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Differentiation of Sweet Potato Whitefly Biotypes
Using RAPD -PCR

N.J. Gawel and A. C. Bartlett
Western Cotton Research Laboratory, USDA -ARS, Phoenix, AZ

Abstract

RAPD -PCR was used to detect differences at the DNA level between the A and

B forms of B. tabaci. All twenty of the RAPD primers tested distinguished
readily between the forms. These primers also distinguished between the forms
at the egg and nymph stage. Genetic similarity statistics indicate that these two
forms of B. tabaci were no more closely related to each other than to bayberry
whitefly (Parabemisia mvricae) or bandedwinged whitefly (Trialeurodes
abutilonea). DNA from B. tabaci collected from 11 locations around the world
was also analyzed. These insects could be classified into six distinct groups,
suggesting there are more than two variant forms of B. tabaci. A comprehensive
examination of all variant types of B. tabaci will have to be conducted before a
concise definition of the taxonomic relationship between the 'A' and 'B'forms
can be determined.

Introduction

The 'B' form of Bemisia tabaci has caused the loss of millions of dollars of agricultural production in the
Southwestern US. The ability to use DNA -based markers to differentiate forms of B. tabaci would facilitate
genetic and physiological research involving this insect. The purpose of this research was to demonstrate the use

of RAPD -PCR to examine the genetic diversity within B. tabaci and to estimate the relative degree of genetic

similarity between the A and B forms of B. tabaci.

Materials and Methods

RAPD -PCR DNA amplifications were performed on DNA extracted from individual insects. Template DNA was

extracted by grinding insects in a 1.5 ml microcentrifuge tube containing 60 ul lysis buffer (5 mM Tris HCI [pH

8.0], 0.5 mM EDTA, 0.5 % Nonidet P -40, and 1 mg /ml proteinase K), followed by heating to 65C for 15 minutes,

and 95C for 10 minutes. Reactions (50 ul total) were assembled on ice and contained 5 ul of 10X reaction buffer

(100 mM KCI, 100 mM Tris -HCI pH 8.3), 3.0 mM MgCl2, 200 uM dNTPs, 20 -30 pM primer, 1.8 U Tag
polymerase Stoffel fragment, and 1.0 ul of previously prepared template DNA solution. 30 ul of autoclaved light

mineral oil was layered on top of each reaction. RAPD primers were from Kit OPA (Operon Technologies,

Alameda, CA).

DNA was amplified using the following temperature cycle 1) 94C for 1 minute, 2) 92C for 1 minute, 3) 35C for

1 minute, 4) slope 1C step every 8 seconds to 73C, 5) 73C for 2 minutes, 6) cycle to step 3, 45 times, 7) 73C for

7 minutes, 8) 4C for storage until use.
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Product DNA was separated in 2.0% TAE agarose gels; presence or absence of RAPD bands were recorded for
each individual. Genetic similarity statistics were computed using a BASIC program developed by Angus et al.
(1988). Principal component analyses were conducted using NTSYS -PC (Rolf, 1992).

Results and Discussion

All 20 primers tested produced RAPD -PCR products that readily distinguished the 'A' form from the 'B' form.
The two forms could be distinguished at any stage of maturity (egg, nymph or adult). RAPD patterns from 'A' and
'B' were compared with each other and those produced from bayberry whitefly and bandedwinged whitefly. Of
the 254 bands scored, only 15 were shared by 'A' and 'B'. Genetic similarity coefficients calculated from these
data (Table 2) indicate that the degree of similarity between the DNA of 'A' and 'B' is not very different from that
between other whitefly species, even in other genera. Also, the genetic similarities between 'B' and the other
species examined are generally less than 'A' and the other species, indicating a fundamental difference in DNA
content that cannot be attributed to simple genetic variation.

