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Taxonomic revision and analysis of the green tea leafhopper species
in China’s main tea production area
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Abstract [Objectives] To further clarify the species of green tea leafhopper in the main tea production area of China.
[Methods] Specimens of green tea leafhopper in 109 regions of 14 provinces were collected by netting and identified on
the basis of differences in external morphology and male genitalia. [Results] A total of 5 589 specimens were collected
and classified into 8 species, including Empoasca (Matsumurasca) onukii Matsuda, Asymmetrasca rybiogon (Dworakowska),
Empoasca (Empoasca) paraparvipenis Zhang & Liu, Jacobiasca boninensis (Matsumura), Alebroides shirakiellus
(Matsumura), etc. The most abundant species was E. onukii, accounting for 98.53% of all specimens collected. E. onukii
accounted for 55.56%-100.00% of local samples whereas E. rybiogon mostly occurred in Chongging city, accounting for
36.96%-44.44% of local samples. Other species comprised only a small fraction of the total sample and had a restricted
distribution. [Conclusion] There are several species of green tea leafhopper in China. The dominant species in the main tea
producing area (excluding Yunnan Province, Hainan Province, Guangdong Province, and Taiwan Province which were not
covered in this study) was E. onukii.
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Tablel Specimensexamined and identification results
Collection sites l\::l:)rlrl]gcetregft(tage CoI_I ected  Specimen Results
shrub time number
1 2015/7/6 ¢ 8018 =10
Chongging  Rongchang district Empoasca (Matsumurasca)
city onukii
o8
Asymmetrasca rybiogon
Yongchuan district 1 2015/7/13 293546 29
17
Banan district 1 2015/7/5 296 o720 20
Wanzhou district 1 2015/7/10 25125 25
Nanzhou district 1 2015/7/8 2 67 o743 43
Rongchang county 1 2015/7/15 ¢ 8215 015
1 2015/8/12 ¢ 122 -°53 53
Zhgjiang Lishui city Liandu district
province 1 2015/8/8 <94 -89 -"88
Lishui city Jingning county o1
1 2015/8/2 29241 -39
Lishui city Songyang county o2
1 2015/8/4 ¢ 122 40 40
Lishui city Zhuchang county
1 2015/8/16 ¢ 77 o°33 33
Lishui city Longguan county
1 2015/7/5 ¢ 298 80 80
Anhui Anging city Yuexi county
province 1 2015/7/5 211345 45
Anging city Taihu county
1 2015/7/6 ¢ 167 58 58
Anging city Qianshan county
1 2015/7/9 ¢ 199 19 19
Anging city Tongcheng county
Xuancheng city 2015/5/13 3917 17
2015/5/21 ¢ 58 o°33 33
Huangshan city Xiuning county
1 2015/5/22 < 74 o°59 =59
Huangshan city Qimen county
1 2015/6/25 ¢ 129 o°59 59
Luan city Jinzhai county
1 2015/5/31 ¢ 59 -106 106
Huangshan city He county
1 2015/5/20 ¢ 171 o743 43

Chizhou city Dongzhi county
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453K 1 (Table 1 continued)

Number of the

Collection sites collected tea Cotlilr?lceted Sﬁlﬁ& (?n Results
shrub
1 2015/5/22 2199 '35 32
Hunan Changde city Taoyuan county o1
province 2
Jacobiasca boninensis
1 2015/5/19 2201101 101
Chenzhou city Guidong county
2 2015/5/10 2 263 o67 66
Tujia-miao autonomous a1
prefecture of Xiangxi Empoasca (Empoasca)
paraparvipenis
1 2131021 21
Huaihua city Yuanling county
S - 1 2015/5/21 212558 -8
Zhangjigjie city Cili county
Changsha city 1 2015/5/23 2142 37 037
1 2015/5/19 299 29 28
Yiyang city Anhua county o1
. . 1 2015/5/8 ¢ 188 «*70 =70
Changde city Shimen county
- Yueyang city 1 2015/5/7 ¢ 16551 =51
Pingjiang county
1 2015/5/10 ¢ 109 "33 30
Fujiqn Zhangzhou city Pinghe county a3
provinee Wuyishan city 1 2015/5/19 227 65 64
o1
Zhangzhou 1 2015/6/21 ¢ 1355743 43
city Nanjing county
Fuan city 2015/6/4 ? 7351 51
Quanzhou 2015/9/8 ¢ 131 54 54
city Yongchun county
2 2015/8/1 2 137 85 -85
Ningde city Shouning county
1 2015/7/22 ¢ 56 26 26
Quanzhou city Dehua county
1 2015/9/11 96136 36
Quanzhou city Anxi county
1 2015/9/11 ¢ 7132 32
Fuan city Xiaoyang town
1 2015/6/22 ¢ 63 53 -"53
Fuan city Shekou town
i 4 2015/6/11 ¢ 389 139 7139
Henan Xinyang city Shihe district
province 1 2015/6/15 212912 12

