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ABSTRACT

All 6 species of the genus Tambinia Stål, 1859 in China are reviewed, including 1 new 
species, T. sinuata sp. nov. from Yunnan Province. Morphological descriptions, illustra-
tions, molecular characteristics of the mitochondrial COI gene and an identification key 
for Chinese Tambinia species are provided. Pairwise distances, calculated by the Kimura-
2-parameter model among the Tambinia species examined, ranged from 0.0306 to 0.1072. 
Type specimens are deposited in the Entomological Museum, Northwest A & F University, 
Yangling, Shaanxi Province, China (NWAFU).
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RESUMEN

Se revisan las 6 especies del género Tambinia Stål, 1859 en China, incluyendo una nueva 
especie, T. sinuata sp. nov. de la provincia de Yunnan. Se provee descripciones morfoló-
gicas, ilustraciones, características moleculares del gen mitocondrial COI y una clave de 
identificación para las especies de Tambinia en China. La distancia entre los pares, calcu-
lada por el modelo de 2-parámetros de Kimura entre las especies de Tambinia examinadas, 
varió desde 0.0306 hasta 0.1072. Los especímenes tipo estan depositados en el Museo de 
Entomología, de la Universidad A & F del Noroeste en Yangling, Shaanxi Province, China 
(NWAFU).

Palabras clave: Fulgoroidea, Tambinia sinuata, gen mitocondrial COI, taxonomía

The tropiduchid planthopper genus Tam-
binia was established by Stål (1859) based on 
specimens from Sri Lanka. Distant (1906) des-
ignated T. languida Stål, 1859 as the type spe-
cies of the genus. Tambinia is currently treated 
as a member of the tribe Tambiniini Kirkaldy, 
1907 (Metcalf 1954; Fennah 1982) and is eas-
ily separated from other genera in this tribe by 
the following combination of characters: head 
distinctly projecting in front of eyes and strong-
ly depressed dorsoventrad, vertex unicarinate 
with straight posterior margin, frons unicari-
nate; hind tibiae with 2 spines laterally and 4-5 
spines apically; forewings parallel-margined, 
rounded apically, nodal line obliquely straight, 
apical cell shorter than subapical; male geni-
talia with genital styles fused at base, with a 
process projected medially and a pair of lateral 

processes arising from inner side near base, 
aedeagus elongate, tubular and wrapped by 
periandrium subapically or medially (Liang & 
Jiang 2003; Wang & Liang 2011).

Before this study, 24 Tambinia species have 
been reported in the world, including 5 from 
China, which are restricted to the Oriental Re-
gion, i.e., T. debilis Stål 1859, T. bizonata Mat-
sumura 1914, T. rubrolineata Liang 2003, T. 
similis Liang 2003 and T. menglunensis Men & 
Qin 2009. During a study of tropiduchid speci-
mens collected from Yunnan Province, China, 
we found one undescribed species. The Chinese 
Tambinia species are reviewed here and the 
morphological descriptions, illustrations and 
molecular data on the mitochondrial COI gene 
(molecular data are unavailable for T. bizonata) 
for the known and new species are provided. A 
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key to all 6 Chinese species is also given. The 
type specimens and materials examined are de-
posited in the Entomological Museum, North-
west A & F University, Yangling, Shaanxi Prov-
ince, China (NWAFU).

MATERIALS AND METHODS

Taxonomic Analysis

Dry preserved specimens were examined 
from the Entomological Museum, Northwest A 
& F University (NWAFU). Photographs of the 
habitus of adults were obtained using a Nikon 
SMZ 1500 (Nikon, Japan) stereomicroscope 
equipped with a QImaging QICAM FAST 1394 
CCD (QImaging, Canada). The genital segment 
of each male was removed and macerated in 10% 
NaOH for 20 min at 100 °C or overnight at room 
temperature and observed in glycerin jelly and 
drawn using a Leica MZ 125 (Leica, Germany) 
stereomicroscope. The body length was mea-
sured from the apex of vertex to the tip of the 
forewing. All measurements were made in mil-
limeters (mm). The terminology and methods of 
description and illustration follow that of Liang 
& Jiang (2003).

Molecular analysis

Genomic DNA was extracted from the abdo-
men (except genital segment) and leg of dry pre-
served specimens using Biomiga Insect gDNA 
Kit (Biomiga, USA). The partial sequence of 

