid follow-up visits.
Celastrus orbiculatus occurred on most of the sites, although not all, and in most cases was
readily identified. However, the preliminary study was conducted during winter months when
the plant did not have leaves. Young stems in particular were difficult fo find and positively
identify. Follow-up visits during late Spring 2005, augmented these earlier screenings.

The primary activity of the second phase of field reconnaissance was collection of
geographic information on the verified locations of C. orbiculatus occurrence. This phase was
conducted May-June, 2005. At each site, coordinate information was collected using a Global
Positioning System (GPS; Garmin eTrex). To determine the spatial extent of C. orbiculatus at
each site, the observer visually located the boundary of the invaded area while walking
throughout the general area of each C. orbiculatus occurrence, and logging waypoints with the
GPS. GPS points along the entire perimeter of the invaded sites were collected when the sites
were of a size that could be mapped within one hour. Sites which were very large and were
unlikely to be mapped within an hour were proportionately mapped and the actual spatial extent
of the invasion is unknown. These sites have been noted (see Table 1).

Specimens for voucher into state herbariums were collected at several locations. Details

may be obtained from Mr. Robert Lindsay, IDNR District Ecologist.
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43 Digital Map and Database Creation

All GPS points recorded in the field were downloaded és shapefiles in ArcView (Version
3.3., ESRI) for map preparation. GPS points recorded iﬁ each patéh were used to prepare
polygons, lines, or points to represent a particular site of invasion. Polygons were drawn for
those sites where C. orbiculatus occurred as a relatively iarge patch. Line features were drawn
where the invaéion occurred in a narrow, linear fashion such as along roadsides, or in the case
when a Véry large patch occurred along the road and into adjacent forest, but was too large to
verify its perimeter (Table 1). Patch size was calculated using the Patch Analyst extension. »'An
attﬁbute table containing coordinate information was created for all polygons, lines and points,
and was edited to incorporate text information regarding-patch .size (when available), cover type
at thé location of invasions, and other small notes on the nature of the location.

Pélygons, lines and points prepared in ArcView were then overlaid on a basemap of
county boundaries and road coverages. The basemap was georeferenced, using the WGS 1984
daturﬁ, ax;d using the WGS 1984 UTM Zone 16N projection. County boundaries and road
shépeﬁles were downloaded from USDA Geospatial Data Gateway
(httpf//datagateway.nrcs.usda.gov). F inaiized digital files were copied to CD, and a final map.

image (.jpg) was created in ArcMap.
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5.0 RESULTS

5.1  Celastrus orbiculatus in Southern Illinois.

Thirty-two sites were visited for veriﬁcaﬁon of presence of C. orbiculatus within the
study area. Sites occurred within eight counties: Gallatin, Hardin (previously unreported in this
county), Jackson, Johnson, Pope, Saline;, Union, and Williamson. No reports were found for
Alexander, Massac, or Pulaski counties, and thus these counties were not visited. Of the 32
réported locations of C. orbiculatus presence, 16 were verified to have C. orbiculatus at or near
the repdrted location (Fig. 25. A few locations were noted as having C. orbiculatus present
during the first phase of field reconnaissance, but the plant was not found during follow-up visits

(see discussion on Euonymus below). Several reported locations had more than one patch of
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Figure 2: Verified locations of C. orbiculatus occurrence in Southern IHlinois.
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Table 1: Location general information.

old Delta Mine Rd.