Xinyang city Luoshan county
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4552 1 (Table 1 continued)

Number of the

Collection sites collected tea COI.I ected  Specimen Results
shrub time number
1 2015/5/21 ¢ 43517 17
Ji angxi Jiran city Suichuan county
province 1 2015/5/15 ¢ 63 69 65
Shangrao city Wuyuan county -2
o2
Alebroides yanglinginus
Nanchang 1 2015/5/28 ¢ 72 041 41
city Nanchang county
1 2015/5/22 29235 =35
Jiujiang city Xiushui county
Jingdezhen 1 2015/5/27 ¢ 110 47 747
city Fuliang county
Hanzhong 3 2015/5/6 2 2337119 <100
Shaanxi city Xixiang county 19
province 2 2015/5/14 2 140 86 =83
Ankang city Pingli county a3
Liyang city 1 2015/7/29 23171 70
Jiangsu o1
province 1 2015/7/13 2309 +"140 ="140
Jintan city Xuebu town
1 2015/7/2 2 107 37 37
Wuxi city Binhu district
Changzhou city 1 2015/7/16 ¢ 64 39 -39
lianyungang 1 2015/7/12 ¢ 61542 42
city Ganyu county
1 2015/7/8 2 85510 =10
Suzhou city Wuzhong district
Zhenjiang 1 2015/7/10 < 88 799 99
city Runchuan district
1 2015/7/10 ¢ 7147 47
Zhenjiang New Area
1 2015/7/9 ¢ 37 54 54
Yangzhong city Xinbatown
1 2015/7/16 ¢ 24335 "33
Nanjing city Gaoliang district o2
, Danyang 1 2015/7/10 ¢ 12167 67
economic development zone
. . . 1 2015/7/13 ¢ 192 79 79
Zhenjiang city Jurong city
Yangzhou 1 2015/7/22 29419 14
city Yizheng county a1
o4
Yixing city 1 2015/7/12 221034 34
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453K 1 (Table 1 continued)

Number of the

Collection sites collected tea COI.I ected Specimen Results
shrub time number
2 2015/5/1 2 289 176 o176
Shangong Rizhao city Donggang district
province 1 2015/5/10 ¢ 81 52 52
Rizhao city Lanshan district
1 2015/9/6 2 2190795 "95
Guangxi Laibin city Jinxiu county
province 1 2015/9/7 ? 64 o720 20
Hezhou city Zhaoping town
Tea Research 1 2015/5/22 2 78 o°52 52
Institute of Guilin city
Qianzhou 2 2015/9/22 2132 -63 63
city Lingshan county
1 2015/9/13 212348 o748
Liuzhou city Sanjiang county
1 2015/6/15 24113 =13
Guizhou Zunyi city Meitan county
province
1 2015/6/17 28035 o35
Zunyi city Fenglan county
Duyun city 1 2015/6/29 28125 23
ol
o1
Alebroides shirakiellus
1 2015/7/23 ¢ 91 58 58
Tongren city Wanshan district
1 2015/7/21 ¢ 92 -’50 50
Tongren city Songtao county
1 2015/6/19 ¢ 7721 20
Zunyi city Zhengan county o1
Cengong 1 2015/7/28 ¢ 87 30 -30
county Tianmatown
Anshun city 1 2015/6/30 9154 21 21
xixiu district
1 2015/7/119 < 74 17 17
Tongren city Yanhe county
1 2015/8/15 98321 21
Tongren city Shigian county
2 2015/5/22 217934 34
Sichuan Yibin city Gao county
province 1 2015/5/23 35 35
Yibin city Cuiping district
1 2015/5/20 ¢ 31052 52

