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Method

Laurel wilt is a new invasive disease in Florida. It is a vascular wilt disease caused by a fungal symbiont, Raffaelea lauricola. This fungus hosts
on Redbay ambrosia beetles, Xyleborus glabratu Eichhoff. The first confirmation of laurel wilt in Florida is in Miami-Dade County.
Laurel wilt kills Laureaceae plant family, including red bay and avocado.
Redbay is a native plant in FL which is suitable for timber. Avocado
(Persea Americana ) is planted as a commercial production in Florida. In
2007/08, 27,500 tons of fruit of avocado worth $12 million were harvested in Florida. The first avocado trees were killed by laurel wilt in
2006 in Duval County, FL.

The dispersal of laurel wilt
1 The reported laurel wilt and number of reports since 2011 were mapped. They show the seriousness in different counties.
2 Different transportation maps in Florida were made to compare with the locations of reported laurel wilt.
3 The map of railroads was closest to the distribution of laurel wilt. Then the distances from each location of reported laurel wilt
to the nearest rail were calculated in ArcGIS and analyzed in Excel.
4 The avocado farms were mapped in Florida state. They were used to analyze the vulnerability considering the dispersal of laurel wilts by rails.

Reported Laurel wilt

Railroads and Avocado Farms in Florida

The Redbay ambrosia beetle is the only species which is
identified as the vector of laurel wilt. So preventing the
spread of Redbay ambrosia beetles is the way to stop laurel
wilt. One of the assumptions is that this beetle spread through the infested material logs.
This project provides the evidence to support the assumption of the dispersal way of laurel wilt. The vulnerability index of counties in Florida is also defined based on biotic and abiotic factors which limit Redbay ambrosia beetles.

Result
Dispersal of laurel wilt
The map shows that the locations of reported laurel wilt are close to
rail distribution. The calculated distances showed in graph, most of
the locations are less than 2km away from railroad.
The only evidence of the long range dispersal by laurel wilt affected
log is recorded as an infected Redbay log from Jacksonville to Daytona Beach, Florida. This evidence is showed in the map of Reported
laurel wilt. There are two rail lines intersecting both county Duval
and Volusia.
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Those results support that the long range dispersal of laurel wilt is
relevant to the railroads. It is possible that laurel wilts disperse by
the infected timer wood through rails. In the map of Railroads and
Avocado Farms in Florida, all of farms are intersected by main railroads, which means all of them are under the threat of laurel wilts.
Miami Dade County is one of the main avocado farms which has already been seriously damaged by laurel wilts.

Laurel wilt Distribution by Vegetation in FL

The vulnerability of avocado farms
1 The reported laurel wilts were mapped as their dispersal in vegetation types. The vegetation types were reclassified as 1 (no laurel wilt
located) and 0 (reported laurel wilt located).
2 The reported laurel wilts were mapped as their dispersal in different
elevation levels. The elevation levels were reclassified as 1-6 (from low
to high).
3 The reported laurel wilts were mapped in counties with the average
temperature during the months from December to February.
4 The map of laurel wilt distribution by temperature was reclassified in
to 1-8 (from low to high).
5 The vulnerability index of counties was calculated based on previously mentioned maps:

Laurel wilt Vulnerability Index in Florida

Vulnerability index = Temperature-Vegetation-Elevation
6 The avocado farms were mapped in Florida state. They were used to
analyze the vulnerability of these farms considering the vulnerability
index.

Laurel wilt Distribution by Elevation in FL

Laurel wilt Distribution by Temperature in FL
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The vulnerability index
In the map of Laurel wilt Distribution by Vegetation in FL, the reported
laurel wilts are mainly located in hardwood forest, forest of pine, oak
and cabbage palms. Few of them are dispersed in grass marshes and
coastal marshes. The result showed the preference of laurel wilt in
vegetation types, which are mainly dry forests of trees.
In the map of Laurel wilt Distribution by Elevation in FL, the result
shows laurel wilts in Florida prefer plain than high elevation. Most of
laurel wilts located at places in low elevation (lower than 50m above
sea level).
The map of Laurel wilt Distribution by Temperature in FL showed the
reported laurel wilts are mainly located at warm areas. Few of them
located in areas which has average temperature lower than 10 C during the winter (DEC-FEB).
In the map of Laurel wilt Vulnerability Index in Florida, the vulnerability index is defined based on the ecology traits of laurel wilts, including
vegetation type, elevation and temperature. It is classified into eight
levels. The Miami-Dade County, Monroe County and Lee County are
most venerable counties to laurel wilts. Hernando County is at level 2
of vulnerability. Alachua County is at level 1 of vulnerability. Brevard
County is at level of -1, which means that Brevard County is safer than
other avocado farms considering the ecological factors.

Conclusion
Considering the spread way of laurel wilt, all the avocado farms in Florida
are under the threat of laurel wilt. To date, there is no efficient way to
prevent or kill laurel wilt. This project support the assumption that the
disease spread by infected logs. Recent restrictions that were placed on
the movement of firewood in Florida may reduce the spread of laurel
wilt.

Sources

It is known that temperature is one of the abiotic factors that limit the
Redbay ambrosia beetle (the host of laurel wilt) activities. The beetles’
eggs and pupae developmental threshold temperatures are 13.8 C and
11.1 C respectively. In this study, I also used vegetation type and elevation level to measure the vulnerability index. Vegetation type informed
the different ecology system. I also considered the elevation levels because the elevation varies between 0-105 meters in Florida; the south
part and coastal plain around Florida are virtually flat. Those different geological features provide distinct abiotic environments. It is showed that
the environments in three farms of south part of Florida are more suitable for Redbay ambrosia beetles.
This project estimated the vulnerability of avocado farms in Florida, including the dispersal of laurel wilts, biotic and abiotic environment for
Redbay ambrosia beetle (the host of laurel wilt). I hope this project
would help to control the damage caused by laurel wilt. However, a more
precise management still need more data.
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