NOTE

Eur. J. Entomol. 102: 289-291, 2005
ISSN 1210-5759

The use of RAPD markers to detect genetic patterns in Aleurodicus dispersus
(Hemiptera: Aleyrodidae) populations from the Canary Islands
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Abstract. Aleurodicus dispersus Russell (Hemiptera: Aleyrodidae), a highly polyphagous species, has since the 90’s been an impor-
tant pest of ornamentals and tropical crops in the Canary Islands. In this study the RAPD-PCR technique was used to study the
genetic structure of this whitefly in this archipelago. A total of 68 different bands were scored in seven populations using six primers
for amplification. No differences in RAPD patterns were found among populations from different islands of the Canaries. These
findings indicate a very high genetic similarity among populations and low level of genetic variability and support a single coloniza-
tion event by few A. dispersus whiteflies and recent dispersion throughout the archipelago.

INTRODUCTION

The spiralling whitefly, Aleurodicus dispersus Russell 1965
(Hemiptera: Aleyrodidae), is a highly polyphagous species,
which has been recorded on 38 genera of plants belonging to 27
families and more than 100 species, including many vegetable,
ornamental and fruit crops (Waterhouse & Norris, 1989). This
whitefly, native to the Caribbean region, was first recorded in
the Canary Islands in 1965 on Schinus terebinthifolius. Since
then, the species has spread throughout the archipelago
(Hernandez et al., 1997; Beitia, 1998; Martin et al., 2000) and
since the 90°s has become an important pest of ornamentals and
tropical crops. However, the colonization process and geo-
graphic source of the original population remain unknown.

One of the molecular techniques based on the Polymerase
Chain Reaction (PCR), the RAPD-PCR (Random Amplified
Polymorphic DNA), is being widely used in applied entomology
(see Harry et al., 1998 for a review). Much work has been done
on the sweetpotato whitefly, Bemisia tabaci (Gennadius),
including genetic studies, but very little on A. dispersus. Despite
its economic importance, little is known about the level and pat-
terns of genetic variability in populations of the spiralling

whitefly. Thus, in this work the RAPD-PCR technique was used
to obtain information on the genetic variability of A. dispersus
populations from the Canary Islands.

MATERIAL AND METHODS

Seven populations of A. dispersus from different islands of
the Canaries and different hosts were surveyed (Table 1, Fig. 1).
Whiteflies were preserved in 90% ethanol until DNA extraction.
50 adults from each population were analyzed. Moreover, 14
pupae from Costa Rica were used as an outgroup.

Genomic DNA was extracted as previously described by
Higuchi (1989), with minor modifications. Individual whiteflies
were crushed with a pipette tip in 0.5 ml Eppendorf tubes con-
taining 50 pl of lysis buffer [PCR Stoffel Fragment buffer 10x
(Applied Biosystems, Foster City, CA, USA), 1.5 mM of
MgCl,, 3 pg of proteinase K and 0.5 pl of Tween 20]. The
homogenate was incubated at 60°C for 60 min and then boiled
at 95°C for 10 min to inactivate proteinase K. Extracted DNA
was stored at —20°C until required.

Six different primers (Operon Tech., Alameda, CA, USA)
were used for amplification (A03, A13, B0S, C08, F06 and

TaBLE 1. Aleurodicus dispersus samples of seven populations from the Canary Islands and one from Costa Rica, which were used
in this study. In the fifth column the numbers indicate sampling localities as shown in Fig. 1.

Code Origin Host Collected SL
FUE Corralejo, Fuerteventura Strelitzia nicolai 1996 1
GOM Parador, La Gomera Persea americana 1998 2
GCR San Agustin, Gran Canaria Coccoloba uvifera 1996 3
LAN Fariones, Lanzarote Schinus terebinthifolius 1996 4
TEN-A Punta Hidalgo, Tenerife Cocos nucifera 1998 5
TEN-B Puerto de la Cruz, Tenerife Musa acuminata 1998 6
ICI Insectario ICIA, Tenerife Psidium guajava 1998
CTR Provincia Limén, Costa Rica Musa sp. 1999
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Fig. 1. Map showing the location of 6 of the whitefly popula-
tions sampled in this study.

F08). Reactions were performed in a volume of 12.5 pl con-
taining PCR Stoffel Fragment buffer 10x (Applied Biosystems),
4 mM MgCl,, 0.2 mM of each dNTP, 2.5 pmoles of primer, 0.8
U of Stoffel Fragment DNA polymerase and 2.0 pl of the
extracted DNA. The programme was: 94°C for 5 min, 45 cycles
of amplification (1 min at 94°C, 1 min at 36°C, 6 min at 72°C)
and a final step of 6 min at 72°C. The amplification products
were loaded onto 2.0% agarose gels in a buffer solution (1x
TAE) containing ethidium bromide (0.5 pg/ml). A molecular
weight marker (100 bp Ladder Plus, MBI Fermentas, St. Leon-
Rot, Germany) was used as a standard.

