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Cluster analysis of geographical distribution patterns of Erythroneurini
in China
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Abstract: The distribution of the tribe Erythroneurini in China and Guizhou Zoogeographical regions was
analyzed, and the reasons for formation, origin and evolution of the distribution pattern were discussed.
According to its geographical distribution data in China and Guizhou respectively, the cluster analysis of
the distribution of Erythroneurine leathoppers in regions and subregions was performed by using MEGA
6.0, SPSS 22. 0 and ArcGIS 10. 2. The result shows that the modern distribution centers of this tribe in
China include Western Mountain Plateau Subregion, Southern Taiwan Subregion and Southern Yunnan
Hilly Subregion, and its distribution of hot spots are Xishuangbanna area, Hainan area and Taiwan area.
The modern distribution centers in Guizhou are the Eastern Guizhou Lower Mountain and Hill Province,

Northern Guizhou Middle Mountain and Canyon Province and Southern Guizhou Lower Mountain and River
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Valley Province. The hot spots in Guizhou are Yanhe in the north of Tongren, Wuchuan in Zunyi,
Rongjiang and Leishan in Qiandongnan Prefecture. The order of formation of Chinese distribution region of
Erythroneurine leathoppers is firstly Northeast Region, then Qinghai-Tibet Region and Mongolia—Xinjiang
Region, and finally Southwest China Region, North China Region, South China Region and Central China
Region. The order of formation of distribution region in Guizhou is firstly Western Guizhou Plateau and
Middle Mountain Province and Central Guizhou Plain and Hill Province, followed by Southern Guizhou
Lower Mountain and River Valley Province, and finally Northern Guizhou Middle Mountain and Canyon
Province and Eastern Guizhou Lower Mountain and Hill Province. Among Chinese distribution regions, the
similarity of B2, and B2, cluster group at genera level is the highest, and the interval correlation is the
strongest. In Guizhou distribution region, the Eastern Guizhou Lower Mountain and Hill Province and the
Northern Guizhou Middle Mountain and Canyon Province at genera level have the highest similarity and the
most frequent species exchanges. At present, the geographical distribution pattern of the Erythroneurine
leathoppers is mainly the result of interaction of the historical climate change, the current climate
conditions and the vegetation cover, and so on. The origin and evolution of the fauna are mainly affected
by the geological tectonic movement; the distribution similarity of leathoppers in different regions is may be
related to the spread of species from south to north caused by climate change.

Key words: Erythroneurini; zoogeographic division; simplicity analysis of endemicity; cluster analysis;
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Table 1 Statistical analysis of genera of diversity in the zoogeographic region of the Erythroneurini in China

T E S X R Kok R X Kokt Fif s
China Zoogeographical realms Number  Endemic genera Subregion Number  Endemic genera
RILX (1) ) 0 RMLIEWIX (TA) 0 0
Northeast China Greater Khingan Range Subregion
KA X (1B) | 0
Changbai Mountain Subregion
FRILF O IX (1C) ] o
Songliao Plain Subregion
AL (1) ” ] BT JFEEIX (1TA) 14 1
North China Huanghuai Plain Subregion
B L FOE X (11B) i 0
Loess Plateau Subregion
SORTIX. (10 1 0 RARE R X (TITA) 0 0
Mongolia—Xinjiang Region Eastern Grassland Subregion
PUERIEEE X ( 11IB) 1 0
Western Desert Subregion
KUNHTIX ( 1TC) 1 )
Tianshan Mountain Subregion
HRX (1V) 1 0 JEPERFUEI (IVA) 0 0
Qinghai-Tibet Region Qiangtang Plateau Subregion
TR X (1VB) | 0
Qinghai Southern-Tibet Subregion
PiRIX (V) s 6 PR LRI (VA) s ¢
Southwest China Southwest Mountain Subregion
s X (V) 20 3 AR LBPIRIIX (VIA) " 0
Central China Eastern Hilly Plain Subregion
PG L b g JRAE X ( VIB) 28 ;
Western Mountain Plateau Subregion
AEEX (VI 38 . ) YFEE X ( VIIA) . |
South China Fujian-Guangzhou Coastal Subregion
PRI X (VIIB) 20 ;
Southern Yunnan Mountain Subregion
ML ((VIIC) ” 5
Hainan Subregion
ETEWIX (VIID
ERC ( ) 23 3