the mitochondrial COI gene was amplified 
with the universal primers for metazoan in-
vertebrates, LCO1490 (5’-GGTCAACAAAT-
CATAAAGATATTG-3’) and HCO2198 (5’-TA-
AACTTCAGGGTGACCAAAAAAT-3’) (Folmer 
et al. 1994). PCR amplifications were employed 
using a final volume of 25 μL containing 3 μL 
10 × PCR buffer (Mg2+ Minus), 2 μL MgCl2 (25 
mM), 2 μL each primer (10 μM), 2 μL dNTP mix-
ture (each 2.5 mM), 2 μL DNA template and 0.2 
μL Taq polymerase (5 U/μL) (Takara, Japan). 
Initial denaturation was for 5 min at 94 °C, fol-
lowed by 35 cycles of 1 min at 94 °C for denatur-
ation, 1 min at 47 °C for annealing and 1 min 
at 72 °C for extension, with a final extension 
at 72 °C for 10 min. All PCR sets included a 
negative control reaction tube in which all re-
agents were included but the template DNA. 
After electrophoresis, the target DNA was sent 
to Sunny Biotechnology Co., Ltd. (Shanghai) 
for sequencing. The partial COI gene sequences 
were aligned with CLUSTAL X (Thompson et 
al. 1997) and checked by eye. The aligned se-
quences were processed by MEGA 4.0 (Tamura 
et al. 2007) for analyzing the DNA sequence 
compositions and calculating pairwise dis-
tance based on the Kimura-2-parameter model 
(Kimura 1980). Five partial mitochondrial COI 
gene sequences obtained in this study were sub-
mitted to GenBank with the following accession 
numbers: T. debilis (JQ410447), T. menglunen-
sis (JQ410448), T. rubrolineata (JQ410449), 
T. similis (JQ410450) and T. sinuata sp. nov. 
(JQ410451).

KEY TO CHINESE TAMBINIA SPECIES

1. Vertex shorter in midline than wide at base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

—. Vertex longer in midline than wide at base (Fig. 61).  . .  . .  . .  . .  . .  . .  . .  . .  T. sinuata sp. nov.

2. Forewings without granules, with markings or patches  . . . . . . . . . . . . . . . . . . . . . . . . . . 3

—. Forewings transparent, with granules, without markings or patches (Figs. 1 and 6) . .  . T. debilis

3. Forewings broad, less than 2.6 times longer than broad . . . . . . . . . . . . . . . . . . . . . . . . . . 4

—. Forewings narrow, about 4.0 times longer than broad . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . 5

4. Frons with lateral carinae almost parallel (Fig. 31); forewings with red spots basally and red 
stripes along nodal line (Figs. 2 and 7); aedeagus expanded at apex (Fig. 35); periandrium short 
(Fig. 35). .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  T. menglunensis

—. Frons with lateral carinae unparallel (Fig. 12); forewings without red spots basally and red stripes 
along nodal line (Fig. 14); aedeagus not expanded at apex (Figs. 16 and 17); periandrium elon-
gate (Figs. 16 and 17).  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . T. bizonata

5. Vertex and pronotum without spots (Figs. 4  and 50); apex of aedeagus with two spinous processes 
(Figs. 55 and 59) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. similis

—. Vertex and pronotum with red spots (Figs. 3 and 40); apex of aedeagus with three spinous pro-
cesses (Figs. 45 and 49)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . T. rubrolineata
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DESCRIPTIVE TAXONOMY

Genus Tambinia Stål, 1859

Tambinia Stål 1859: 316; Distant, 1906: 276; 
Kirkaldy, 1906: 474; Bierman, 1910: 26; Muir, 
1913: 253; Melichar, 1914: 83; Metcalf, 1946: 
118; Fennah, 1970: 76; Liang & Jiang, 2003: 
509; Wang & Liang, 2011: 13. Type species: 
Tambinia languida Stål, by subsequent desig-
nation.

Ossa de Motschulsky, 1863: 106, synonymised 
by Melichar, 1914: 83. Type species: Ossa dimidi-
ata de Motschulsky, by original designation.

Tambinia bizonata Matsumura, 1914 (Figs. 11-20)

Tambinia bizonata Matsumura, 1914: 265; 
Yang et al., 1989: 80; Liang & Suwa, 1998: 163.

Description (from Yang et al. 1989). Body 
length: male 5.7-6.0 mm, female 5.9-6.2 mm. Gen-
eral color yellow, yellowish green, greenish brown 
to reddish brown. Vertex with basal half yellow 
to reddish brown, eyes brown to black. Pronotum 
with lateral area behind eyes reddish brown, hind 
margin with reddish brown stripes (Figs. 11, 13). 
Forewing suffused with brown markings (Fig. 14). 

Vertex shorter medially than width at base 
about 1.0: 1.8 (Fig. 11). Frons almost as long as 

Figs. 1-10. Adults of Tambinia species. 1-5. Dorsal view. 6-10. Lateral view. 1, 6. T. debilis; 2, 7. T. menglunensis; 
3, 8. T. rubrolineata; 4, 9. T. similis; 5, 10. T. sinuata sp. nov. 
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Figs. 11-20. Tambinia bizonata Matsumura. 11. Head and thorax, dorsal view; 12. Head, ventral view; 13. Head 
and pronotum, lateral view; 14. Right forewing; 15. Right hindwing; 16. Male genital capsule, left lateral view; 17. 
Aedeagus and anal segment, left lateral view; 18. Anal segment, dorsal view; 19. Genital styles and pygofer, ventral 
view; 20. Aedeagus, dorsal view. Scale bars = 0.25 mm. (Figs. 11-20 are from Yang et al. 1989).
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maximum width (Fig. 12). Pronotum with ratio of 
width to length at middle 5.3: 1.0, pronotum and 
mesonotum together about 3.2 times as long as 
vertex in midline (Fig. 11). Forewings with 6 sub-
apical cells and 12 apical cells, about 2.4 times as 
long as broad (Fig. 14). Hind tibiae with 2 lateral 
and 5 apical spines, basal metatarsal segment 
with 4-5 spines apically.

