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Abstract

Pierce’ s disease (Xylella fastidosa) of grapevines has been occurring in central Taiwan since 2002. In this study, we surveyed
the vector species that transmitted Pierce’ s disease in this area and then conducted the transmission test to prove these vectors in
Taiwan. We collected all hemipteran in and around vineyards. The number of X. fastidosa from these collected hemiptera were
determined by PCR with the common primers RST31/RST33 and specific primers XF2542-L/XF2542-R of X. fastidosa. The results
showed a positive reaction for Kolla paulula, Xyphon sp. (Cicadelloinae), Tartessus ferrugineus (Tartessinae), Poophilus costalis
(Aphrophoridae) and Tricentrus acuticornis (Cetrotinae). To complete the Koch’ s postulates, we reared K. paulula and P. costalis in
vivo and then conducted the transmission tests by the above-mentioned consequential adults. K. paulula with a 72-hr acquisition
access periods were transferred to ten healthy grapevine plants. Six grapevine plants showed similar symptoms of Pierce’ s disease
1-2 months after transmission. These infected grapevine plants showed a positive reaction to the X. fastidosa common primers. In
addition, P. costalis with a 72-hr acquisition access periods were transferred to three healthy grapevine plants and one grapevine
plant showed similar symptoms 1.5 months after transmission, and the infected grapevine plant also showed a positive reaction
with the X. fastidosa primers. In these transmission tests, we used a total of fifty adults of K. paulula, and 25 adults had a positive
reaction with the X. fastidosa primers, ie. K. paulula had a 50% acquisition rate. In addition, thirteen P. costalis adults were used,
with 2 adults having a positive reaction. The acquisition rate of P. costalis was 15.4%. The results of both the transmission tests and
acquisition rates showed that K. paulula and P. costalis were the vectors of Pierce’ s disease of the grapevines in Taiwan.
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Fig. 1. Suspicious insect vectors of Pierce’s disease on grapevine. A: Kolla paulula; B: Xyphon sp.; C: Tartessus
ferrugineus; D: Poophilus costalis; E: Tricentrus acuticornis.
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Table 1. Infective rate of suspicious vectors collected in and around vineyards with Pierce’s disease

Year/infective rate*

Family Subfamily Suspicious vectors

2008 2009 2010
Cicadellidae Cicadellinae  Kolla paulula 9% (9/100) 0.6% (1/155) 0(0/17)
Cicadellidae Cicadellinae  Xyphon sp. 10.5% (4/38) 1.3% (6/446) 0 (0/25)
Cicadellidae Tartessinae Tartessus ferrugineus 1.3% (3/226) 0 (0/4) 0 (0/10)
Aphrophoridae Poophilus costalis 0 (0/50) 1.0% (1/105) 0 (0/150)
Membracidae Tricentrus acuticornis 20.6% (7/34) 0 (0/46) 0 (0/81)

*Infective rate, percentage of Xylella fastidiosa-detected insects over the total tested insects.
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Table 2. Number and percentage of xylem-feeding insects collected in and around vineyards with Pierce’s disease

from 2008 to 2010

Year/Percentage*
2008 2009 2010 Total
Xylem feeders 353 735 227 1315
Xylella fastidiosa detected species
Kolla paulula 103 (29.2%) 171 (23.3%) 22 (9.7%) 296 (22.5%)
Xyphon sp. 47 (13.3%) 454 (61.8%) 23 (10.1%) 524 (39.8%)
Poophilus costalis 52 (14.7%) 106 (14.4%) 168 (74%) 326 (24.8%)
X. fastidiosa non-detected species
Cofana spectra 151 (42.8%) 0 3(1.3%) 154 (11.7%)
Clovia sp. 0 1(0.1%) 11 (4.9%) 12 (0.9%)
Others 0 3(0.4%) 0 3(0.2%)
* Percentage, percentage of species of xylem-feeding insects collected in that year.
£= B AEBEIE Xylella fastidiosa 2 15
Table 3. Infectivity of Xylella fastidiosa by Kolla paulula adults on grapevines
Grape seedings
1 2 3 4 5 6 7 8 9 10 Total
No. of Kolla paulula adult 5 5 5 5 5 5 5 5 5 5 50
No. of Xylella fsatidiosa 4 5 2 1 1 3 2 2 3 2 25
-detected K. paulula
Infection + + + + + + — — — - 6
Timing of the symptoms of 2 1.5 1 1.5 1 1 - -
Pierce’s disease on
grapevines
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M 1 2 3 4 5 6 78 9 10 B M 12 M 3 4 5 6 7 8

500 bp —~ — #12bp

RST31/RST33

100 bp —~ XF2542-R/IXF2542-L

B— FIM Xylella fastidiosa Ex{i4 5| F¥ RST 31/RST 33 RE—45| F¥f XF2542-R/IXF2542-L 1B S EEHER
FEEAMSREABREAITEAEE (Kolla paulula) FKrEFFEEREAEE (Poophilus costalis) maafEA X. fastidiosa
ZERIER - 7 M » 100~3,000 bp DNA fZii ; (A) 17 1~2+ X. fastidiosa 28 DNA ; 17 3~4 > ZZH¥ME ;175
7~10+ K. paulula DNA ; 17 6 » P. costalis DNA o (B) 1T 1 » ZZ(¥488 ; 1T 2 » X. fastidiosa f&#8& DNA ; 1T 3~4 »
P. costalis DNA ; 17 5~8 » K. paulula DNA -

