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ABSTRACT

Invasive weedy plants are a widespread problem throughout the United States. Their growth is often widely dispersed, with little scientific ability to predict why they occur in a given location. In addition, historical human activities such as urbanization, agriculture, and forestry have a marked effect
on the distribution and spread of invasives. This project aims to quantify relationships of weed distribution and spread with land use, then use that information directly in educating agriculture stakeholders, natural resources managers, and other interested parties on potential human-induced op-
portunities for invasive species spread. The Invasive Plant Atlas of the Mid-South (IPAMS) Is an integrated research and extension project to develop an invasive plant program for the Mid-South states of Alabama, Arkansas, Louisiana, Mississippi, and Tennessee. Research activities include
conducting systematic regional vegetation surveys to assess the distribution of key invasive plants, developing models for predicting the occurrence of target species based on land use and cover, and evaluating the relative effectiveness of professional versus volunteer surveys. For the research
component of this project, we have surveyed over 470 points throughout the state of Mississippi, providing data on more than 800 plant species, including more than 70 not native to the region. Initial analyses of these data have demonstrated a strong correlation of land use/cover with the pres-
ence of exotic plant species, especially key invaders such as the grass Imperata cylindrica (cogongrass). Outreach and extension activities include developing training programs for volunteers to identify and report invasive species using IPAMS, developing an efficient Early Detection and Rapid
Response (EDRR) system for invasive plants, developing best management information, and developing an online mapping system. To date, we have trained numerous individuals in identification of our target forty species. We are in the process of developing management information for these
species. Our webpage (www.gri.msstate.edu/ipams) is operational, with over 8700 records of 136 species from 29 states, entered and many more observations completed but not entered into the database.

INTRODUCTION

Invasive plants are a global problem battled at the local level, by individual landowners and consumers.
The problem is dispersed across the landscape, and largely borne by individual landowners or resource
agencies. Government agencies have neither the resources nor personnel to survey the entire landscape
and manage all infestations of these problematic species, and the number of species is too large for a
simple public awareness campaign.

Our project is aimed at quantifying relationships of weed distribution and spread with land use, and then
using that information directly in educating agriculture stakeholders, natural resources managers, in-
formed citizen groups, and other interested parties on potential anthropogenically induced opportunities
for invasive species spread.

The long-term goal of the proposed work is the development of a regional invasive species database,
similar to that developed for the Invasive Plant Atlas of New England (IPANE). The resulting internet por-
tal, named the Invasive Plant Atlas of the Mid-South (IPAMS t+www.gri.msstate.edu/ipams) provides infor-
mation on the biology, ecology, distribution, and best management practices for forty of the most economi-
cally and ecologically significant invasive weeds in the mid-south.

A supporting effort of the IPAMS project is training of lay volunteers to identify species in our list of forty In-
vasive weeds of the Mid-South, and to provide them the resources to report results of their surveys via a
centralized web-based database. This will provide location data to federal and state natural resource
agencies for rapid action, as well as generating data to develop predictive models to further refine
searches, surveys, and rapid response efforts to control invasive weeds in the Mid-South.

RESEARCH

We have conducted systematic regional vegetation surveys to assess the distribution of key invasive
plants species, and quantified recent changes in land use and land cover at each survey point based on
existing geospatial databases, including the USGS GAP layer. Random survey points were generated by
GIS on accessible lands in the state of Mississippi. At each point, species presence and cover was col-
lected along with disturbance type, proximity to roads, catastrophic deforestation, forest community type,
and soll parameters. Targeted surveys for Imperata cylindrica (cogongrass) were focused on managed
forests in south Mississippi. Other species (e.g., Baccharis halimifolia, Arundo donax) have been sur-
veyed more opportunistically.

Using these data, we have developed probabilistic models for predicting the occurrence of target species.
For instance, the relationship for cogongrass indicated a relationship to proximity to a road, localized dis-
turbance, and percent sand in the soil. Statistically, no relationship was found that landscape scale plant
community composition nor damage associated with Hurricane Katrina (Aug. 2005) had an affect on the
distribution of Imperata cylindrica. Strong support was found that disturbance will facilitate invasion by this
species regardless of forest community type.

Future work will include comparing the professional stratified-random data collected in research to the vol-
unteer-generated survey data as the basis for predictive plant distribution models.
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Table 1. Species selected for extension and outreach training and
webpage tracking.
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Alarge number of invasive aguatic and terrestrial plant species have became
introduced inta the Linited States. While several agencies have developed databases
far tracking the locations and status ofthese invaders, these agencies do not have the resources to thoroughly track the
presence and locations of these species in the states, relyving instead on voluntary reporting of locations.

An important companent to a state and regional coordination of management efforts will be an accessible and up-to-date
database of invasive species locations and actions to manage them, operated and managed at the regional level. GRI is
actively mapping the locations of invasive agquatic and terrestrial plant species in the Midsouth, and entering therm into our
web-tbased database for invasive plant species.

This database will he developed in collahoration with national LISGS and other agency databases and structures, and the

Invasive Plant Atlas of Mew Endgland (IPARE), with mechanisms and procedures in place to ensure data transmission haoth
Upweard (hationallyd and dowmaard to the local level for rapid assessment and response.
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Screenshot of the IPAMS web portal home page.

Volunteers receiving IPAMS training at a workshop in Biloxi, MS on
December 4, 20009.

EXTENSION AND OUTREACH

We have developed a training manual and a field identification guide, and have trained 70 volunteers in
2009 using these materials. We plan on holding ten workshops in 2010 to train volunteers in each of the
five Mid-South states.

In addition, we have trained three hundred volunteers to identify the forty species listed in our training
guide through Master Gardener and Extension Service training workshops (Table 1).

We are also developing collaborative training opportunities through the Mississippi Cooperative Weed
Management Area partnership, which includes federal and state agencies with the mission of managing
Invasive plants.

IPAMS WEB PORTAL

We have developed a web-based database (www.gri.msstate.edu/ipams) for location data entry, similar to
that designed by IPANE. Our basic data requirements follow the NAWMA standards (NAWMA 2002) to
ensure broad compatibility of the database. The combination of an ArcIMS server to map data provides
Immediate quality assurance checks on the data entered, and provides up-to-the minute information on
the distribution of target invasive plants. The database is being used to generate improved predicted dis-
tributions of the forty selected species. Maps of those predictions will be available as layers to advise vol-
unteers and professionals in their surveys, to target rapid response efforts. Predicted distributions will be
based on models developed as part of our research activities, thus integrating research into the extension
and outreach effort.

Our database will be available for data entry to anyone willing to register as a user, providing contact in-
formation to clarify observations and track by whom data has been entered. Our data will be freely avail-
able to others interested in distribution data. We will develop generators in which users can select spe-
cies of concern and download data in a specified format. Also, we will develop data exchange relation-
ships with the USDA PLANTS database and the appropriate NBIl ISIN and SAIN nodes. Lastly, we will
contact the appropriate CAPS coordinator in each state if federal or regulated noxious weeds are found,
so that the information can be entered into NAPIS.

Our database currently holds 8786 records for 136 species from 29 US states, with a backlog of several
thousand records to be entered.
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