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biological control of weeds with plant pathogens
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In North America, introduced invasive weeds are having catastrophic effects on agricultural and natu-
ral, wild ecosystems. Many of these weeds have been introduced from Eurasia, and the only economi-
cally feasible means for controlling them is through classical biological control. This situation is the 
same in Europe with invasive weeds introduced from North America. Development of pathogens for 
classical biological control involves collection of pathogens in the native habitat of the target weed, 
testing the pathogens in quarantine in the country of prospective release or in fields in the country(ies) 
of origin, and release in the non-native environment. However, discovery of new pathogens has mostly 
been the purview of the explorer from the country with the weed problem. A more efficient approach 
would be for explorers from the country of origin to discover pathogens on native species and send 
them to the country(ies) where the weed is a problem. Given established collaboration, this would 
work reciprocally with pathogens being discovered in North America and Eurasia, tested in the native 
range, and sent to the collaborator(s) for rapid advancement of pathogens toward release. However, 
there are some basic requirements for this to work. Mutual advantages, requirements, and an example 
are presented.
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The 1999 cage releases and 2001 research releases of a central Asian form of the saltcedar leaf beetle, 
Diorhabda ‘elongata’ (Chrysomelidae) has led to successful establishment of the agent in some loca-
tions, substantial target mortality at four release sites, and numerous ‘desired’ responses by ecosystem 
and community elements. However, the majority of releases have resulted in limited establishment or 
failure. Three ecological factors appear to account for these failures: (1) this beetle from 44°N latitude 
enters reproductive diapause in response to daylength too early in the season for populations to estab-
lish at latitudes lower than ca. 38°; (2) invertebrate predation can inhibit population establishment, 
particularly where developmental responses are not ideal; and (3) the target species in some regions is 
a poor quality host for the approved agents. Other ecotypes from the D. elongata species complex from 
different latitudes and bioregions may provide phenotypic traits that allow successful establishment at 
different latitudes and against different target plant genotypes. Five ecotypes are currently being cage-
tested across three latitudinal gradients in North America to determine which develops, reproduces, 
and over-winters most successfully in regions where saltcedar biocontrol is desired.
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