Fig. 2. Detection of Xylella fastidiosa from Kolla paulula and Poophilus costalis with X. fastidiosa common primers

RST31/RST33 and strain-specific primers XF2542-R/XF2542-L in polymerase chain reaction. M, 100-3,000
bp DNA Ladder (GeneMark, Taiwan); (A) Lanes 1-2, total DNA of X. fastidiosa as positive control; Lanes 3-4,
blank control; Lanes 5, 7-10, DNA of K. paulula; Lanes 6, DNA of P. costalis. (B) Lanes 1, blank control;
Lanes 2, total DNA of X. fastidiosa as positive control; Lanes 3-4, DNA of P. costalis; Lanes 5-8, DNA of K.
paulula.

= DUENBBETT Xylella fastidiosa &R AR RBITRRE EREAEERE2ER% (A B4ERE (B)
HRE » DURASFESIREIRE A IERTE 1.5 ARRMRE (C) D AREENEBRRIEKRER -
Fig. 3. Symptoms of Pierce’s disease on grapevine transmitted by vectors. Leaves infected with Xylella fastidiosa 2
(A) and 4 (B) months after transmission by Kolla paulula, and 1.5 months (C) after transmission by Poophilus
costalis. D, a healthy grapevine leaf.
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Table 4. Infectivity of Xylella fastidiosa by Poophilus costalis adults on grapevines
Grape seeding
1 2 3 Total
No. of Poophilus costalis adult 4 4 5 13
No. of Xylella fsatidiosa-detected P. costalis 2 0 0 2
Infection + — - 1
Timing of the symptoms of Pierce’s disease on 1.5 — -
grapevines
M 1 2 3 4 5 6 7 8 M 8 10 11 12 13 14 15 16 17 18 19 20
— 733 bp
500 bp —
100 bp —

BN FIFA Xylella fastidiosa Ex{UM4H5|F# RST 31/RST 33 #1TR AR EHR ERANEREAEE RIEHIEHE RIE

BERHBBNBEEKAZ EBEIRKE © 17 M 100~3,000 bp DNA 1E# ; 7139+ 111719 » 2%
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Fig. 4. Detection of Xylella fastidiosa from the grapevines, transmitted by Kolla paulula and Poophilus costalis, with X.

fastidiosa common primers RST31/RST33 in polymerase chain reaction. M, 100-3,000 bp DNA Ladder

(GeneMark, Taiwan); Lanes 1, 3, 9, 11, 17, 19, blank control; Lanes 2,10, total DNA of X. fastidiosa as

positive control; Lanes 7-8,12-15, sample from different grapevines transmitted by leafhopper K. paulula;

Lanes 16, sample from grapevines transmitted by spittlebugs P. costalis; Lanes 4-6,18, sample from different

grapevines transmitted by leafhopper Xyphon sp.
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The Insect Vectors of Pierce’s Disease on Grapevines in
Taiwan

Ying-Shiou Lin*, and Yu-Lin Chang

Division of Pesticides-application, Taiwan Agricultural Chemicals and Toxic substances Research Institute, Council of
Agriculture, Wufong District, Taichung City 41358, Taiwan

ABSTRACT

Pierce’s disease (Xylella fastidosa) of grapevines has been occurring in
central Taiwan since 2002. In this study, we surveyed the vector species that
transmitted Pierce’s disease in this area and then conducted the transmission
test to prove these vectors in Taiwan. We collected all hemipteran in and
around vineyards. The number of X. fastidosa from these collected hemiptera
were determined by PCR with the common primers RST31/RST33 and specific
primers XF2542-1/XF2542-R of X. fastidosa. The results showed a positive
reaction for Kolla paulula, Xyphon sp. (Cicadelloinae), Tartessus ferrugineus
(Tartessinae), Poophilus costalis (Aphrophoridae) and Tricentrus acuticornis
(Cetrotinae). To complete the Koch’s postulates, we reared K. paulula and P.
costalis in vivo and then conducted the transmission tests by the
above-mentioned consequential adults. K. paulula with a 72-hr acquisition
access periods were transferred to ten healthy grapevine plants. Six grapevine
plants showed similar symptoms of Pierce’s disease 1-2 months after
transmission. These infected grapevine plants showed a positive reaction to the
X. fastidosa common primers. In addition, P. costalis with a 72-hr acquisition
access periods were transferred to three healthy grapevine plants and one
grapevine plant showed similar symptoms 1.5 months after transmission, and
the infected grapevine plant also showed a positive reaction with the X
fastidosa primers. In these transmission tests, we used a total of fifty adults of
K. paulula, and 25 adults had a positive reaction with the X. fastidosa primers,
ie. K. paulula had a 50% acquisition rate. In addition, thirteen P. costalis
adults were used, with 2 adults having a positive reaction. The acquisition rate
of P. costalis was 15.4%. The results of both the transmission tests and
acquisition rates showed that K. paulula and P. costalis were the vectors of
Pierce’s disease of the grapevines in Taiwan.

Key words: Pierce’s disease, insect vectors, Kolla paulula, Poophilus costalis,
transmission test
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