14

Celastrus No. of invaded sites
Name County Description recorded? (patches) '
High Knob Gallatin Near picnic and camping area Y 1
along R.-to-R. trail '
Garden of the Gods Gallatin Near picnic and camping areas N 0
William Hills Gallatin West hill of Herod N 0
Eastern Hills Gallatin East hill of Herod N 0
*FSRdA 1749 Hardin NE of Rock Creek, towards CR. Y 5
845 .
*County Rd 845 - Hardin Intersection of CR. 845 and FS Y 1
Rd. 845 ’
" * Rock Creek Hardin Along Rock Creek towards south Y 2
Near SIUC Jackson W. end of parking area on W. side Y 2
of Comm. Bldg.
Raccoon Valley Jackson Raccoon Valley Rd. N 0
C’Dale Reservoir Jackson Near old fields N 0
New Burnside Johnson Along Tunnel Hill Tr, mi marker Y . 2
207 & 208
. Tunnel Hill Johnson Along Tunnel Hill Tr., opp mi Y 1
marker 214
Cedar Bluff Johnson Along River-to-River Trail N 0
Ferne Clyff Johnson Along hiking & bridle trails N 0
Bay City Pope Along FS 485 and at intersection Y 1
with Bay City Rd.
Lusk Creck Canyon Pope Along hiking & bridle trails, in N 0
camping area
Bell Smith Springs Pope Along hiking & bridle trails, in N 0
camping area ’

. Tunnel Hill Tr, E. of Tunnel Hill Tr., next to :
Harrisburg Saline Route 45 . N 0
Tunnel Hill Tr,, East of Tunnel Hill Tr., north of
Stonefort ' Saline mi marker 205 N 0
Carrier Mills Saline Below water tank, along Y 1

. hedgerow
Panther Den Union N. side of Panther Den Rd, 1lmi E. Y 1
: of Rocky Comf. Rd.

- Pitts Rd. Union S. of Panther Den Rd., W. side of N 0
*Pine Hills CG Union On both sides of creck Y 2
Sputlocks Res Union Among cedar trees along rd. Y 1
Antioch Union N. of cemetery long River-to- Y 1

: : River Tr.

W. Liberty Cem. Union In cemetery on Progress Ln. N 0

Giant City Park Union Throughout Y 12

Kerr Canyon Union S. of Giant City Park N 0

Crab Orchard NWR, 4

Playport Rd. Williamson E. side of Spillway Rd, near Y 1
. : _ ‘ boating area -

Crab Orchard NWR,

Cambria Rd. Williamson Along Cambria Rd. 0

Herrin Williamson = Near power line 0

Dykersburg Willianison Intersection of Dykersberg and 3




Table 2. Celastrus Site Details

* Celastrus sites which occur along road for which area could not be calculated.

Celastrus Site Size (ha.) X coordinate Y coordinate
Trillium trail, Giant City Park 9.67 305755.1871 4166162.721
Near Campground, Giant City Park 7.82 308139.7254 4163572.03
Pine 7, Giant City Park 4.62 308211.6106 4162800.765
Pine 5, Giant City Park 13.45 307896.234 4162782.675
Opposite visitor center, Giant City Park 9.66 306936.4583 4163923.723
Landing Strip, Giant City Park 13.68 307769.0879  4163973.932
Church road small, Giant City Park 5.99 305829.5168 4164401.822
Church road big, Giant City Park 48.02 305836.2361 4164783.015
Campground, Giant City Park 19.98 309018.8681  4163824.192
Arrowwood, Giant City Park 487 306776.3745 4163746918
Near field 5, Giant City Park 1.5 308124.9088 4163034.752
Indian creek, Giant City Park 322 307471.5486 4163765411
Tunnel hill 0.04 337740.9747 4155452.404
Spurlocks Residence * 313598.8404  4155497.243
SIU1_communication 0.27 303722.0792 4176520.071
SIU2_communication * 303694.9977 303694.9977
Rock creek2 * 392232.328 4153319.042
‘Rock creekl * 392271.1042 4153352.891
Pine hilll 2.36 285902.477 - 4154665.231
Pine hili2 1.21 285956.6553 4154682.819
Panther den * 314623.4384 4160379.275
High knob * 382938.0819 4162217.092
Forest Road 17491 0.11 393198.5782 4155918.081
Forest Road 17491 0.28 393166.3673 4155930.306
Forest Road 1749111 0.14 392976.5526 4155673.182
Forest Road 1749iv 1.2 393013.1391 4155622.405
Forest Road 1749v * 392792.7451 4155439.56
Intersection of FR 1749 & CR 845 0.15 3924049513 4154938.43
Dykersburgl . 0.89 345176.8246 4176015.947
Dykersburg?2 14.18 345268.1134 4176330.907
Dykersburg3 139 345372.5235  4176669.297
Crab orchard 0.81 311250.7745 4178652.893
Carrier mills 0.12 357034.1066 357034.1066
Burnsidel 0.29 344089.8244 4161085.283
Burnside2 0.22 344113.357 4161099.56
Baycity 0.53 367223.4975 4119513.937
Antioch 5.95 310029.1849 4162942319




