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The whitefly that caused over $500 million in damage 
to US. agricultural production in 1991 initially was re- 
ferred to as a strain of sweetpotato whitefly. New stud- 
ies provide evidence that this whitefly is a distinct 
species, now referred to as silverleaf whitefly. The re- 
search leading to this finding and the recognition of 
this new species are critical to California agriculture 
and directly impact the search for management strate- 
gies against silverleaf whitefly. 

Producers of many food and fiber crops grown throughout the 
southern United States faced a common enemy in 1991 in the 
form of high densities of an introduced whitefly. The impact on 
such a wide diversity of crop plants (including alfalfa, broccoli, 
cabbage, cantaloupe, cauliflower, cotton, cucumber, tomato, 
squash, peanut, pepper, potato and watermelon) over such a 
large geographical area (Arizona, California, Florida, Georgia, 
Louisiana, New Mexico, and Texas) by one arthropod pest spe- 
cies in a single year was unprecedented. Agricultural losses in 
1991 have been estimated at over a half billion dollars. In addi- 
tion, close to 10,000 jobs, comprised mainly of migrant harvesting 
crews whose livelihood depends on seasonal agricultural produc- 
tion, were lost. Consumers in certain areas of the U.S. experienced 
shortages and price increases of fall and winter produce. 

Based on morphological similarity to the sweetpotato white- 
fly, Bemisiu tubuci (Gennadius), the severely damaging whitefly 
became known as the '73 strain" of that species. The sweetpotato 
whitefly "A strain" has been present in the U.S. for many years 
without causing losses of the magnitude experienced in 1991. 
This fact, combined with other differences between the strains 
(California Agriculture, November-December 1991), has caused sci- 
entists to question whether the two whiteflies are strains of the 
same species or different species. 

We conducted a number of experiments to determine how 
closely related the two whitefly strains were (Perring et al. 1993. 
Science 259: 74-77). Crossing experiments and mating behavior 
studies were performed to determine if the two strains were re- 
productively isolated. We also conducted genomic studies to 
evaluate the degree of phenotypic and genotypic similarity of the 
two whiteflies. In the crossing experiments, no female offspring 
were produced whenever A strain was 
crossed with B strain in any combination 
of parental sexes. Both male and female 
offspring were produced when males 
and females from like strains were 
crossed. Whiteflies exhibit haplo-dip- 
loidy, that is, males are produced from 
unfertilized eggs and females are pro- 
duced from fertilized eggs. Conse- 
quently, this experiment indicated that, 
for inter-strain crosses, either no fertiliza- 
tion of eggs occurred or all female prog- 
eny died before maturing to the adult 
stage. 
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Upon discovering the lack 
of female offspring in crosses 
of strain A and strain B white- 
flies, studies of whitefly mat- 
ing behavior were initiated to 
determine the mechanisms of 
this apparent mating incom- 
patibility. Male and female 
whiteflies of the same strain 
completed courtship behav- 
ior and copulated. Although 
whiteflies from different 
strains exhibited courtship 
behavior, none of the pairs 
copulated. Therefore transfer 
of gametes between strain A 

strain was Silverleaf whiteflies in copulation. inhibited at the behavioral 
level. 

Our genomic studies utilized two techniques: isoelectric focus- 
ing to evaluate differences in enzyme structure (see sidebar) and 
DNA differentiation studies using polymerase chain reaction am- 
plification (PCR). Results from both of these studies indicated 
specific, fixed genomic differences between the whitefly types. 
These results support the biological data that indicated that these 
morphologically similar whiteflies represent different species. 

Discussion 
The results of the crossing, behavioral, and genomic studies 

provide evidence that the two whiteflies are distinct species; these 
results are consistent with previously recognized biological dif- 
ferences between the A and B strains. Because the newly recog- 
nized species causes a disease in squash known as squash 
silverleaf (California Agriculture, November-December 1991), we 
have recommended that it be referred to as silverleaf whitefly. 
Other common names for the silverleaf whitefly that have been 
used previously include the Florida colony, Florida strain, poin- 
settia strain, poinsettia whitefly, B type, and B strain. 

Our research findings are pertinent, not only in the develop- 
ment of pest management strategies for the silverleaf whitefly, 
but in the broader context of national and global agriculture. 
On a global level, there is a need for a worldwide systematic revi- 

sion of the genus Bemisia. Our studies uti- 
lize several techniques that may be useful 
in this revision. Because these detection 
methods currently rely on genetic differ- 
entiation, researchers should consider the 
maintenance of reference specimens in 
cryogenic conditions which will permit fu- 
ture enzymatic and genotypic character- 
ization of species. Such techniques can 
complement, and in some cases may sur- 
pass, our ability to distinguish closely re- 
lated species based on morphology. 

Results of our work have bearing on 
the evaluation of insects when being con- 
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sidered for quarantine. Often insects that are known to exist in a 
region are not quarantined; this evaluation is made based upon 
morphological characteristics. Since we have documented that 
two morphologically similar insects are separate species, we sug- 
gest that the inclusion of additional discriminating techniques 
such as IEF and PCR, when available, be utilized. Additional spe 
cies of Bemisia undoubtedly exist in the world, and like the 
sweetpotato and silverleaf whiteflies, these may be morphologi- 
cally similar to species already known. Continued vigdance may 
prevent or retard the future movement of such pests into cur- 
rently noninfested regions. 

In the development of local, state, or regonal management 
programs for the silverleaf whitefly, the distinction between the 
sweetpotato whitefly and the silverleaf whitefly is a crucial issue. 
At the center of these programs is the relevance of previously 
published work on the sweetpotato whitefly. Research on many 
aspects of the biology of the sweetpotato whitefly has been con- 
ducted throughout the world for over 100 years. These earlier 
studies are potentially of less sigruficance in relation to the cur- 
rent problem because the pest whitefly is not the sweetpotato 
whitefly. Of particular concern is the host range of the new pest, 
its ability to transmit viruses known to be vectored by 
sweetpotato whitefly, and the applicability of previous research 
on management methods, including sampling plans, crop rota- 
tion and other cultural practices, biological control, and chemical 
pest management. An example of this is the ever-increasing host 
list of B. tabaci (reported to be as high as 600 species) which likely 

is the accumulation of host records for species other than the 
sweetpotato whitefly. 

for effective, long-term management strategies. For example, a 
traditional search for effective biological control agents would 
commence in the native home of the pest. For sweetpotato white- 
fly, the origin has been suggested as Middle Eastern, African, or 
the Orient. Although we do not know the place of origin of the 
silverleaf whitefly, data suggesting that it is from the same region 
as the sweetpotato whitefly are lacking. In a similar vein, the 
search for host plant resistance traits may be most effective where 
the silverleaf whitefly is native. 

As noted above, the place of origin of the silverleaf whitefly 
currently is unknown, and its world distribution needs to be de- 
termined. With the recognition of a new species (and possibly a 
species complex) in the genus Bemisia, researchers should be less 
willing to assume that the whitefly in their region is B. tabaci. Un- 
til morphological features which can be used as distinguishing 
characters are found, methods such as the IEF and PCR amplified 
DNA may be required for species determination. 

Proper systematic identification of whiteflies is the foundation 
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