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References

P1 5- AAGAGTTTGATCCTGGCTCAGGATT -3 Deng and Hiruki, 1991
P7 5- CGTCCTTCATCGGCTCTIT -3 Schneider et al., 1995
f1 5- AGTGGCGAACGGGTGAGTAA -3’ Lin and Lin, 1998

rl 5- CGTCAGTAAAGACCCAGCAA -3 Lin and Lin, 1998

3 5- TTAATAGGTATGCTTTAGGAGGGGC -3 This study

r3 5- CCATTACACCACTGACTTACTAGAC -3’ This study
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Fig. 1.

Detection of phytoplasmas using PCR. A. First PCR was performed with P1/P7 primers and then f1/r1 primers

for nested PCR. The size of the PCR product was 658 bp. B. First PCR was performed with P1/P7 primers and
then f3/r3 primers for nested PCR. The size of the PCR product was 400 bp. Lane M: molecular ladder 100 bp.
Lane 1: plants with PnWB diseases. Lane 2: no. 1250-3 Empoasca sp. Lane 3: no. 1250-4 Empoasca sp. Lane
4: no. 1280-3 Empoasca sp. Lane 5: no. 1235-1 N. graminicola.
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BREMBETENEERCERB N o FEA/REIE (Empoasca spp.) » EEbARBIELE (O. orientalis) » &
BAEE (Cicadelidae sp.) » 1@ AR (N. graminicola) - 1EAREFFRFE I RRFENEERZES - T E
FHHFRARSEERGETERERZB AL (%) - B THWHF A ERTEME GG (%) REFEEZRE
& (n)-
Percentage of insects with phytoplasmas in each collection site. Green represents Empoasca spp. Blue represents
O. orientalis. Yellow represents Cicadellidae sp. Brown represents N. graminicola. The oblique lines in the
histogram represent insects with phytoplasmas. The numbers beside each bar represent the percentage (%) of
various insects among the sample in that site. The percentage under each histogram bar denotes the percentage
of insects with phytoplasmas among the sample in that site and the number in parentheses denotes all insects

collected in that site.
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ABSTRACT

Phytoplasmas are plant pathogens transmitted by phloem-feeding insects and cause
many diseases. Peanut witches’ broom (PnWB) disease is induced by phytoplasmas and
causes substantial economic loss for farmers. Until now, Orosius orientalis has been
identified as the vector of PnWB diseases. However, Empoasca spp. are also found in peanut
fields. Both Orosius orientalis and Empoasca spp. are phloem-feeding insects. Therefore,
phytoplasma detection in Empoasca spp. was performed to determine the possibility of
Empoasca spp. being a vector. The first step was to detect if the phytoplasma 16S rRNA gene
was present in total Empoasca spp. DNA through a polymerase chain reaction (PCR) with
P1/P7 and fl/rl universal primers. Further, f3/r3 primers were designed to avoid the
untargeted PCR products from universal f1/r1 primers. Phytoplasmas were detected in 76%
of Empoasca spp. and 52% of Orosius orientalis samples when the f1/r1 primers were used,
and in 41% of Empoasca spp. and 53% of O. orientalis samples when the f3/r3 primers were
used. The results of this study can be used as fundamental information in developing
preventative measures against the insects that transmit PnWB diseases. Additionally, the
f3/r3 primers developed in this study can serve as a tool for the detection of PnWB
phytoplasma in insects.

Key words: peanut witches’ broom disease, phytoplasma, Empoasca sp., Orosius orientalis
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