Male genitalia with pygofer semicircular in 
ventral view, extremely narrow dorsally in lateral 
view (Figs. 16 and 19). Anal segment moderately 
large, anal style very long (Figs. 16-18). Genital 
styles short, in ventral view fused at base with 
a rounded median process, afterwards the styles 
widely divergent and then strongly turned mesad 
in apical third, in lateral view the styles have a 
finger-like process arising from their dorsal mar-
gin in basal third (Figs. 16 and 19). Aedeagus 
tubular, long, curved basoventrad and truncated 
apically (Figs. 16, 17 and 20). Periandrium tu-
bular, relatively elongate, surrounding aedeagal 
shaft for most part (Figs. 16, 17 and 20).

Material Examined

The male lectotype of this species was desig-
nated by Liang and Suwa (1998). No specimens of 
the species were examined in this study.

Distribution

China (Taiwan) (Fig. 71), Japan.

Tambinia debilis Stål, 1859 (Figs. 1, 6 and 21-29)

Tambinia debilis Stål, 1859: 317; Distant, 
1906: 277; Melichar, 1914: 89.

Ossa dimidiata de Motschulsky, 1863: 106, 
synonymised by Melichar, 1914: 89.

Ossa dimiduata [sic] Shiraki, 1913: 162.
Osea [sic] dimiduata [sic] Maki, 1916: 90.
Osea [sic] dimidiata Wong & Tao, 1934: 452.

Description. Body length: male 6.5-7.0 mm, fe-
male 6.8-7.2 mm. General color yellowish green to 
green (Figs. 1 and 6). Eyes brown to black. Fore-
wings green with veins dark green. Legs yellow-
ish green with apices of spines on tibiae and tarsi 
black. Vertex broader at base than long in midline 
(1.6: 1.0) (Figs. 1 and 21). Frons nearly as long 
as broad in widest part (Fig. 22). Pronotum with 
ratio of width to median length 5.8: 1.0, pronotum 
and mesonotum together about 4.5 times as long 
as vertex in midline (Fig. 21). Forewings with 6 
subapical cells and 14-15 apical cells, about 2.6 
times longer than broad (Fig. 24). Hind tibiae 
with 2 spines laterally and 5 apically, basal meta-
tarsal segment with 5-6 spines apically.

Male genitalia with pygofer quadrangular in 
profile, laterobasal margin prominently longer 
than laterocaudal margin (Fig. 26). Anal segment 
elongate, anal style fairly long and elliptical in 

ventral view, extending well beyond end of anal 
tube (Figs. 26 and 27). Genital styles fused in 
basal third in ventral view, medially with a big 
spindle-like process, in lateral view the genital 
styles relatively short, apical half bent dorsocau-
dad and dorsally with a finger-like process sub-
medially directed basolaterad (Figs. 26 and 29). 
Aedeagus tubular, slender, sinuate and truncated 
apically, its base slightly expanded and wrapped 
in tubular periandrium to mid-length (Figs. 26 
and 27).

Specimens Examined 

CHINA: 1�, Fujian, Quanzhou, 27-VI-1963 (I. 
Chou); 1�, Fujian, Shaowu, Dazhulan, 10-VII-
1963 (I. Chou); 1�1�, Guangdong, Zhanjiang, 01-
IX-1974 (I. Chou); 1�, Guangdong, Dinghushan, 
17-VII-1985 (Y.-L. Zhang); 2�� 5��, Hunan, 
Hengshan, 10-VIII-1985 (Y.-L. Zhang); 1�, Ji-
angxi, Fanglou, 05-VIII-2002 (Q.-X. Sun); 5��, 
Zhejiang, Gutianshan, 18-VIII-2003 (W. Dai); 
3�� 2��, Hainan Is., Qixianling, 30-IV-2008 
(Q.-L. Men).

Distribution

China (Guangdong, Guangxi, Fujian, Jiangxi, 
Hunan, Zhejiang, Hainan, Anhui, Taiwan, Hong 
Kong) (Fig. 71), Japan, Malaysia (Malacca), India 
(Madras), Singapore, Sri Lanka.

Remarks 

The placement of T. debilis has been disputed 
because of the presence of the sublateral carinae 
on vertex (Figs. 1, 6, 21 and 23) and presence of 
granules on forewings and its very long anal style 
(Figs. 26 and 27). Wilson (1986) assumed that the 
genus Kallitaxila is closely related to Tambinia. 
Yang et al. (1989) transferred T. debilis to Kal-
litaxila, but this was not accepted by Wang and 
Liang (2006, 2011). Therefore, debilis is tempo-
rarily placed in Tambinia and we think the sta-
tus of this species needs to be reconsidered in the 
future.

Molecular Characters

Partial mitochondrial COI gene sequence with 
GenBank accession number: JQ410447. Mate-
rial: 1�, Fujian, Longyan, 400m, 24-VIII-2008 
(X. Gao).

