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E11 An Assessment of the Volatile Organic Compounds (VOCs) of an Agricultural 
Biothreat Agent, Raffaelea lauricola, and Training Aids for Canine Detection

Alison Simon*, 555 NE 15th Street, #407, Miami, FL 33132; Julian L. Mendel, MSc, 10005 SW 141 Court, Miami, FL 33186; Kenneth 
G. Furton, PhD, Florida International University, International Forensic Research Institute, University Park, Miami, FL 33199; and 
DeEtta Mills, PhD, Florida International University, OE 167, Biological Sciences, 11200 SW 8th Street, Miami, FL 33199

$IWHU� DWWHQGLQJ� WKLV� SUHVHQWDWLRQ�� DWWHQGHHV�ZLOO� OHDUQ� DERXW� DQ� DJULFXOWXUDO� ELRWKUHDW� DJHQW� NQRZQ� DV� WKH� ODXUHO�ZLOW� SDWKRJHQ���
$WWHQGHHV�ZLOO� JDLQ� DQ�XQGHUVWDQGLQJ�RI�KRZ� UHVHDUFK� LV� FRPEDWWLQJ� WKH� VSUHDG�RI� WKLV�ELRWKUHDW�E\�DQDO\]LQJ� WKH�9RODWLOH�2UJDQLF�
&RPSRXQGV��92&V��SUHVHQW�LQ�WKH�KHDGVSDFH�DERYH�WKH�IXQJXV�LQ�RUGHU�WR�FUHDWH�D�PLPLF�WUDLQLQJ�DLG�WR�EH�XVHG�LQ�FDQLQH�GHWHFWLRQ�

This presentation will impact the forensic science community by presenting a novel method of preventing the spread of a biothreat 

WKURXJK�FDQLQH�GHWHFWLRQ���,W�ZLOO�DOVR�VWUHQJWKHQ�WKH�YDOLGLW\�RI�FDQLQH�GHWHFWLRQ�DV�LW�LV�FXUUHQWO\�XVHG�LQ�WKH�¿HOGV�RI�IRUHQVLFV�DQG�
agriculture by showing the canines’ ability to detect biothreats and distinguish diseased trees from uninfected ones.

Invasive biological agents pose a huge threat to the agriculture, environment, and economy of the United States.  These biothreats can 

enter the United States through ports-of-entry accidently, as is the case of the invasive and phytopathogenic fungus Raffaelea lauricola.  

7KH�FXUUHQW�UHVHDUFK�LGHQWL¿HG�WKH�92&V�RI�WKH�ODXUHO�ZLOW�SDWKRJHQ�LQ�RUGHU�WR�FUHDWH�D�PLPLF�WUDLQLQJ�DLG���8VLQJ�WKLV�DLG��FDQLQHV�FDQ�
be trained to detect infected trees before physical symptoms develop so that infected trees can be removed from groves and healthy trees 

protected.  The vector of the Raffaelea lauricola fungus is the invasive redbay ambrosia beetle (Xyleborus glabratus), which entered 

the United States from Southeast Asia on infected wood.  The symbiosis between the beetle and the fungus is a relationship where the 

EHHWOH�FDUULHV�WKH�IXQJXV�WR�D�WUHH��ERUHV�LQWR�WKH�KRVW�WUHH��DQG�IDUPV�WKH�IXQJXV�IRU�IRRG���7KH�IXQJXV�FRORQL]HV�WKH�[\OHP�RI�WKH�WUHH��
which then causes the tree to systematically shut down its transpiration mechanism in order to stem the spread of the infection.  This 

OHDGV�WR�WKH�WUHH¶V�GHDWK�ZLWKLQ�IRXU�WR�VL[�ZHHNV���6\PSWRPV�LQFOXGH�ZLOWLQJ�RI�WKH�OHDYHV�DQG�GLVFRORUDWLRQ�LQ�WKH�EDUN���/DXUHO�ZLOW�LV�
advancing through the Lauraceae forests in the southeastern United States, and now is found in commercial avocado groves in Florida.  

Because of the rate of advancement of the disease, a method of detection before the development of physical symptoms must be 

GHYHORSHG���&DQLQHV�DUH�RIWHQ�XVHG�LQ�ODZ�HQIRUFHPHQW�DQG�LQ�SRUWV�RI�HQWU\�WR�SUHYHQW�WKH�HQWU\�RI�VXEVWDQFHV�VXFK�NQRZQ�ELRWKUHDWV�RU�
EDQQHG�DJULFXOWXUDO�LWHPV��KRZHYHU��QRYHO�ELRWKUHDWV�VXFK�DV�Raffaelea lauricola have not been stopped at the port-of-entry and are now 

VSUHDGLQJ�WKURXJK�WKH�IRUHVWV�DQG�DJULFXOWXUDO�HQYLURQPHQWV���7KH�FXUUHQW�VWXG\�IRFXVHV�RQ�LGHQWLI\LQJ�WKH�92&V�DERYH�WKH�ODXUHO�ZLOW�
SDWKRJHQ�LQ�LQIHFWHG�WUHHV�WKURXJK�6ROLG�3KDVH�0LFURH[WUDFWLRQ�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��630(�*&�06����7KH�JRDO�LV�
to create a biological mimic with which to train canines to locate the pathogen in avocado groves so the diseased trees can be removed 

DQG�KHDOWK\�WUHHV�SUHVHUYHG���%LSRODU�630(�¿EHUV�ZHUH�XVHG�WR�VDPSOH�FRPSRXQGV�LQ�WKH�KHDGVSDFH�DERYH�VDPSOHV�RI�LQIHFWHG�ZRRG�
DQG�XQLQIHFWHG�ZRRG���7KH�FRPSRXQGV�ZHUH�WKHQ�GHVRUEHG�DQG�VHSDUDWHG�WKURXJK�*&�06���5HVXOWV�VKRZ�WKDW�DYRFDGR�WUHHV�LQIHFWHG�
ZLWK�WKH�ODXUHO�ZLOW�SURGXFH�GLIIHUHQW�92&V�WKDQ�WUHHV�WKDW�DUH�XQLQIHFWHG�E\�WKH�SDWKRJHQ���%DVHG�RQ�WKHVH�GLIIHUHQFHV��D�WUDLQLQJ�DLG�ZLOO�
EH�FUHDWHG�DQG�VXEVHTXHQWO\�YHUL¿HG�WKURXJK�FDQLQH�WULDOV���7KLV�PLPLF�WUDLQLQJ�DLG�FDQ�WKHQ�EH�XVHG�WR�FRPEDW�WKH�ELRWKUHDW�FDXVHG�E\�
Raffaelea lauricola�DQG�WKH�VNLOOV�DQG�SUDFWLFHV�GHYHORSHG�DSSOLHG�WR�WKH�ZLGHU�HIIRUW�RI�SURWHFWLQJ�WKH�QDWLRQ¶V�IRRG�VXSSO\�IURP�IRUHLJQ�
invasive pests and other biothreats.
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