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Introduction

Tallow tree (Triadica sebifera) as a major nonnative species invades and threatens Texas’ forest lands by 
competing native species and altering ecosystem components. The presence and percent cover class data of 
Tallow tree and related ecological and socioeconomic driving factors including stand and site conditions, as 
well as natural and anthropogenic disturbances were collected from the US Forest Service Forest Inventory 
Analysis (FIA) database. The objective of this study is to evaluate the impact of these driving factors on the 
spread/infestation of Tallow tree in the forest lands in eastern Texas. 

Data and Methods

From the FIA database we first selected the plots that were measured twice between 2001 (cycle 7) and 2007 
(cycle 8) in Texas (eastern region) forest lands. We then deleted the plots that were infested during cycle 7 and 
finally we had 1,992 plots left for this study. Out of the 1,992 plots, 66 plots were found to be recently infested by 
Tallow tee between the two inventory cycles (Figure 1).  Potential driving factors including the distance from the 
nearest airport, urban area, highway, and river/stream to FIA plots were generated using GIS, and human and 
natural disturbance events (e.g., silvicultural treatments, flooding, windstorm, fire, insect, disease) occurred 
between the two cycles were extracted from the FIA database. We used the Chi-square statistic to test the 
significance of individual driving factors and the logistic regression model to evaluate the impact of all driving 
factors in combination on the infestation rate of Tallow tree. 
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Figure 1.  Location of remeasured FIA plots between 2001 and 2007 (A: all plots; B: newly infested plots).

variables DF Estimate Standard Error Wald 
Chi-square 

P-valve 

intercept 1 -1.3568 0.3742 13.1477 0.0003 
silviculture 1 0.5333 0.1348 15.6494 <0.0001 
Distance to 
big-sized city 

1 -1.6125 0.2729 34.9164 <0.0001 

Distance to 
small town 

1 -10.8577 3.0706 12.5037 0.0004 

Distance to 
airport 

1 4.2232 1.6555 6.5078 0.0107 

AIC         517.635        SC         545.62          -2logL          507.635 

 

Table1.  The result of Tallow tree occurrence on Texas forest land from 2001 to 2007 based on 
logistic model by the special method

Figure2.  Proportions of newly infested plots by major determinants (A: Distance to the nearest airport; B: Distance to the 
nearest bug-sized city; C: Distance to the nearest small town; D: Silviculture)
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Results and Discussion

In eastern Texas, about 3.3 percent (66 out of 1,992) of FIA plots were infested by Tallow tree between the two 
inventory cycles.  Most infested plots was distributed in the southeastern part which borders Louisiana and the 
Gulf of Mexican, showing an aggregated pattern (Figure 1B).

It showed that silvicultural activities (clearing, slash burning and chopping, etc.) were significantly correlated to 
tallow tree introduction. Plots treated with clearing, slash burning, chopping and other silvicultural practices had 
twice higher chance to be infested than untreated plots (Figure 2D). Negative correlations were observed 
between tallow tree presence and the distance to big-sized cities (population >100,000) as well as small towns 
(population < 10,000) (Figure 2B and 2C). Plots near urban areas had higher chance to be infested by Tallow 
tree. Tallow tree presence was also significantly related to the distance to airport, but  took a positive 
association with more infested plots found in areas that is far away from airports. No evident relationship was 
found between tallow tree occurrence and the distance to rivers, highway and middle-sized city. Other natural 
disturbances (e.g., typhoon, flooding, insect, disease, animal damage and fire ) didn’t significantly affect the 
occurrence of Tallow tree. The variables selected by the logistic regression model indicated that human related 
disturbances are the major driving factors of  the infestation of Tallow tree in Texas’ forest lands (Table 1).
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X2 =12.2,  p=0.006557 X2=37.8,  p=0.0000

X2=14.7, p=0.002065
X2=8.9,  p=0.002813
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