Tambinia menglunensis Men & Qin, 2009 (Figs. 2, 7 
and 30-39)

Tambinia menglunensis Men & Qin, 2009: 263.
Description. Body length: male 5.8-6.0 mm, 

female 6.0-6.2 mm. General color tawny yellow 
(Figs. 2 and 7). Eyes brown to black. Vertex, pro-
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Figs. 21-29. Tambinia debilis Stål. 21. Head and thorax, dorsal view; 22. Head, ventral view; 23. Head and tho-
rax, lateral view; 24. Right forewing; 25. Right hindwing; 26. Male genital capsule, left lateral view; 27. Aedeagus 
and anal segment, left lateral view; 28. Anal segment, dorsal view; 29. Genital styles and pygofer, dorsal view. Scale 
bars = 0.25 mm.
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notum, mesonotum and forewings covered with 
red spots (Figs. 2, 7, 30, 32 and 33). Forewings with 
light red marking along hind margin, nodal line 
suffused with red markings and numerous small 
black spots nearby distad (Figs. 2, 7 and 33).

Vertex shorter in midline than width at base 
(1.0: 1.7) (Fig. 30). Frons with ratio of length in 
midline to maximum width 1.3: 1.0 (Fig. 31). Pro-
notum with ratio of width to median length 6.0: 
1.0, pronotum and mesonotum together about 
2.7 times as long as vertex in middle (Fig. 30). 
Forewings with 6 subapical cells and 11-12 api-
cal cells, more than 2.6 times longer than broad 
(Fig. 33). Hind tibiae with 2 spines laterally and 5 
apically, basal metatarsal segment with 5 spines 
apically.

Male genitalia with pygofer quadrangular, lat-
erobasal margin almost 2 times as long as latero-
caudal margin (Fig. 35). Anal segment relatively 
short, lateral margins concave inward in dorsal 
view, ventral margin slightly concave in dorsal 
view, anal style short (Figs. 35 and 36). Genital 
styles rounded apically, in lateral view narrowed 
submedially, basally with a pair of finger-like 
processes directed laterad and another paired 
opposite triangular processes on inner margin 
medially (Figs. 35 and 37-39). Aedeagus tubular, 
slender, elongate, apex slightly expanded and 
curved caudoventrally (Fig. 35). Periandrium rel-
atively short, tubular, wrapping aedeagal shaft 
subapically (Fig. 35). 

Specimens Examined

CHINA: 7��8��, Yunnan, Menglun, 12-V-
2009 (L. Zhang).

Distribution

China (Yunnan) (Fig. 71).

Remarks 

Tambinia menglunensis is similar to T. rubro-
lineata, but can be distinguished from the latter 
by the scattered patches and stripes on the ver-
tex, pronotum, mesonotum and forewings (Figs. 
2, 7, 30, 32 and 33) and by the relatively thick 
aedeagus without process at apex (Fig. 35) (ae-
deagus slender with three spinous processes at 
apex in T. rubrolineata).

Molecular Characters 

Partial mitochondrial COI gene sequence with 
GenBank accession number: JQ410448. Mate-
rial: 1�, Yunnan, Menglun, 600m, 12-V-2009 (L. 
Zhang).

Tambinia rubrolineata Liang, 2003 (Figs. 3, 8 and 
40-49)

Tambinia rubrolineata Liang, 2003: 509.
Description. Body length: male 6.8-7.0 mm, 

female 7.0-7.2 mm. General color pale yellow 
(Figs. 3 and 8). Vertex near basolateral angle 
with red spot on each side of median carina, 
eyes brown to black (Fig. 40). Pronotum with 
two pairs of red spots between median and lat-
eral carinae and an additional pair outside lat-
eral carinae near hind margin (Figs. 3 and 40). 
Mesonotum red to reddish brown (Figs. 3 and 
40). Forewings with light brown to brown stripe 
between hind margin and claval fold, with nu-
merous irregular brown to dark spots in apical 
or subapical cells (Figs. 3 and 43). Hindwings 
with light brown markings in middle or near 
apical angle (Fig. 44). Tips of spines on tibiae 
and tarsi black.

Vertex slightly shorter in midline than wide 
at base (0.9: 1.0) (Fig. 40). Frons longer than 
maximum width (1.2: 1.0) (Fig. 41). Pronotum 
with ratio of width to median length 4.0: 1.0, 
pronotum and mesonotum together about 2.4 
times longer than vertex in midline. Forewings 
with 11 apical cells and 4-5 subapical cells, 
about 4.0 times longer than broad (Fig. 43). 
Hind tibiae with 2 lateral spines and 5 apical 
spines, basal metatarsal segment with 5 spines 
apically.

Male genitalia with pygofer quadrangular, lat-
erobasal margin sinuate and distinctly longer than 
straight laterocaudal margin (Fig. 45). Anal seg-
ment elongate, anal style beyond end of anal tube 
(Figs. 45, 46 and 49). Genital styles elongate in ven-
tral view, basal half broad and apical half apparently 
narrowed, median process small and cone-shaped, 
in the same level styles with a finger-like process 
arising from dorsal side, medially produced with an 
additional triangular process on inner margin (Figs. 
45, 47 and 48). Aedeagal shaft tubular, slender, apex 
expanded with three spinous processes on right side 
(Figs. 45 and 49). Periandrium tubular, relatively 
short (Figs. 45 and 49).