Reactions were performed in a laboratory under standard con-
ditions following the described protocol and with, at least, two
replicates for each amplification reaction. Each individual was
scored for presence (1) or absence (0) of every amplification
product and a binary matrix was produced.

RESULTS AND DISCUSSION

All the amplification products obtained were reproducible and
consistent. Fig. 2 shows an example of the RAPD profiles
obtained with primer CO0S8. A total of 68 different bands were
scored with the six primers used, ranging from 240 to 1400 bp
in size. The number of bands observed for each primer ranged
from 7 to 22 (Table 2).

TaBLE 2. RAPD bands obtained. First column: primers used.
Second column: total number of bands. Third column: bands
present in all whiteflies (CI: Canary Islands populations, CR:
Costa Rican population). Fourth and fifth columns: bands pre-
sent in one of the two sample groups, i.e. Canaries or Costa
Rica. Sixth and seventh columns: polymorphic bands.

Primer Total no. Monomorphic Monomorphic Polymorphic
ofbands CI+ CR CI CR CI CR
A03 10 9 0 1 0 0
Al3 7 0 0 0 1
BO8 5 2 0 0 0
Co8 22 2 9 6 1 4
F06 10 8 0 2 0 0
FO8 11 5 4 2 0 0
TOTAL 68 36 15 11 1 5
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Fig. 2. RAPD profiles of the 4. dispersus flies analyzed with
primer CO8. The first lane includes a 100 bp ladder molecular
weight marker and lanes 2—16 are for samples from the different
populations (see Table 1): lanes 2—4: FUE; lanes 5 and 6:
TEN-B; lanes 7 and 8: ICI; lanes 9 and 10: TEN-A; lanes
11-13: LAN; lanes: 14-16 CTR.

No differences in the RAPD patterns were found among the
populations from the different islands of the Canary Islands.
RAPD analysis revealed “regional” diagnostic bands, that is,
bands of DNA present in all whiteflies from the Canary Islands
but absent in those from Costa Rica (CTR) and vice versa (11 in
the Costa Rican whiteflies and 15 in those from the Canary
Islands). Primers C08 and FO8 generated the majority of these
diagnostic markers. Likewise, 5 DNA bands were polymorphic
(variable) in Costa Rican samples but absent in those from the
Canary Islands. All these bands indicate a clear differentiation
between the two areas studied.

A. dispersus populations from the Canary Islands showed low
levels of variability and general genetic similarity. As Mayr
pointed out (1963), the population structure of a species after its
introduction into a new geographic area is strongly governed by
the founder effect. On the basis of the data obtained it would
appear that since its introduction into the Canary Islands, the
number of generations (9-12 according to data in Hernandez-
Suarez, 1999) that have elapsed is insufficient to generate vari-
ability and/or the selection pressure on A. dispersus was insuffi-
cient to overcome the founder effect.

Probably all haplodiploid species have lower levels of genetic
variability than bisexual species, in which both sexes are diploid
and as a result all loci are exposed to selection in the hemizy-
gous condition. Nonetheless, studies of sweet potato whitefly
(B. tabaci) populations (Moya et al., 2001; Lima et al., 2002) as
well as other haplodiploid insects show relatively high levels of
genetic variability (i.e., Simon et al., 1999; Yvon & Peros,
2003).

In contrast, our results show a high degree of genetic simi-
larity among populations; this is consistent with the study of
Shufran et al. (1997) on the Russian wheat aphid, Diuraphis
noxia, another haplodiploid species (no genotypic differences
were detected among the aphid clones ten years after its intro-
duction into the United States). No genetic differences among
the Canary Islands populations of A. dispersus were detected
with the six primers used. There were no differences related to
geographic origin, host-plant or year of collection. Therefore,
based on our data, there is only one biotype of Aleurodicus dis-
persus in the Canary Islands.

In summary, as little genetic variability was detected and all
populations from the Canary Islands shows the same DNA
bands, it is likely that these Islands were colonized once by a
few A. dispersus whiteflies, the offspring of which have recently
dispersed throughout the archipelago. Given that this insect is a



serious pest in the Canaries, this technique provide baseline
information for monitoring the origin and spread of other insect
pests. Nevertheless, other PCR methods need to be used in order
to verify these findings.
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