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Abstract; [ Background ] Paraleyrodes pseudonaranjae Martin, a new invasive species in southern China, is a worldwide pest, causing
serious damage to a wide range of host plants. Further spread of this whitefly species in China is expected. Most of whitefly species are
small in size and similar in morphology, which makes them hard to be identified quickly. [ Method]In the present study, we developed
DNA markers to rapidly identify P. pseudonaranjae. The fragments of mitochondrial DNA cytochrome oxidase | (mtDNA COI) gene of
P. pseudonaranjae and six other whitefly species were amplified (using CO[ gene 5’ end universal primers LCO-1490/HCO-2198) and
sequenced. A pair of P. pseudonaranjae species-specific COl (SS-COI) primers (PPZYF1/PPZYR1) were developed. The target frag-
ment amplified by the SS-COJ primers PPZYF1/PPZYR1 was 233 bp long. [ Result ] The species specificity of the primer pair was val-
idated using eight other whitefly species, including different cryptic species of Bemisia tabaci ( Gennadius) (MEAMI, MED, Asia [[ 3
and Asia [[ 1) as well as Trialeurodes vaporariorum ( Westwood) , Dialeurodes citri ( Ashmead) , Aleurocanthus spiniferus ( Quaintance)
and Aleurodicus dispersus (Russell) , all of them common in China. All P. pseudonaranjae specimens were detected, and no cross reac-
tions with other whitefly species were obtained. The method was tested on single male and female adult, single red-eyed nymph, single
2nd- and 3rd-instar nymph, and even single egg and newly emerged nymph, and proved to be applicable for all of these life stages.
When the dilution was 1/40960 of a whole female adult of P. pseudonaranjae, the 233 bp DNA fragment could be identified for all re-
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peats. [ Conclusion and significance ] The technique would be useful in quarantine at ports of entry and in pest detection and monitoring

during transportation of ornamental plants, fruits and seedlings.
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Fig. 1  Agarose gel showing the polymerase chain reaction amplification of P. pseudonaranjae and its related whitefly species
or cryptic species using COl gene 5" end universal primers LCO-1490/HCO-2198
M: Trans2K fill DNA 437 Bt pndi; 1A 2 0 E Asia 11 3 B2 3 4K Bl MED Kafh; 4 R %R

5 RN EL; 6 MHRRIEL; 7 BRBERIEL; 8« FAYEXT I (B Atk ) o

M: Trans2K plus DNA marker; 1. P. pseudonaranjae; 2: Bemisia tabact cryptic species Asia Il 3; 3 B. tabaci cryptic species MED;

4. Trialeurodes vaporariorum; 5 ; Aleurocanthus spiniferus; 6 : Dialeurodes citriy 7: Aleurodicus dispersus ;

8. Negative control, using ultra pure water as the template.
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Fig.2  Amplification pattern of mitochondrial DNA of P. pseudonaranjae and its related whitefly species
or cryptic species using the species-specific SS-CO[ primers PPZYF1/PPZYR1
M: Trans2K /il DNA 43 F B iARifE; 1 QS EL; 2 AR AL Asia 1 3 Bl 3 AR Asia I1 1 fl; 4 M0 EL MEAMI Bafh
5 HUBE MED [ 6 R Z ks 7. B m; 8 ATRIRIEL; O BRBERI T 5 10 : B PEX HE (BEAR Btk ) o
M. Trans2K plus DNA marker; 1: P. pseudonaranjae; 2: Bemisia tabaci cryptic species Asia Il 3; 3: B. tabaci cryptic species Asia Il 1;
4. B. tabaci cryptic species MEAM1 ; 5. B. tabaci cryptic species MED; 6. Trialeurodes vaporariorum; 7 Aleurocanthus spiniferus;

8: Dialeurodes citri; 9 Aleurodicus dispersus; 10; Negative control, using ultra pure water as the template.
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Fig.3  Amplification pattern of mitochondrial DNA from different developmental stages and sexes
of P. pseudonaranjae using SS-COI primers PPZYF1/PPZYR1
M: Trans2K il DNA 435 Btprifl; 1 BORON; 2.1 & s 3.2 W L 4.3 W7 AL 5.4 W AL (AU ) 5
6 AfEVERRHL s 7 MEPE IR 5 8 BITEXTIR (ABAEAK)
M: Trans2K plus DNA marker; 1: One egg; 2: st instar nymph; 3: 2nd instar nymph; 4: 3rd instar nymph; 5: 4th instar nymph (red-eyed nymph) ;
6: Male adult; 7. Female adult; 8 Negative control, using ultra pure water as the template.
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Fig.4 The detection efficiency for diluted samples of P. pseudonaranjae female adult mitochondrial DNA using SS-COl primers PPZYF1/PPZYR1

M: Trans2K Jill DNA 4> F AR 1 ~9 43514 1/320 .1/640 .1/1280 .1/2560 .1/5120 .1/10240 .
1/20480 .1/40960 .1/81920 Sk it B HL 5 10 FHPEXTHE (GBAK) o
M: Trans2K plus DNA marker; 1 ~9. Dilutions of 1/320, 1/640, 1/1280, 1/2560, 1/5120, 1/10240, 1/20480, 1/40960 and 1/81920

of a whole female adult of P. pseudonaranjae, respectively; 10 Negative control, using ultra pure water as the template.
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