Specimens Examined 

CHINA: 1�, Yunnan, Menglun, 640m, 21-IV-
1974 (I. Chou); 1�1�, Hainan Is., Jianfengling, 
06-VI-2007 (L.-J. Cai); 1�2��, Hainan Is., Ji-
anfengling, 980m, 08-V-2008 (Q.-L. Men); 2��, 
Yunnan, Menglun, 600m, 12-V-2009 (L. Zhang). 

Distribution 

China (Yunnan, Hainan) (Fig. 71), Vietnam, 
Laos.

Remarks

Tambinia rubrolineata is similar to T. theivora 
Fennah, 1982 and T. similis Liang, 2003. It can 
be distinguished from T. theivora by the forewings 
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Figs. 30-39. Tambinia menglunensis Men & Qin. 30. Head and thorax, dorsal view; 31. Head, ventral view; 32. 
Head and thorax, lateral view; 33. Right forewing; 34. Right hindwing; 35. Male genital capsule, left lateral view; 
36. Anal segment, dorsal view; 37. Genital styles, lateral view; 38. Genital styles, ventral view; 39. Genital styles, 
dorsal view. Scale bars = 0.25 mm.
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Figs. 40-49. Tambinia rubrolineata Liang. 40. Head and thorax, dorsal view; 41. Head, ventral view; 42. Head 
and thorax, lateral view; 43. Right forewing; 44. Right hindwing. 45; Male genital capsule, left lateral view; 46. 
Anal segment, dorsal view; 47. Genital styles, dorsal view; 48. Genital styles, ventral view; 49. Anal segment and 
aedeagus, left lateral view. Scale bars = 0.25 mm.
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with 11 apical cells (9 in T. theivora) and 4-5 sub-
apical cells (3-4 in T. theivora), and from T. simil-
is by the apex of aedeagal shaft with 3 spinous 
processes (2 in T. similis) and the presence of red 
spots on vertex and pronotum (without spots in 
T. similis).

Molecular Characters

Partial mitochondrial COI gene sequence with 
GenBank accession number: JQ410449. Mate-
rial: 1�, Yunnan, Menglun, 600m, 12-V-2009 (L. 
Zhang).

Tambinia similis Liang, 2003 (Figs. 4, 9, and 50-59)

Tambinia similis Liang, 2003: 509.
Description. Body length: male 6.5-6.8 mm, fe-

male 6.7-7.0 mm. General color yellow (Figs. 4, 
9). Eyes brown to black. Forewings yellow with 
light brown stripes between hind margin and cla-
val fold or absent, and with light brown spots in 
apical and subapical cells (Figs. 4 and 53). Tips of 
spines on tibiae and tarsi black. The proportions 
and veins of forewings are very similar to those of 
T. rubrolineata Liang, 2003.

Male genitalia with pygofer quadrangular 
(Fig. 55). Anal segment elongate, anal style be-
yond end of anal tube (Figs. 55 and 56). Genital 
styles closely resemble those of T. rubrolineata 
(Figs. 55, 57 and 58). Aedeagal shaft slender, 
tubular, expanded at end, apex with two spi-
nous processes on right side (Figs. 55 and 59). 
Periandrium tubular, relatively short (Figs. 55 
and 59).

Specimens Examined 

CHINA: 1�, Yunnan, Xishuangbanna, 21-V-
1974 (I. Chou); 1�, Guangxi, Guilin, 28-VIII-1974 
(I. Chou & Z. Lu); 1�, Hainan Is., Jianfengling, 
06-VII-2007 (Y.-L. Wang); 1�1�, Hainan Is., 
Bawangling, 520m, 24-III-2008 (Q.-L. Men); 1�, 
Yunnan, Menglun, 600m, 12-V-2009 (L. Zhang). 

Distribution

China (Yunnan, Guangxi, Hainan) (Fig. 71), 
Vietnam.

Remarks 

This species is very similar to T. rubrolineata 
Liang, but can be separated from the latter by the 
vertex and pronotum without spots (Fig. 50) (ver-
tex and pronotum with spots T. rubrolineata), the 
stripes on forewings light in color or absent (Fig. 
4) (black or dark brown in T. rubrolineata) and 
the aedeagal shaft with two spinous processes 
(Figs. 55 and 59) (with three spinous processes in 
T. rubrolineata).

Molecular Characters 

Partial mitochondrial COI gene sequence with 
GenBank accession number: JQ410450. Material: 
1� Hainan Is., Bawangling, 520m, 24-III-2008 
(Q.-L. Men).

Tambinia sinuata sp. nov. (Figs. 5, 10, and 60-70)

Description. Body length: male 7.3 mm, female 
7.5-7.7 mm. General color tawny yellow (Figs. 5 
and 10). Eyes brown to black. Vertex with two lon-
gitudinal orange stripes extending to pronotum 
anteriorly (Fig. 60). Male genital segment light 
yellow. Legs with apices of spines on tibiae and 
tarsi black. 