RAPDs produced from B. tabaci collected from locations around the world were analyzed for genetic similarity
(Table 3) and by principal component analysis (Fig. 1). The first three principal components in this model account
for 62 % of the variation. B. tabaci from Egypt, Japan, The Netherlands, Mississippi and Arizona ('B') were all
very similar to each other, and clearly different from 'A'. These results indicate 'B' is present in numerous
locations around the world. Insects collected in Oman are slightly different than 'B'. Two forms of B. tabaci were
found in the sample from Mexico: one was the 'B' type, and the other was distinct from both 'B' and 'A', but had
a relatively high number of RAPDs in common with 'A' (this form is designated C* in Fig. 1). B. tabaci from
India, Turkey and Zimbabwe are different from the other B. tabaci analyzed; these results suggest that 'B' is not
the only variant form of B. tabaci.

Previous comparisons of 'A' and 'B' have documented areas of extreme similarity (morphology, rDNA sequences,
symbiont eubacteria) and extreme dissimilarity (disease characteristics, host range, honeydew production, egg
production and esterase patterns). Our results, too, find areas of similarity and differences, but the similarities are
relatively small and the differences are relatively large. However, because there are numerous variant forms of B.
tabaci, a comprehensive review of genetic, physiological and morphological diversity of all variant forms of B.
tabaci will have to conducted before a concise definition of the taxonomic relationship between the 'A' and 'B'
forms can be determined.
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Table 1. Collection points of insects analyzed.

Designation Location Crop

'A' Poston, AZ (1988) Lettuce
'B' Yuma, AZ Cotton
Bandedwinged
whitefly Maricopa County, AZ Cotton
Bayberry whitefly Riverside, CA
A Adana, Turkey Cotton
B Kafv El Sheik, Egypt Cotton
C Sonita, Mexico Cotton
D Runais, Sultanate of Oman Cucumber
E Gujarat State, India Cotton
F Kadoma, Zimbabwe Cotton
G Hamamatsu, Japan Tomato
H Aalsmeer, The Netherlands Poinsettia
I Yuma, AZ Cotton
J Stoneville, MS Cotton
K Poston, AZ (1988) Lettuce

Table 2. Ferguson's (upper diagonal) and Marczewski & Steinhaus
(lower diagonal) genetic similarity coefficients. Calculated
from 254 RAPD bands (primers OPA1, 2, 4, 6, 8, 9, 11, 13,
17, 18,19, 20).

'A' 'B' Bayberry
whitefly

Bandedwinged
whitefly

'A' 0.167 0.140 0.117
'B' 0.104 0.100 0.117
Bayberry 0.079 0.058 -- 0.160
B. winged 0.116 0.083 0.110
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Table 3. Ferguson's (upper diagonal) and Marczewski & Steinhaus
(lower diagonal) genetic similarity coefficients. Calculated
from 139 RAPD bands (primers OPA2, 4, 6, 9, 11, 13, 17,
18, 20). Table 1 contains key to groups.

AB C D E F G H I J K
A -- .537 .490 .549 .314 .176 .510 .529 .537 .529 .137
B .382 -- .889 .759 .278 .185 .833 .889 .963 .870 .074
C .329 .857 -- .740 .220 .200 .860 .900 .907 .880 .040
D .384 .651 .857 -- .220 .140 .720 .740 .741 .720 .080
E .232 .205 .151 .151 -- .176 .213 .280 .278 .286 .176
F .122 .132 .139 .093 .100 -- .234 .220 .204 .224 .206
G .361 .804 .796 .590 .141 .162 -- .860 .853 .857 .085
H .365 .857 .818 .587 .200 .155 .796 -- .907 .900 .080
I .382 .929 .891 .625 .205 .147 .836 .891 .880 .074
J .370 .839 .800 .571 .203 .157 .778 .833 .839 -- .082
K .090 .048 .024 .050 .097 .119 .052 .050 .048.051

e A

Figure 1. Principal component analysis calculated from 139 RAPD bands. Table
1 contains key to groups.
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