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(Fig. 5). The sequence difference detected between eastern and Egyptian weevils in this 
amplicon did not result in a potentially diagnostic restriction site. 
 

 
 

Figure 5. CB/N1 amplicon digested with RsaI. Lanes 1 and 2 are Egyptian weevils from 
Arizona, lanes 3 and 4 eastern weevils from Maryland, lane 5 is uncut, lanes 6 and 15 are 
molecular-size standards, lanes 7–10 are weevils from Lincoln, lanes 11–14 are weevils 
from Scottsbluff, lanes 16 and 17 are western weevils from Utah. Eastern and Egyptian 
weevils have 2 sites yielding 3 fragments (143, 123, 83 bp), western weevils have 1 site 
yielding two fragments (206, 143 bp). 

 
The LR/N1 amplicon (306 bp) similarly had 2 RsaI sites in the eastern haplotype, giving 

3 fragments (174, 72, 60 bp) but 1 site in western resulting in 2 fragments (246, 60 bp) (Fig. 6). 
No exceptions were found in the digestion pattern of any of the amplicons. In all cases, 

eastern and Egyptian weevils gave identical results but differed from western weevils. 
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Figure 6. N1/LR amplicon digested with RsaI using same weevils shown in Figure 5. East-
ern and Egyptian weevils have 2 sites yielding three fragments (175, 72, 60 bp), western 
weevils have a single site yielding 2 fragments (246, 60 bp). 

 
LR/N1 (Fig. 4) and CB/N1 (Fig. 5) amplicons from 150 weevils collected in Nebraska 

were digested with RsaI. All 150 weevils were consistent for both diagnostic RsaI restriction 
sites. Thirty-eight weevils (19 of each haplotype) from fields in which both eastern and 
western haplotypes were present sympatrically (as determined with restriction digests of 
the Nl/LR and CB/N1 amplicons) were scored for the diagnostic AluI site in C1/C2 (Fig. 4). 
Results were consistent with those of the 2 other amplicons; i.e., each individual was as-
signed to the same strain by all 3 restriction digests. In Nebraska, the western haplotype 
was fixed at Scottsbluff and the eastern haplotype fixed at Lincoln. Both haplotypes were 
present sympatrically (same fields) in a broad area in central Nebraska (Table 2). 
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Table 2. Distribution of eastern and western strains of alfalfa weevil in Nebraska 
based on mitochondrial haplotypes found by cutting amplified DNA with 2 diagnostic 
restriction enzymes 
 Strain 
Countya Eastern Western 
Lancaster 14 0 
Seward 12 2 
Cuming 4 1 
Dixon 8 4 
Hamilton 9 2 
Buffalo 5 0 
Franklin 27 1 
Harlan 8 0 
Furnas 15 5 
Red Willow 14 4 
Scotts Bluff 0 15 
Totals 116 34 

a. Order of locations is from east to west. 

 
The sequence identity between putative eastern and Egyptian strains of the alfalfa weevil 

supports the opinion of Hsiao and Stutz (1985) that the 2 strains represent a single species. 
Blickenstaff (1965) suggested that eastern and western weevils deserve at least subspecies 
status. The amount of sequence variation (5%) which we found between western and east-
ern (or Egyptian) strains suggests a long divergence which could well be consistent with 
separate species status. Our estimate of sequence divergence is greater than that reported 
by Hsiao (1996) because of the fact that we sequenced more rapidly evolving regions of the 
mitochondrial genome. Valid species often differ by < 5%. Based on less information, 
within-species divergence is usually < 3%, but Brown et al. (1994) found 5.7% divergence 
between 2 individuals of Greya obscura Davis, Pellmyr & Thompson (Lepidoptera: Prodox-
idae) taken from 2 populations. Although mitochondrial DNA can answer the question of 
maternal ancestry of individual weevils, alone it is not adequate for determining if hybrid-
ization is occurring in the field. The distribution of the 2 strains seems to have changed 
little since 1977 when, based on hybridization studies, Klostermeyer and Manglitz (1979) 
found nonhybrid eastern and western weevils sympatrically. 

Our results show that although a relatively large genetic distance exists between alfalfa 
weevil strains, little variation is present in the mitochondrial genome within strains. This 
observation is consistent with a bottleneck effect associated with the recent introduction of 
small populations. The alfalfa weevil offers an opportunity to study genetic variability in 
an introduced species, presumably with small initial population sizes, followed by subse-
quent possibilities of genetic recombinations. 
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