Head including eyes narrower than pronotum, 
significantly produced in front of eyes. Vertex lon-
ger in midline than broad at base (1.2: 1.0), an-
terior margin rounded, lateral margins parallel 
between eyes and gradually narrowed cephalad 
before eyes, posterior margin straight, median ca-
rina distinct and ridged (Figs. 60 and 62). Genae in 
front of eyes visible in dorsal view (Fig. 60). Frons 
flattened, longer in midline than maximum width 
(1.7: 1.0); basally rounded, apically constricted 
with anterior margin straight in middle; frons dis-
tinctly widened from upper level of eyes to lower 
of antennal sockets, lateral margins between them 
slightly concave; median carina thin and percur-
rent (Fig. 61). Eyes oval, ocelli small (Fig. 62). 
Clypeus distinctly ridged centrally (Fig. 61).

Pronotum with ratio of length to maximum 
width 1.0: 5.0, anterior margin straight, posteri-
or margin obtusely excavated, dorsal disc almost 
parallel to vertex at base, median carina distinctly 
ridged and percurrent, with one lateral carina on 
each side between eye and tegula (Figs. 60 and 62). 
Mesonotum tricarinate, median carina straight, 
reaching the distinct transverse suture separating 
the dorsal angle; lateral carinae converging apical-
ly and posteriorly extending to hind margin; pro-
notum and mesonotum together about 1.6 times 
as long as vertex in midline (Fig. 60). Forewings 
rounded apically, widest near apex, more than 3.0 
times as long as maximum breadth, Sc+R forking 
more than 3/5 basally, Cu1 forking after level of 
junction of claval veins, claval apex beyond mid-
point of forewings, claval veins converging in basal 
third, with 5 subapical cells and 17-18 apical cells 
(Fig. 63). Hindwings hyaline (Fig. 64). Hind tibiae 
with 2 lateral spines and 5 apical spines, basal 
metatarsal segment with 5 spines apically.

Male genitalia with pygofer quadrangular in 
profile, laterocaudal margin almost straight, lat-
erobasal margin sinuate and more than twice as 
long as laterocaudal margin (Fig. 65). Anal seg-
ment relatively short, not surpassing end of ae-
deagus, lateral margins almost parallel in dorsal 
view, anal style elongate and beyond end of anal 
segment (Figs. 65, 66 and 69). Genital styles sym-

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 27 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



Men & Qin: Revision of Chinese Tambinia (Hemiptera: Tropiduchidae) Planthopper 1105

Figs. 50-59. Tambinia similis Liang. 50. Head and thorax, dorsal view; 51. Head, ventral view; 52. Head and 
thorax, lateral view; 53. Right forewing; 54. Right hindwing; 55. Male genital capsule, left lateral view; 56. Anal seg-
ment, dorsal view; 57. Genital styles, dorsal view; 58. Genital styles, ventral view; 59. Anal segment and aedeagus, 
left lateral view. Scale bars = 0.25 mm.
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Figs. 60-70. Tambinia sinuata sp. nov. 60. Head and thorax, dorsal view; 61. Head, ventral view; 62. Head and 
thorax, lateral view; 63. Right forewing; 64. Right hindwing; 65. Male genital capsule, left lateral view; 66. Anal 
segment, dorsal view; 67. Genital styles and pygofer, dorsal view; 68. Genital styles and pygofer, ventral view; 69. 
Anal segment and aedeagus, left lateral view; 70. Aedeagus, ventral view. Scale bars = 0.25 mm.
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metrical, in ventral view widest near base, me-
dian process small and cone-shaped, subbasally 
with another finger-like process on the dorsal side 
directed laterad, in lateral view styles narrowed 
in middle (Figs. 65, 67 and 68). Aedeagus tubu-
lar, elongate and beyond end of genital styles, 
distinctly sinuate, expanded in apical half, apical 
third fissured at ventral side (Figs. 65, 69 and 70). 
Periandrium fused with ventral base of anal seg-
ment, symmetrical, tubular, enveloping aedeagal 
shaft in middle (Figs. 65 and 69). 

Material Examined 

HOLOTYPE: �, CHINA: Yunnan, Lincang, 
Banhong, 1176m, 27-V-2011 (S.-L. Xu) (NWAFU). 
Paratypes: CHINA: 1�, same data as holotype; 
1�, Yunnan, Lincang, Nansan, 1010m, 07-VII-

2007 (L.-J. Cai) (NWAFU); 1�, Yunnan, Ruili, 
Ruili Arboretum, 21-VII-2007 (C. Wei) (NWAFU).

Etymology.

The specific epithet is an adjective derived 
from the Latin ‘sinuatus’ with the feminine ter-
mination ‘-a’, referring to the sinuate aedeagal 
shaft of this species.

Distribution 

China (Yunnan) (Fig. 71).

Remarks 

The new species is very similar to T. verticalis 
Distant in external morphology, but differs from 

TABLE 1. PAIRWISE GENETIC DISTANCES FOR COI GENE SEQUENCES OF FIVE TAMBINIA SPECIES.

Species T. debilis T. menglunensis T. rubrolineata T. similis T. sinuata sp. nov.