Leshan city Xiuchuan county
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4552 1 (Table 1 continued)

Number of the

Collection sites collected tea Cotlilr?]ceted Sﬁlﬁ& (?n Results
shrub
Chengdu 1 2015/5/9 2 84 o738 38
city Qiongxian county
Emeishan city 2 2015/5/10 ¢ 268 o742 42
1 2015/5/19 ¢ 229 -'86 -"86
Yibin city Jiang:an county
1 2015/5/17 ¢ 107 -°89 -89
Yibin city Pingshan county
1 2015/5/12 ¢ 72 37 37
Chengdu city Pujiang county
1 2015/5/12 ¢ 66 45 45
Yaan city Yaan couty
1 2015/5/12 ¢ 58545 45
Bazhong city Nanjiang county
1 2015/5/21 217978 78
Leshan city Mabian county
1 2015/5/24 <116 53 o"53
Yibin city Yibin county
Yaan city 1 2015/5/11 <7629 28
Mingshan county o1
Alebroides salicis
1 2015/5/6 ¢ 162 o722 21
Leshan city Hongya county o1
1 2015/5/21 210433 o33
Leshan city Jigjiang county
1 2015/6/13 21915790 90
Hubei Yichang city Yiling district
province 1 2015/9/15 ¢ 135 57 57
Yichang city Wuling district
1 2015/9/11 99832 32
Yichang city Zigui county
1 2015/9/9 2 83533 =33
Yichang city Wufeng county
1 2015/9/13 227992 91
Yichang city Xingshan county o1
1 2015/6/16 ¢ 58 -"47 47
Chengning city Weian county
Yidu city 2 2015/6/10 ¢ 204 -66 66
Enshi city 1 2015/10/14 294039 38
Baiyangping Town o1
Alebroides falcatus
1 2015/10/13 ¢ 98745 45

Enshi city Bajiao town
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453K 1 (Table 1 continued)

Number of the Collected Specimen

Collection sites collected tea time number Results
shrub
2 2015/10/15 ¢ 312 o216 212
Enshi city Xuanen county o3
o1
Chibi city 1 2015/6/21 264544 44
Xiaogan city Dawu county 1 2015/6/21 266 30 30
city Yingshan Coun';/“a”gga“g 1 2015/6/11 ¢ 40 <63 =63
Wuhan city 1 2015/10/9 ¢ 63743 43
109 123 Alebroides salicis (Vilbaste)
Alebroides falcatus Sohi & Dworakowska
18873 $ 13284 5589 5589
4 8 Empoasca (Matsumurasca) onukii (Matsuda)
1 5 507
8 Empoasca 98.53% 2
(Matsumurasca) onukii Matsuda
Asymmetrasca rybiogon (Dworakowska) 55.56%-100.00% Asymmetrasca
Empoasca (Empoasca) paraparvipenis rybiogon 65
Zhang & Liu Jacobiasca 1.16%
boninensis (Matsumura)
Alebroides shirakiellus (Matsumura) 2

Alebroides yanglinginus Chou & Zhang

®2 2015 FRFMIPEMNEHEMHE, HE. PHREFEEDER

Table2 Species, specimen number, distribution and host of green tea leafhopper samplesin 2015

3

Species Specimen Collection sites % % Host plants
¥ number (<) Local ratio (%) Total ratio (%) P
o5 507 All areas 55.56-100.00 98.53 Tea
Empoasca
(Matsumras-
ca) onukii
o"65 — — 1.16
Asymmetra- o8 Chongging 44.44
sca rybiogon . o
city Rongchang district
17 Chongging 36.96 Rice Cotton
city Yongchuan district Black soya bean
o1 1.12 Erect milkvetch
Zhejiang province Lishui Apple  Fructus

city Jingning county crataegi etc.
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4552 2 (Table 2 continued)

