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IS THE GLASSY-WINGED SHARPSHOOTER PARASITOID GONATOCERUS MORRILLI  ONE SPECIES 
OR A COMPLEX OF CLOSELY RELATED SIBLING SPECIES? 
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INTRODUCTION 
This is a new proposal that was officially funded in July 2004.  This project objective is to determine the status of different 
Gonatocerus morrilli populations.  We intend to use three approaches to determine the species identity of different G. 
morrilli populations:  (1) Reassessment of key morphological features using scanning electron microscopy to determine if 
subtle morphological differences exist between G. morrilli populations which could possibly indicate species differences 
(Triapitsyn to conduct this work).  (2) Conduct mating compatibility studies to determine if different populations of G. 
morrilli are reproductively isolated, or if mating occurs, whether offspring are viable thereby defining species groups on the 
basis of successful interbreeding (Hoddle).  (3) To determine if molecular differences exist between G. morrilli populations 
collected from different regions by comparing mitochondrial and ribosomal DNA sequences.  Molecular dissimilarities of 
key regions could potentially indicate the existence of different species (Stouthamer).  Results from these three areas 
(morphology, behavior, and molecular) of investigation will be evaluated together to determine whether G. morrilli as it is 
currently viewed is a valid species or whether it is an aggregate of morphologically similar cryptic species. 
 
A classical biological control program is currently underway for glassy-winged sharpshooter (GWSS), which is an exotic 
pest in California.  The native range of GWSS is the southeastern United States and northeastern Mexico (Triapitsyn & 
Phillips, 2000).  GWSS is thought to have invaded California around 1990 as egg masses that were accidentally imported on 
ornamental plants from Florida.  Species of GWSS egg parasitoids not present in California are currently being prospected 
for in the native range of GWSS.  Promising candidate natural enemy species that attack eggs are being imported and 
released in California for GWSS control (Triapitsyn et al., 1998; Triapitsyn & Hoddle, 2001).  Interestingly, one species of 
egg parasitoid associated naturally with GWSS in California, Gonatocerus morrilli (Howard) (Hymenoptera: Mymaridae), is 
also widely distributed in the home range of GWSS, but at the time of its initial discovery in California, G. morrilli had not 
been intentionally released here and was thought to be native to California.  A potential host for G. morrilli in California 
prior to the arrival of GWSS could have been the native Homalodisca liturata (Ball) which has had unidentified Gonatocerus 
spp. reared from its egg masses collected in the San Diego area (Powers, 1973).  The presence of G. morrilli in Riverside in 
1980-1984 has been documented (Huber 1988).  Gonatocerus morrilli is now the second most important natural enemy of 
GWSS egg masses in California (Al-Wahaibi, 2004). 
 
The success and failure of a number of biological control projects against insect pests and weeds has hinged on the correct 
taxonomic identification of the target and its natural enemies (Gordh and Beardsley, 1999). Incorrect understanding of the 
taxonomy and subsequent interrelationships between the target and its natural enemy guild are serious impediments to an 
efficacious biological control program.  For example, Trichogramma minutum and T. platneri are important commercially 
available biological control agents that are morphologically indistinguishable but reproductively incompatible (Nagarkatti, 
1975).  Experimental work and subsequent modeling with these two species of Trichogramma has indicated that because pre-
mating isolation mechanisms are absent (e.g., pre-mating courtship behaviors that prevent coupling of males and females 
from different species) severe negative effects on biological control can occur.  Negative effects manifest themselves because 
females that mate with males from different species fail to produce female offspring. This occurs because Trichogramma like 
Gonatocerus are haploid-diploid parasitic Hymenoptera.  In this haplo-diploid system, fertilized eggs produce female 
offspring and unfertilized eggs produce male offspring. In situations where incompatible interspecies matings are occurring 
both species fail to produce females and the potential population growth of both parasitoid species is reduced to levels below 
the growth rate expected for either species in the absence of the other (Stouthamer et al., 2000).  
 
If different populations of morphologically similar G. morrilli from Florida, Louisiana, Texas, and Mexico are indeed valid 
species that lack pre-mating isolation mechanisms, then the current biological control program against GWSS in California 
that is attempting to establish these new agents may reduce the current level of control achieved by the precinctive 
populations of G. morrilli in California.  This could occur because of male-biased offspring production resulting from 
incompatible matings across species.  The rationale for introducing new strains or races of G. morrilli into California is based 
on the idea that different biotypes of this parasitoid may exist and fill niches not currently occupied by the strain of G. 
morrilli already present in California. 
 
In this grant we propose to determine if geographically distinct populations of G. morrilli are part of one continuous 
interbreeding population or if populations of G. morrilli are separate species that can’t be easily separated on the basis of 
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currently employed morphological characters.  To do this we intend to combine three separate approaches to determine the 
species identity of different G. morrilli populations:  First, we’ll reassess key morphological features used to characterize G. 
morrilli with scanning electron microscopy to determine if subtle morphological differences exist between G. morrilli 
populations which could possibly indicate species differences.  Such differences - should they exist - may not be easily 
observed with light microscopy.  Second, we’ll conduct mating compatibility studies to determine if different populations of 
G. morrilli are reproductively isolated, or if mating occurs, whether offspring are viable thereby defining species groups on 
the basis of successful interbreeding.  Third, we’ll determine if molecular differences exist between different G. morrilli 
populations by comparing mitochondrial and ribosomal DNA sequences.  Molecular dissimilarities of key regions could 
potentially indicate the existence of different species, and at the same time allow their identification.  Results from these three 
areas (morphology, behavior, and molecular avenues) of investigation will be evaluated together to determine whether G. 
morrilli as it is currently viewed is a valid species or whether it is an aggregate of morphologically indistinguishable cryptic 
species. 
 
RESULTS 
This project has not commenced.  The reason for this is that the recruitment of the post-doc has taken some time.  We expect 
the post-doc to be on-line in early December 2004.  We will be formally requesting a no-cost extension for this project.  
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