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Identification and genetic diversity analysis of Tachycines ( Gymnaeta) in

some caves of Guizhou Province
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Abstract: Guizhou Province is one of the provinces with rich karst cave ecosystem in China. As indicator
species of ecological environment the species of Rhaphidophoridae are dominant cave insects. As the
dominant species in the cave and the indicator species of ecological environment the genetic diversity of
Gymnaeta can reflect the biodiversity of caves. In order to evaluate the impact of cave development on the
biodiversity of cave the present study identified 97 specimens of Tachycines ( Gymnaeta) from eight caves
in Bijie Qianxinan Tongren and Qiannan by morphological identification and molecular assisted
identification and analyzed their genetic diversity. Eight species of Tachycines ( Gymnaeta) and three
undetermined species with ambiguous morphological identification were identified including Tachycines
( Gymnaeta) fallax and Tachycines ( Gymnaeta) cavernus which were first reported in Guizhou. By using

mitochondrial COI gene to construct the phylogenetic tree of Tachycines ( Gymnaeta) the indeterminate
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species were identified. It is suggested that there may be complex species among Tachycines ( Gymnaeta)

cavernus

Tachycines ( Gymnaeta) solidus and Tachycines ( Gymnaeta) borutzkyi. Small cave space and

low relative humidity human disturbance and serious cave development will reduce the population and

genetic diversity of Tachycines ( Gymnaeta) .
for caves with large cave space and rich species
promote ecological science and technology tourism.
Guizhou; karst cave;

Key words:

diversity; cave protection
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1

Table 1 Sample source and cave description

~

) Altitude longitude ) Number of samples
Cave’s name ) Cave environment
and latitude collected

1252 m 1.2 m 2.3 m
N: 26.031123 5~6m o 8
E: 106. 412335 35% N

CDD

3.5m
471 m
2.8 m
o N: 28.218420 25
DD 35 m o
E: 108. 276036
90% N N B

1285 m
N: 27.243146 10

MTDD ' . 25 m 45%
E: 106. 066625

1283 m
o N: 27.243854 70% N N N 13
E: 106. 066440 °
75% o

GND

3.2m 2.5m 30 m;
1428 m 15 m ;
o N: 27.207656 40 m o 9
E: 106. 068320

SND

65% N N

1026 m
o N: 24.574263 7

QID
E: 104. 554129 87% N N o

1284 m

© N: 24.574000 16
XD 80% N N
E: 104. 561800

1.8 m 2.2 m
1137 m

o N 24.952187 9
BLD o 85% N N
E: 104. 934455
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Table 2 Index number of GenBank of COI sequence of the
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Species  Accession number Sources of sequences
Diestrammena sp. MF441178 Unpublished
Diestrammena sp. MF441179 Unpublished
Diestrammena.sp. MF441180 Unpublished
Diestrammena sp. MF441176 Unpublished
Diestrammena sp. MF441182 Unpublished
Diestrammena sp. MF441181 Unpublished
Diestrammena sp. MF441177 Unpublished

Tachycines asynamora KX057726 Zhou et al. 2017
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Fig. 1  Morphological identification of Tachycines ( Gymnaeta)
a v b ; Cc ;od
X e X o f : g
v h ; i v ;
k 1 ; m i on o

Note: Tachycines ( Gymnaeta) zorzini: a Female subgenital plate ventral view; b Male genitalia dorsal view; Tachycines
( Gymnaeta) lalinus: ¢ Female subgenital plate ventral view; d Male genitalia dorsal view; Tachycines ( Gymnaeta) solidus:
e Female subgenital plate ventral view; Tachycines ( Gymnaeta) cavernus: f Male genitalia dorsal view; Tachycines
( Gymnaeta) borutzkyi: g Female subgenital plate ventral view; h Male genitalia dorsal view; Tachycines ( Gymnaeta) fallax:
i Female subgenital plate ventral view; j Male genitalia dorsal view; Tachycines ( Gymnaeta) chenhui: k Female subgenital
plate ventral view; 1 Male genitalia dorsal view; Tachycines ( Gymnaeta) latellai: m Female subgenital plate ventral view;

n Male genitalia dorsal view.

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net
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Table 3 Statistics of Tachycines ( Gymnaeta) in different caves

Cave’s name Samples Spices Species
Tachycines ( Gymnaeta) latellai
( CDD) 8 3 1 Tachycines ( Gymnaeta) spl.
2 Tachycines ( Gymnaeta) sp2.
Tachycines ( Gymnaeta) lalinus
Tachycines ( Gymnaeta) cavernus
( DD) 25 5 Tachycines ( Gymnaeta) solidus
3 Tachycines ( Gymnaeta) sp3.
Tachycines ( Gymnaeta) boruizkyi
( MTDD) 10 1 Tachycines ( Gymnaeta) zorzini
( GND) 13 1 Tachycines ( Gymnaeta) zorzini
( SND) 9 1 Tachycines ( Gymnaeta) zorzini
Tachycines ( Gymnaeta) fallax
( QJD) 7 3 Tachycines ( Gymnaeta) chenhui
4 Tachycines ( Gymnaeta) sp4.
Tachycines ( Gymnaeta) allax
(XD) 16 2
Tachycines ( Gymnaeta) chenhui
Tachycines ymnaeta) fallax
(BLD) 0 5 y (Gy ) S
Tachycines ( Gymnaeta) chenhui
2.3
MEGA 7.0
Tachycines ( Gymnaeta) sp2.
° 2.2
Tachycines ( Gymnaeta) sp3.
o 4
0. 0055
0. 1366 0. 1366 :
Tachycines ( Gymnaeta) sp2. Tachycines ( Gymnaeta)
sph. 0. 0055 . . .
0.0078 . 1 .
2.4
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2 106  COI
Fig. 2 Phylogenetic tree based on 106 COI sequences
BI/NJ. Note: The number on the branch represents the
posterior probability of the branch BI/NJ.
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4
Table 4 Genetic distance between species of Tachycines ( Gymnaeta)
1 2 3 4 5 6 7 8 9 10 11