C. orbiculatus within the vicinity (Table 1). The total number of patches encountered was 37.
Twelve patches occurred within Giant City Park, Jackson County, and were comprehensively

studied as part of a Master’s thesis at SIUC. A‘ summary of the results of that study are provided

below.

| Patch size ranged from <1 ha to over 50 ha. However, some patches were so large their

" actual perimeter could not be locéted within budgeted time, and so are larger than réported
(Table 1). At some locations the plant occurred as a linear patch along roads and trails,
appearing to be restricted to edge environments. In other locations it occurred as very large, non-
linear patches extending into the forest iﬁterior. _

- Other alien plant species lincluding Euonymus fortunei, Lonicera japonica, and Pueraria
lobata, were observed at locations reported to be invaded by C. orbiculatus. Euonymus fortunei
’was found growing pfoliﬁcally in some locations, and was found at two locations which during
preliminary field visits had been noted as having C. orbiculatus present, but during follow-up C.
orbiculatus was not found. At some locatiéns, leaves of the two species looked very similar, and
greater éﬁ“ort was required to distinguish the plants. We believe, therefore, that E. fotunei may
be routinély confused for C. orbiculatus by the casualobserver in Southern Illinois, especially
when fruits are not present. This may result in over-reporting of it’s occurrence.

Overall, much fewer than expected info'rrﬁal reports of C. orbiculatus were collected. It
* appears that its presence is not well known co]lo'qpially, or among land and reséurée
professionals. A1tho’ugh this project verified the existénce of 37 patches of C. orbiculatus
among 16 locales within 8 counties in Southern Illinois, it is certain to exist more extensively

and in many more locations. A systematic survey for locations of its potential or probable
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occurrence is necessary to fully understand its distribution. Habitat suitability models, like that

reported below, are most likely to produce more useful results than those reported here.

5.3 (Guant City Park: A Regional Invasion

Ms. Archana Pande, Department of Geography, STUC, conducted field research within
Giant City Park (GCP), 2004-05, wherein she examined significant environmental factors that
facilitate invasion by Celastrus orbiculatus. Presence/absence information, as well as density
(stems m™), dbh, and number of mature stems (> 1.5¢m dbh) of C. orbiculatus were obtained in
plots within patches of C. orbiculatus patches. Forest cover type, canopy cover (%), elevation,
slope, aspect, soil pH, soil texture, distance to nearest road, and potential annual direct incident
radiation were recorded/calculated for patches and adjacent non-invaded areas.

The study was conducted in two phases. A preliminary study was conducted in March
(2004) to search for possible locations of C. orbiculatus within GCP. Digital Ortho
Quadrangles, Digital Raster Graphics, and landcover classification maps were used to identify
landcover types for the entire GCP area, and forest cover types at locations where C. orbiculatus
was found. The exploration resulted in location of 12 patches of C. orbiculatus, ranging from
approximately 1.5 ha to 48 ha (Fig. 3). Tremendous _variation in cover type was encountered, as
were topographic circumstances. Cover types included pine (Pinus spp), and early- and late-
successional forests. |