T. debilis
T. menglunensis 0.1072
T. rubrolineata 0.0731 0.0977
T. similis 0.0787 0.0740 0.0306
T. sinuata sp. nov. 0.0957 0.0683 0.0797 0.0571

Fig. 71. Geographic distribution of Chinese Tambinia species: T. bizonata (�); T. debilis (�); T. menglunensis 
(�); T. rubrolineata (●); T. similis (�); T. sinuata sp. nov. (	).
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the latter in the absence of triangular process on 
the inner side of the genital style (Figs. 67 and 68) 
(triangular process present in T. verticalis), the ae-
deagal shaft expanded in apical half (Figs. 65, 69 
and 70) (aedeagal shaft only expanded near apex 
in T. verticalis) and the forewings with 5 subapical 
cells (Fig. 63) (6 subapical cells in T. verticalis).

Molecular Characters 

Partial mitochondrial COI gene sequence with 
GenBank accession number: JQ410451. Material: 
1�, Yunnan, Lincang, Banhong, 1176m, 27-V-
2011(S.-L. Xu).

COI Sequences Analysis

Variable sites from partial COI gene sequences 
for Chinese Tambinia species are shown in Fig. 
72. There are no gaps in the sequences of 603 
sites, which include 168 variable sites and 435 
conserved sites. Of 168 variable sites, 62 were 

parsimony informative sites. The pairwise dis-
tances among the 5 species ranged from 0.0306 to 
0.1072 (Table 1).

DISCUSSION

Based on a recent study of species in this ge-
nus (Wang & Liang 2011), there are 25 species 
of Tambinia known in the world, including seven 
species (venusta (Kirkaldy 1906), exoleta Meli-
char 1914, fasciculosa Melichar 1914, guamensis 
Metcalf 1946, sisyphus Fennah 1956, conus Wang 
& Liang 2011, sexmaculata Wang & Liang 2011) 
from the Australian Region. 18 species (debilis 
Stål 1859, languida Stål 1859, rufoornata Stål 
1859, atrosignata Distant 1906, capitata Distant 
1906, inconspicua Distant 1906, bizonata Matsu-
mura 1914, rubromaculata Distant 1916, vertica-
lis Distant 1916, zonata Muir 1931, pitho Fennah 
1970, theivora Fennah 1982, rubrolineata Liang 
2003, similis Liang 2003, menglunensis Men & 
Qin 2009, macula Wang & Liang 2011, robustoca-

Fig. 72. Variable sites from mitochondrial COI gene sequence alignment. Numbers arrayed vertically represent 
the positions of the nucleotides. Matched sites are marked with dots.
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rina Wang & Liang 2011, sinuata sp. nov. 2012, 
China) from the Oriental Region. T. verticalis 
from India has been found breeding on coconut 
in Zanzibar, Africa. In the Chinese fauna, 5 spe-
cies of the genus have been reported in southern 
China. Considering the close proximity of these 
regions to Indo-China and Southeast Asia where 
Tambinia species are highly distributed, it seems 
that there are gaps between field collecting and 
the higher diversity of Chinese tropiduchid fau-
na. Species like T. verticalis occurs in South India 
and T. inconspicua in Burma might possibly be 
found in China because of the close geographical 
location. Although every new carefully document-
ed collection usually yields more and more new 
species from this genus, there is still a need for 
more sampling and taxonomic work to be done in 
the future.

Genetic distance among 5 Tambinia species 
ranged from 0.0306 to 0.1072, which indicates the 
mtDNA COI gene is effectively used as a means 
for identifying planthopper species. The genetic 
distance between T. rubrolineata and T. similis 
was 0.0306, the minimal value found when com-
pared with the other 4 species; this suggests a 
closer relationship and is in agreement with dis-
tinct morphological similarities. The distances 
between the new species and the 4 known spe-
cies ranged from 0.0571 to 0.0957, which provides 
molecular evidence for the distinctiveness of this 
new species (Table 1). 

In Tropiduchidae, alpha taxonomy will be re-
quired to integrate data from morphology, behav-
ior, ecology and geographic variation. This will be 
reinforced with complementary information from 
DNA sequences. Moreover, the characterization 
of molecular data in Tropiduchidae will contrib-
ute to our knowledge of the biodiversity and mo-
lecular evolution in the Hemiptera.

ACKNOWLEDGMENTS

We thank Dr. John Richard Schrock (Emporia State 
University, Emporia, KS, USA) for proofreading. We 
thank Xiao Zhao and Hao Xu (Northwest A & F Univer-
sity, Yangling, Shaanxi, China) for their technical as-
sistance in sequence analysis. This study was supported 
by the National Natural Science Foundation of China 
(grant nos 30970387 and 31172126).

REFERENCES CITED

BIERMAN, C. J. H. 1910. Homoptera aus Niederlandisch 
Ost-Judian II. Heraausgegeben von Mac Gillavry 
und K. W. Dammerman. Notes Leyden Mus. 33: 20-
68; pls. 2, figs. 12.

DISTANT, W. L. 1906. The Fauna of British India, Includ-
ing Ceylon and Burma. Rhynchota 3 (Heteroptera-
Homoptera). Taylor & Francis, London. pp. 175-491.

DISTANT, W. L. 1916. The Fauna of British India, Includ-
ing Ceylon and Burma. Rhynchota 6 (Heteroptera-
Homoptera). Taylor & Francis, London. pp. 17-145.

FENNAH, R. G. 1956. Homoptera: Fulgoroidea. Insects 
Micronesia 6: 1-211.