1 0.0106 0.0104 0.0103 0.0105 0.0108 0.0107 0.0110 0.0110 0.0106  0.0121

2 0.0762 0.0107 0.0113 0.0111 0.0112 0.0109 0.0114 0.0117 0.0116  0.0122

3 0.0875  0.0830 0.0030 0.0025 0.0100 0.0098 0.0107 0.0085 0.0079  0.0131

4 0.0876  0.0888 0.0078 0.0033  0.0101 0.0098 0.0108 0.0088 0.0078  0.0131

5 0.0867 0.0870 0.0055 0.0078 0.0101  0.0099 0.0107 0.0089 0.0079  0.0133

6 0.0853 0.0887 0.0732 0.0727 0.0740 0.0071  0.0107 0.0102 0.0097  0.0121

7 0.0875 0.0842 0.0719 0.0714 0.0727 0.0414 0.0111  0.0104 0.0093 0.0118

0.0898 0.0917 0.0887 0.0898 0.0848 0.0897 0.1009 0.0116  0.0105 0.0128

9 0.1016  0.0956 0.0510 0.0549 0.0549 0.0810 0.0781 0.1013 0.0084  0.0132

10 0.0909 0.0911 0.0432 0.0408 0.0424 0.0724 0.0704 0.0879 0.0542 0.0131

11 0.1192 0.1112 0.1327 0.1344 0.1334 0.1226 0.1135 0.1303 0.1366 0. 1287

1 ) ;3 ;4 ; ;6 7 ;
8 ;9 2; 10 1; 11 4, Note: 1 Tachycines ( Gymnaeta) fallax; 2 Tachycines

( Gymnaeta) chenhui; 3  Tachycines ( Gymnaeta) cavernus; 4 Tachycines ( Gymnaeta)

borutzkyi; 5  Tachycines ( Gymnaeta)

solidus; 6 Tachycines ( Gymnaeta) lalinus; 7 Tachycines ( Gymnaeta) zorzini; 8 Tachycines ( Gymnaeta) latellai; 9  Tachycines

Tachycines ( Gymnaeta) sp4.

( Gymnaeta) sp2.; 10 Tachycines ( Gymnaeta) spl.; 11

5

Table 5 Statistical table of species genetic diversity index in each cave

Cave’s . Sequence (5) . (Hd) ( F) .
name Species urber Poly@orphlc: Haplotype Hailplot)./pe Nuc.lel(: .a(:ld
site diversity diversity
DD Tachycines ( Gymnaeta) lalinus 8 1 2 0. 2500 0. 0004
Tachycines ( Gymnaeta) solidus 3 0 1 0. 0000 0. 0000
Tachycines ( Gymnaeta) cavernus 4 3 2 0. 6670 0. 0031
Tachycines ( Gymnaeta) borutzkyi 10 4 4 0.7110 0. 0023
CDD 1 Tachycines ( Gymnaeta) spl. 2 0 1 0. 0000 0. 0000
2 Tachycines ( Gymnaeta) sp2. 2 4 2 1. 0000 0. 0063
Tachycines ( Gymnaeta) latellai 4 0 1 0. 0000 0. 0000
BLD Tachycines ( Gymnaeta) fallax 4 1 2 0. 5000 0. 0008
Tachycines ( Gymnaeta) chenhui 5 1 2 0. 4000 0. 0006
QJID Tachycines ( Gymnaeta) fallax 4 1 2 0. 5000 0. 0008
Tachycines ( Gymnaeta) chenhui 2 1 2 1. 0000 0.0016
XD Tachycines ( Gymnaeta) fallax 5 1 2 0. 4000 0. 0006
Tachycines ( Gymnaeta) chenhui 11 1 2 0.1820 0. 0003
SND Tachycines ( Gymnaeta) zorzini 9 1 2 0. 2220 0. 0004
MTDD Tachycines ( Gymnaeta) zorzini 10 1 2 0. 5330 0. 0008
GND Tachycines ( Gymnaeta) zorzini 13 2 3 0. 5000 0. 0009
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3
3.1
( 2014;
2019)
( Barber et al. 2006; Puillandre
et al. 2009)
( Cameron 2014)
(- )
( Song et al. 2015; Zhou
et al. 2017) o col
DNA barcoding
( Feng et al.
2019) .
(
2020)
col  ITSI
( Valerio et al. 2013)

3.2

( Zhang & Liu 2009)

( Jaio et al. 2008; Qin
et al. 2019)
( Gorochov  1998)
( Gorochov et al. 2006)
( 2018;
Qin et al. 2019 2020)
3.3
Pi
(Avise & Zink 1988) .
32 coI
( 2011) .
( 2014) .
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