Elevation, slope, soil pH, soil texture (%clay), oak presence/absence and distance to road
were significant factors influencing presence/absence of C. orbiculatus in GCP. Probability of
occurrence of C. orbiculatus was highest on interfluves with forest canopy not dominated by oak

and possessing mesic, less acidic soil, and at locations furthest from roads. Celastrus orbiculatus
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wasmostiy associated with succeséional forest types, and C. orbiculatus patches with
successional forest types held higher proportion of mature stems. Light availai)ility was not a
Signiﬁcant factor in presence/absence of C. orbiculatus. That is, it was found under all light
conditions without significant difference in its density. Where there was greater light availability
however, its growth was usually more aggressive (é. g., overtopping trees and-occurring in dense
thickets).‘ |

Disturbance was also found to be a majoi factor in the distribution of C. orbiculatus
within GCP. Areas of level-to-gentle slope at higher eievations (interfluves) which were
previous iocations of farming, were coincident with occurrence of C. orbiculatus. .Introduction
of the liaria most likely originates at abandoned home sites (farms) within the park, where in the
20™ century its use for soil conservation and as an ornamental was probably encouiaged‘ It has
since ei(panded into sui’ééible environments within GCP. ‘

Figure 4, illustrates";he hypothesized interrelation among the sign.iﬁcant faciors
inﬂu;;ncing presence and distribution of C. orbiculatus within GCP. Elevation, slope, soil
texture (% clay), and greater distance to road are coincident with land areas used for farming and
settlement mariy decades ago. Therefore, suitability of areas within GCP are both intrinsic and
extrinsic. That is, ab solute qualities of the factbrs influencing occurrence of C. »orbiculatus
derived from bio-geophysical processes (e.g., climate regiine, soil fonngtion processes, |
evapotranspiration rates), while their spatio-temporal context and modification is associated
with disturbance from land use i)rior to and after establishment of GCP. Therefore, land use

history must be considered a major factor contributing to invasion by C. orbiculatus in GCP.
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Celastrus invaded sites within Giant City Park

'

Campground (Patch 4)
Church Road-Smalt (Patch )
Church Road-Big {Patch 11)
Opposite VC (Patch 3)
Landing Strip (Patch 5)
B2 indian Creek (Patch 1)
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Figure 3: Occurrence of C. orbiculatus in Giant City Park, Southern Illinois
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Flat to slight slope % » Higher elevation

Far away from road

Higher clay

Historic land use
(Farm and home sites)

Land purchase during Giant City Park establishment

Successional forest on Oak-hickory forest
flatter interfluves on steep slope
‘ (valley)
e Soil: less acidic, more moisture e Soil: more acidic, less moisture
e More disturbance e Less disturbance
e More incident radiation e Lessincident radiation
e Successional change in forest e Less successional change in forest
composition e Thick intact layer of coarse leaf
litter; allelopathy effect
Positive Negative

—'——-p{ Celastrus orbiculatui}d—

Figure 4: Hypothesized interrelation among the significant environmental variables and C. orbiculatus. Double
arrows show the variables are acting together and single arrow show that the factors are finally contributing towards
positive or negative consequences on invasion by C. orbiculatus.
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Figure 5: Probability Surface Map — GCP: Lighter shade indicates less probability of C. orbiculatus occurrence,
darker shade is greatest probability of occurrence. Points are locations where presence/absence has been verified

through field observation.
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A large portion of GCP is under pressure of invasion by different exotic plant spécies
iﬁcluding C. orbiculatus. Therefore the entire park Was evaluated for risk of invasion by C.
orbiculatus using GIS and the significant factors identified earlier in the study as inéut criteria.
A probability map for the entire park was developed using available raster data and map algebra
techniqueé. Input raster data included elevation, slope, radiation index, and distance to road.
Although pH, slope position, soil texture (% clay), and oak absence were identified as significant
factors in.C. orbiculatus presence, existing raster datasets were unavailable and therefore these.
variables were omitted from the model. The probabilities were visualized a shaded felief inap
(Fig. 5). i’oints where C. orbiculatus presence/absence had b;aen verified in the field were
overlaid on the map. The model achieved overall 85% correct prediction of C. orbiculatus

presence/absence within the preserve.