<3
. Specimen L % %
Species Collection sites Host plants
P number (<) Local ratio (%) Total ratio (%) P
o2 4.88
Zhejiang province Lishui
city Songyang county
o1 2.86
Hunan province Changde
city Taoyuan county
o1 3.45
Hunan province Yiyang city
Anhua county
o1 Fujian 154
province Wuyishan city
o3 9.09
Fujian province Zhangzhou
city Pinghe county
=19 15.97
Shaanxi Procince Hanzhong
city Xixiang county
o3 3.49
Shaanxi province Ankang
city Pingli county
o1 141
Jiangsu province Liyang city
o2 571
Jiangsu province Nanjing
city Gaoliang district
o1 5.26
Jiangsu province Yangzhou
city Yizheng county
o1 455
Sichuan province Leshan
city Hongya county
o3 1.40
Hubei province Enshi city
Xuarnen county
o1 1.08
Hubei province Yichang city
Xingshan county
o8 — — 0.14
. 2 571 Unknown
‘]aC(.)b' asca Hunan province Changde
boninensis ;
city Taoyuan county
o2 2.86
Jiangxi province Shangrao
city Suiyuan county
o4 21.05

Jiangsu province Yangzhou
city Yizheng county
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%3 2 (Table 2 continued)
[<s
. Specimen . . % %
Species Collection sites Host plants
P number (<) Local ratio (%) Total ratio (%) P
3 — — 0.05
o1 1.49 Tee
Empoasca Tujia-miao autonomous Campotheca
(Empoasca) . . acuminata Decne
paraparvipe prefecture of xiangxi
nis o1 Guizhou 4.00
province Duyun city
o1 0.47
Hubei province Enshi city
Xuanen county
o2 — — 0.04
. o1 Guizhou 4.00 Tee
gﬁgﬁ'gﬁs province Duyun city Arteether
o1 4.76
Guizhou province Zunyi city
Zhengan county
o2 — — 0.04
2 286 Unknown
Alebrlpi d.% Jiangxi province Shangrao
yanglinginus city Suiyuan county
o1 — — 0.02
Ale_broi des o1 3.45 Salix udensis
salicis . . .
Sichaun province Yaan city
Mingshan county
o1 — — 0.02
Alebroides 1 256 Unknown
falcatus ) . o
Hubei province Enshi city
baiyang ping Town
36.96%-44.44% 20 40
15.97%
4 8
3
1 2 3
85% 221 FB/NGEATHE 8 AN FRAYHE M A 7E 2R HFE
bR 8
22 ERLPFHEE 8 NFhEIMEM & A BT
ik 3

222 FRUNERATEE 8 NMRHAVIEMINETERE S
KRRE
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&3 FRNGRATEE S L E AR AU S TR 2 X A HFAE
Table3 Characteristic contrast of male genitalia among the identified Empoascini speciesin tea shrub

- _ Anal tube
Species Subgenital plate Pygofer appendage Aedeagus appendage
Empoasca
(Matsumrasca) onukii
1

Asymmetrasca rybiogon

Empoasca (Empoasca)
paraparvipenis

Jacobiasca boninensis

Alebroides shirakiellus

Alebroides yanglinginus

Alebroides salicis

Alebroides falcatus




1 NEUNGRRHE
Fig.1 Empoasca (Matsumurasca) onukii M atsuda
A. B. C.
D. E. F.
G H.

A. Abdominal apodemens, ventral view; B. Pygofer
appendage; C. Subgenital plate; D. Paramere; E. Aedeagus,
lateral view; F. Aedeagus, ventral view; G. Connective;
H. Anal tube appendage.

3 IRTHERAE

Fig. 3 Jacobiasca boninensis (Matsumura)

A. B.
C. D. E. F.
G H. l.

A. Abdominal apodemens, ventral view; B. Male pygofer,
lateral view; C. Pygofer appendage; D. Subgenital plate;
E. Paramere; F. Aedeagus, lateral view; G. Aedeagus,
ventral view; H. Connective; |. Anal tube appendage.

3 itigsEe

14

109 123 5 589

Empoasca

2 HiimErTE
Fig. 2 Asymmetrasca rybiogon (Dworakowska)
A. , B.
C. D. E.
F G

A. Abdominal apodemens, ventral view; B. Male pygofer,
lateral view; C. Subgenital plate; D. Paramere;
E. Aedeagus, ventral view; F. Connective;
G. Anal tube appendage.
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