Taiwan Subregion
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Fig. 1  Geographical distribution of genera of Erythroneurini in China
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Fig. 2 Distribution density of genera of Erythroneurini in China
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Fig. 3 Geographical distribution of genera of Erythroneurini in Guizhou
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Table 2 Statistical analysis of genera of diversity in the zoogeographic region of the Erythroneurini in Guizhou

BN BIPIIX R . LS EN S , . LR e
o Bt A 1SR L34S Bk .
Guizhou Endemic Endemic
) Number Province of physical geography Number
Zoogeographical realms genera genera
FARGIX (V) g 0 Byus s (D) 8 0
Southwest China Western Guizhou Plateau and Medium Mountain Province
BRI (V) 28 20 Bl ks (1) 9 1
Central China Central Guizhou Plain and Hill Province

BAMILEREE (1)

17 2
Eastern Guizhou Lower Mountain and Hill Province
Btk (1V) 15 4
Northern Guizhou Medium Mountain and Canyon Province
WA (V) s 3

SouthernGuizhou Lower Mountain and River Valley Province
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Fig. 4 Distributiondensity of genera of Erythroneurini in Guizhou
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Fig. 5 The cladogram of distributional regions of Erythroneurini from China ( The numbers on the nodes

correspond to the percentage bootstrap values for 1 000 replicates)
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Fig. 6 The cladogram of distributional regions of Erythroneurini from Guizhou ( The numbers on the

nodes correspond to the percentage bootstrap values for 1 000 replicates)
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Fig. 7 Cluster analysis of genera of Erythroneurini in zoogeographic division of China
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Table 3 Distribution subregions similarity matrix of Erythroneurini in China
VP IX Subregion 1B IcC A B mB mc B VA VIA VIB VIA WVIB VIC VID
IB 1. 000
IC 0.994 1.000
mTA 0.712 0.724 1.000
B 0.619 0.631 0.570 1.000
B 0.950 0.950 0.657 0.657 1.000
Irc 0.950 0.950 0.657 0.657 1.000 1.000
IVB 0.985 0.985 0.715 0.622 0.942 0.942 1.000
VA 0.867 0.873 0.672 0.678 0.818 0.818 0.853 1.000
VIA 0.577 0.565 0.738 0.561 0.510 0.510 0.545 0.581 1.000
ViB 0.055 0.050 0.387 0.168 0.000 0.000 0.082 0.171 0.225 1.000
VIA 0.815 0.809 0.636 0.538 0.759 0.759 0.794 0.717 0.625 0.142 1.000
VIB 0.838 0.832 0.690 0.538 0.788 0.788 0.847 0.727 0.549 0.375 0.698 1.000
ViiC 0.745 0.740 0.551 0.415 0.696 0.696 0.731 0.750 0.483 0.314 0.804 0.767 1.000
VID 0.611 0.616 0.620 0.501 0.567 0.567 0.625 0.721 0.383 0.451 0.564 0.669 0.727 1.000
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Cluster analysis of the genera of Erythroneurini in the zoogeographic division of Guizhou
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Table 4 Similarity matrix for cluster analysis of distribution region of Erythroneurini in Guizhou

H #Xk48 Natural Province I Il i1 v \4
I 1. 000
I 0. 484 1. 000
I 0.205 0. 000 1. 000
v 0.410 0. 466 1. 000 1. 000
\Y 0.291 0.243 0. 001 0.194 1. 000
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