52  Vouchered Specimens
Specimens were collected at a number of verified locations of C. orbiculatus.
Collectioh was conducted by Mr. Daniel Cox while an intern at IDNR. Information on the
" methods of collection, the number of specimens, preparation of specimens and the herbariums to
which specimens were sent was not available at the time of preparation of this document. Mr.

Robert Lindsay, IDNR District Field Ecologist, should be contacted for further information.
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6.0 . CONCLUSION

This project resulted in location éf 37 patches of C. orbiculatus among 16 locales within
eight Southern Illinois counties (Gallatin, Hardin, Jackson, Johnson, Pope, Saline, Union, and
Williamson), based on a compilation of informal accounts of its occurrence. Two locations from
the corﬁplied list did not have C. orbiculatus. A digital map using GIS and existing raster data
was producéd, providing a visualization of the locations where C. orbiculatus was verified to
exist. The map also provides detailed information as text within "look-up" attribute tables
accessible by placing the mouse pointér over a location on the map and clicking.

An intensive study conducted in Giant City Park (Pande 2005), although not an activity
of this project, provides useful information on the nature of occurrence of C. orbiculatus within a
portion of this project's study area. That is, mesic environments of higher elevation lacking oak,
and with a history of disturbance are most likely to have, or in the future be invaded by, C.
orbiculatus. While this project did not analyze the biogeophysical environments of the locations
where C. orbiculatus was verified, it appears likely that conditions may be very similar to those
discovered by Pande.

While this project has resulted in useful information, it is preliminary at best. It is
highly recommended that robust methods of systematic survey and probability mapping such as
that used by Pande (2005) be employed to produce a comprehensive portrayal of the current and
potential distribution of C. orbiculatus within Southern Illinois if not the entire state. Such an
undertaking will greétly enhance management goals which rely on early intervention.

Approximately 350 man-hours were required to complete this project. A majority of the
field work was completed by Ms. Archana Pande, but assistance from Ms. Kari Foster, Mr.

Daniel Cox, and Ms. Lisa Wait were essential. Their tireless efforts are duly acknowledged.
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APPENDIX: LETTER OF SOLICITATION

Oct 18, 2004

Dr. Carol L. Williams

127 Deloach Hall

Department of Earth Sciences

University of North Carolina — Wilmington
Wilmington, NC 28403

Dear ,

I’m conducting an invasive plant project in southern Illinois under the sponsorship of the Illinois
Department of Natural Resources and the Wildlife Preservation Fund. Also working on this
project is Ms. Archana Pande-Lamachani, a graduate student in the Geography Department at
SIUC. The purpose of the project is to identify locations where Celastrus orbiculatus (Asian
Bittersweet) has invaded in southern Illinois. We’re requesting your help.

Celastrus orbiculatus, originally from Asia, is an aggressive, woody vine. It has become a pest
in southern Illinois, as elsewhere in the eastern U.S. In southern Illinois it has caused damage to
native vegetation, possibly hybridized with our native bittersweet, and altered ecosystem
processes. It’s been identified by IDNR as a plant of major concern. Our project area includes
the following counties: Alexander, Gallatin, Hardin, Jackson, Johnson, Massac, Pope, Pulaski,
Saline, Union and Williamson. We’d like to know of potential sightings of the plant within the
study area.

We request that you, your employees and associates be on the lookout. For your convenience, a
plant identification memo is attached. If you’ve seen this plant, please provides us with the
following information: date of the sighting, and location of the sighting. Please include a street
address, if known, or reference to nearest intersection or landmark. Any additional description
of the area would also be helpful.

Based on your reports, and those of others, we will verify the locations of the sightings using
GPS, then compile the information into an interactive computer-based map. This map will then
be made available to IDNR, academic and other interests.

Thank you for your assistance!
Sincerely,

Carol L. Williams
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