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Abstract

Variably colored pear psyllids, which caused serious damage to pears, have been found in pear orchards in central Taiwan
since 2002 and have continued to disperse to other areas. Identification based on adult morphological characters confirmed that
the pest is Cacopsylla chinensis (Yang and Li), which is a newly invasive species. The slight morphological variations among species
and the seasonal dimorphism within species usually lead to difficulties in identification of many pear psyllids. Herein, we used the
sequence of the 16S rDNA region to analyze the genetic variation of C. chinensis. Specimens analyzed included C. chinensis from
14 Taiwanese and two China populations, C. gianli from three populations, and two other Psylla species. Phylogenetic results clearly
separated C. gianli from C. chinensis with a divergence of 9.7%. Specimens morphologically recognized as C. chinensis were divided
into two sister groups with 2.5% sequence divergence. One group included most of the Taiwanese specimens, and the C. chinensis
from China was well situated among them. The other group included several specimens from Dongshi and Heping of Taichung
County, and Jianshi of Hsinchu County, Taiwan. The presence of two well-separated C. chinensis lineages suggests that different
founder events from neighboring areas might exist in the introduced C. chinensis, and the elucidating species status of the two C.
chinensis lineages requires further clarification.
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Table 1. Collecting information and annotation of specimen

Abbrev. Form Locality* Date Species**
JA-1 Summer Jianshi, Hsinchu Co. 2004/06/23 Ce
JA-3 Summer Jianshi, Hsinchu Co. 2004/06/23 Ce
JB Summer Jianshi, Hsinchu Co. 2004/06/23 Ce
CL-A1 Summer Zhuolan, Miaoli Co. 2004/05/20 Ce
CL-A2 Summer Zhuolan, Miaoli Co. 2004/05/20 Ce
CL-B1 Summer Zhuolan, Miaoli Co. 2004/05/20 Ce
CL-B2 Summer Zhuolan, Miaoli Co. 2004/05/20 Ce
CL-C1 Summer Zhuolan, Miaoli Co. 2004/05/20 Ce
CL-C2 Summer Zhuolan, Miaoli Co. 2004/05/20 Ce
LB Summer Lishan, Taichung Co. 2003/07/03 Ce
LC-F Winter Lishan, Taichung Co. 2004/05/05 Ce
TA Summer Dongshi, Taichung Co. 2003/07/16 Ce
TA-M Winter Dongshi, Taichung Co. 2002/11//19 Ce
TA-F Winter Dongshi, Taichung Co. 2002/11/19 Ce
TC-M Winter Dongshi, Taichung Co. 2002/11/19 Ce
TD-A Summer Dongshi, Taichung Co. 2003/07/16 Ce
HD Summer Heping, Taichung Co. 2003/07/16 Ce
HE-1 Summer Heping, Taichung Co. 2004/10/15 Ce
HE-2 Winter Heping, Taichung Co. 2004/10/15 Ce
HG-1 Winter Heping, Taichung Co. 2003/09/29 Ce
HG-3 Winter Heping, Taichung Co. 2003/09/29 Ce
KA-M Summer Heping, Taichung Co. 2002/11/24 Ce
KA-F Summer Heping, Taichung Co. 2002/11/24 Ce
MA-CD Winter Meifong, Nantou Co. 2004/03/19 Ce
MB-CL Winter Meifong, Nantou Co. 2004/03/19 Ce
BA-A Summer Beijing* 2003/06/17 Ce
BA-N Summer Beijing* 2003/06/17 Ce
CuA Summer Sinzian* 2003/07/01 Ce
MA Winter Meifong, Nantou Co. 2003/10/06 Cq
MA-Q Winter Meifong, Nantou Co. 2004/03/19 Cq
MB-Q Winter Meifong, Nantou Co. 2004/03/19 Cq
MC-Q Winter Meifong, Nantou Co. 2004/03/19 Cq
DA-1 - Dauiling Hualien Co. 2003/07/04 Pl
DA-2 -- Dauiling Hualien Co. 2003/07/04 Pa

* Materials from China.

** Cc, Cacopsylla chinensis; Cq, Cacopsylla qianli; Pl, Psylla lanceolata; Pa, Psylla alniformosanaesuga.
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BA-A  CCTCGATGTT GAATTAAAAT AAAATTTTGG TGTAGAAGCT TAATTTTTTA GTCTGTTCGA CTTTAAATTT TACA

B— A3z 16SDNA F3l RERERER— " "RTIEE—THFIAER ;N BEFTARMAEREL ;™ )R 5
WuREy 3 MURERHRRTARBLZF » BRFFIZBRIRTRERE

Fig. 1. Sequences of the partial 16S rDNA of various psyllids. The abbreviations are the same as to those in Table

1. Dots (.) indicate that the sequence is identical to that in the first line, while an “N” indicates an ambiguous

position. A dash (-) between sequences indicates a gap, while several dashes (-) in both flanking regions

indicate that the sequences were unavailable.
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Fig. 2. Scattered plots of the total substituted proportion versus corresponding transitions (Ts, triangles) or

transversions (Tv, circles) of the 16S rDNA sequence for all pairwise comparisons (A) and for Cacopsylla
species (B). Dotted line circled the data of Psylla alniformosanaesuga.
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values are shown beneath the branches. Abbreviations are the same as those in Table 1.
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ABSTRACT

Variably colored pear psyllids, which caused serious damage to pears,
have been found in pear orchards in central Taiwan since 2002 and have
continued to disperse to other areas. Identification based on adult
morphological characters confirmed that the pest is Cacopsylla chinensis
(Yang and Li), which is a newly invasive species. The slight morphological
variations among species and the seasonal dimorphism within species usually
lead to difficulties in identification of many pear psyllids. Herein, we used
the sequence of the 16S rDNA region to analyze the genetic variation of C.
chinensis. Specimens analyzed included C. chinensis from 14 Taiwanese and
two China populations, C. qianli from three populations, and two other Psylla
species. Phylogenetic results clearly separated C. gianli from C. chinensis
with a divergence of 9.7%. Specimens morphologically recognized as C.
chinensis were divided into two sister groups with 2.5% sequence divergence.
One group included most of the Taiwanese specimens, and the C. chinensis
from China was well situated among them. The other group included several
specimens from Dongshi and Heping of Taichung County, and Jianshi of
Hsinchu County, Taiwan. The presence of two well-separated C. chinensis
lineages suggests that different founder events from neighboring areas might
exist in the introduced C. chinensis, and the elucidating species status of the
two C. chinensis lineages requires further clarification.

Key words: Cacopsylla chinensis, 16S rDNA, introduced species, genetic
variation
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