FENNAH, R. G. 1970. The Tropiduchidae collected by 
the Noona Dan Expedition in the Philippines and 
Bismarck Archipelago (Insect, Homoptera, Fulgoroi-
dea). Steenstrupia 1: 61-82.

FENNAH, R. G. 1982. A tribal classification of the Tropi-
duchidae (Homoptera: Fulgoroidea), with the de-
scription of a new species on tea in Malaysia. Bull. 
Entomol. Res. 72: 631-643.

FOLMER, O., BLACK, M., HOEH, W., LUTZ, R., AND VRIJEN-
HOEK, R. 1994. DNA primers for amplification of 
mitochondrial cytochrome c oxidase subunit I from 
diverse metazoan invertebrates. Mol. Mar. Biol. Bio-
technol. 3: 294-299.

KIMURA, M. 1980. A simple method for estimating evolu-
tionary rate of base substitutions through compara-
tive studies of nucleotide sequences. J. Mol. Evol. 16: 
111-120.

KIRKALDY, G. W. 1906. Leafhoppers and their Natural 
Enemies. Part IX. Leafhoppers, Hemiptera. Bull. 
Hawaiian Sugar Planters Assoc. Div. Entomol. 1: 
271-479.

LIANG, A.-P., AND JIANG, G.-M. 2003. Two new species 
of Tambinia Stål (Hemiptera: Tropiduchidae) from 
China, Laos and Vietnam, with description of eggs. 
J. Kansas Entomol. Soc. 76: 509-517.

LIANG, A.-P., AND SUWA, M. 1998. Type specimens of Mat-
sumura’s species of Fulgoroidea (excluding Delpha-
cidae) in the Hokkaido University insect collection, 
Japan (Hemiptera: Fulgoromorpha). Ins. Matsum. 
54: 133-166.

MATSUMURA, S. 1914. Beitrag zur Kenntnis der 
Fulgoriden Japans. Ann. Mus. Nat. Hungarici 12: 
261-305.

MELICHAR, L. 1914. Monographie der Tropiduchinen 
(Homoptera). Verh. des Naturf. Ver. Brünn 53: 1-145.

MEN, Q.-L., QIN, D.-Z., AND LIU, G.-L. 2009. A taxonom-
ic study of the genus Tambinia Stål (Hemiptera: 
Fulgoroidea: Tropiduchidae) from China. Entomo-
taxonomia 31: 6-8.

METCALF, Z. P. 1946. Insects of Guam. II. Homoptera. 
Fulgoroidea and Jassoidea of Guam. Bull. Bernice P. 
Bishop Mus. 189: 105-148.

METCALF, Z. P. 1954. General Catalogue of the Homop-
tera. Fasc. IV. Fulgoroidea. Part 11. Tropiduchidae). 
North Carolina State College, Raleigh, NC. 167 pp.

MUIR, F. 1913. On some new Fulgoroidea. Proc. Hawai-
ian Entomol. Soc. 2: 237-269. 

MUIR, F. 1931. New and little-known Fulgoroidea in the 
British Museum (Homoptera). Ann. Mag. Nat. Hist. 
7: 297-314.

STÅL, C. 1859. Novae quaedem Fulgorinorum formae 
speciesque insigniores. Berliner Entomol. Zeit. 3: 
313-327.

TAMURA, K., DUDLEY, J., NEI, M., AND KUMAR, S. 2007. 
MEGA4: Molecular Evolutionary Genetics Analysis 
(MEGA) Software Version 4.0. Mol. Biol. Evol. 24: 
1596-1599.

THOMPSON, J. D., GIBSON, T. J., PLEWNIAK, F., JEANMOU-
GIN, F., AND HIGGINS, D. G. 1997. The CLUSTAL_X 
Windows interface: flexible strategies for multiple 
sequence alignment aided by quality analysis tools. 
Nucleic Acids Res. 24: 4876-4882.

WANG, R.-R., AND LIANG, A.-P. 2006. Descriptions of the 
female genitalia of Cixiopsis punctatus and Tambin-
ia debilis (Hemiptera, Fulgoromorpha, Tropiduchi-
dae). Acta Zootax. Sinica 31: 509-512.

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 27 Apr 2024
Terms of Use: https://bioone.org/terms-of-use



1110 Florida Entomologist 95(4) December 2012

WANG, R.-R., AND LIANG, A.-P. 2011. Taxonomic review of 
the genus Tambinia Stål (Hemiptera, Fulgoromor-
pha, Tropiduchidae) with descriptions of four new 
species from the Pacific region. ZooKeys 132: 13-31.

WILSON, M. R. 1986. An Indian tropiduchid planthopper 
Tambinia verticalis Distant (Hemiptera: Fulgoroi-

dea) breeding on coconut in Zanzibar. Bull. Entomol. 
Res. 76: 385-388.

YANG, J.-T., YANG, C.-T. AND WILSON, M. R. 1989. Tropi-
duchidae of Taiwan (Homoptera: Fulgoroidea). Col-
lected Papers on Homoptera of Taiwan, Taiwan Mus. 
Spec. Publ. 8: 65-115.

Downloaded From: https://bioone.org/journals/Florida-Entomologist on 27 Apr 2024
Terms of Use: https://bioone.org/terms-of-use


