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Nujiang Lisu Autonomous Prefecture is located in the northwest of Yunnan Province, where scrub typhus has
been prevailing. Therefore, the investigation and analysis of chiggers in Nujiang Prefecture is of great
significance for the prevention and control of scrub typhus in this region. [Methods] The present study was
conducted in Nujiang Prefecture from 2002 to 2022, which involves the field investigation, collection and
specimen making of chigger mites, taxonomic identification of chigger mites, analysis of sample
completeness, analysis of species composition of chigger mites, and visualization of host-chigger mite
relationship. The sample completeness was determined through the curve of species sparsity, extrapolation and
coverage index. The infestation indexes of chiggers were routinely calculated. Infestation indices include
prevalence (Pwm, %), mean abundance (4) and mean intensity (/). Spearman correlation coefficient was used to
analyze the interspecific relationships among some main chigger species. The bipartite network analysis was
used to analyze the mutual relationship between host species and chigger species. [Results] The results
showed that the coverage index reached 99.55% (Fig. 2). A total of 2 036 rodents and other sympatric small
mammal hosts were identified as 4 orders, 9 families, 26 genera and 44 species. From the body surface
of 2 036 hosts, 3 087 chigger mites were collected and taxonomically identified as two families, three
subfamilies, 12 genera and 66 species. The 66 chigger species were listed in the form of taxonomic checklists
(Table 1). The overall infestation prevalence, mean abundance and mean intensity of chigger mites on their
hosts were Pm= 7.02%, 4 = 1.52 and I = 21.59, respectively. The taxonomic tree diagram at the level of
families and genera showed that the number of the genus Leptotrombidium were abundant with the constituent
ratio Cr=26.47% (817/3 087) (Fig. 1). Among the 66 identified species, there were two dominant species (Cr
= 56.24%, 1 736/3 087), one vector and five potential vector species of scrub typhus. Of the six vector and
potential vector species of chigger mites, the vector L. scutellare and potential vector L. rusticum were the
major species with the highest number of individuals (Table 2). The bipartite network analysis between
chigger mites and their hosts showed that a single chigger species can parasitize a few host species, and a
single host species can harbour a few chigger species with low host specificity (Fig. 3). A positive correlation
existed among some chigger mite species in host selection (Fig. 4). [Conclusion] The sampling of field
investigation is sufficient for this study, and the species diversity of chigger mites is high in Nujiang
Prefecture. The low host specificity of chigger mites, the abundance of the genus Leptotrombidium and the
coexistence of six vector or potential vector chigger species in Nujiang Prefecture would increase the potential
risk of transmission and focus persistence of scrub typhus in the region.
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Fig.1 The taxonomic tree diagram for different families, subfamilies, and genera of chigger mites on rodents and

other sympatric small mammal hosts in Nujiang, Yunnan (2002-2022)

i H7- AR L Cro The number in the figure is constituent ratio, C;.

R1 EERILEAESEIREF (2002—2022)

Table 1 Taxonomic checklists of chigger mites on rodents in Nujiang, Yunnan (2002-2022)

b Species Ff Species
EWE VARl Trombiculinae Ewing, 1929 Bk EWiE Doloisia Oudemans, 1910
£ W8 Leptotrombidium Nagayo et al., 1916 FH R BREWE D. brachypus (Audy et Nadchatram, 1957)
HHABLT 60 L. sinicum Yu et al., 1981 FeWE LW B Ascoschoengastia Ewing, 1945
IINBR AT 08 L. scutellare Nagayo et al., 19212 WV Fe 605 A. Spindalis (Wen et Wu, 1984)
FELLT W L. hiemalis Yu et al., 1982 EEE BEHE 60 A. indica Hirst, 1915
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Fh Species

# Species

Z WP A 360 L. rusticum Yu, Yang et Gong, 1986°
F IREFEM L. wangi Yu et al., 1986
B AT N L. densipunctatum Yu et al., 1982
FKHEAFE# L. yongshengense Yu et Yang, 1986
T REFEN L. xiaguanense Yu et Yang, 1981
DT LI AT &0 L. gongshanense Yu et al., 1981
5T BAEW L. spicanisetum Yu et al., 1986
HEASLF 60 L. cuonae Wang et al., 1996
JRMRAF &0 L. deplanoscutum Yu et Zi, 1981
PR 41360 L. lianghense Yu et al., 1983
{13 47 606 L. qujingense Yu et al., 1981
S B G L. allosetum Wang et al., 1981
WVT4F 60 L. cangjiangense Yu et al., 1981
WALLF &M L. hupeicum Ma et Hsu, 1965
IO LT 600 L. biji Wen et Xiang, 1984
B L EWE L. laojunshanense Yu et al., 1986
i fa] 47 360 L. zhongdianense Yu et Yang, 1981
R R EF 60 L. baoshui Wen et Xiang, 1984
AL W L. rupestre Traub et Nadchatram, 1967°
VTG LT 0 L. bambicola Wen et Xiang, 1984
FRELT €W L. fijianense Liao et Wang, 1983
K40 L. submagnum Wang et al., 1988
I Fr W8 Trombiculindus Radford, 1948
=M A W T yunnanus Wang et Yu, 1965
WO A 80 T cuneatus Traub et Evans, 1951
Pyt &4 T bambusoides Wang et Yu, 1965
AT Fr 60 T nujiange Wen et Xiang, 1984
W& Wh)E Neotrombicula Hirst, 1925
FEER T EW N. deginensis Yu et Wang, 1981
BRI HT G N. tongtianhensis Yang et al., 1995
A JE B S N vulgaris Schluger, 1955
MR BT &M N. microtomici Wen et al., 1984
G EWR Helenicula Audy, 1954
=B EW H yunnanensis Wen et Xiang, 1984
IO R 20 H. hsui Zhao, 1990

{55 B¢ €W H. lanius (Radford, 1946)

VY75 BERE &M A. sifanga Wen et al., 1984
= FBEREEW A. yunnanensis Yu et al., 1980
ZE R LW A. leechi Domrow, 1962

€ M )@ Herpetacarus Vercammen-Grandjean, 1960
THECH EWS H aristoclavus Yu et al., 1979
VIIKNCH G H. lushuiensis Yu et Chen
IR NC H 6 H. tenuiclavus Yu et al., 1979

R &R Gahrliepiinae Womersley, 1952

TE T &R Walchia Ewing, 1931
U TERT & W, parapacifica (Chen et al., 1955)
FRAETCHT 60 W chinensis (Chen et Hsu, 1955)
B U TCRT 68 W, kor (Chen et Hsu, 1957)
SKTCHTEWE W, sheensis Wen, 1984
PEVDICHT B W, xishaensis Zhao et al., 1986
5 ERTE T &4 W, ewingi Fuller, 1949

FE7S B JE Schoengastiella Hirst, 1915
WA BN B S. ligula Radford, 1946°

5 & &M Gahrliepia Oudemans, 1912
5 R ENE G meridionalis Yu et al., 1980
5 15 FE 50 G zhongwoi Wen et Xiang, 1984
5t AT B EW G radiopunctata Hsu et al., 1965

Te bR &N G latiscutata Chen et Fan, 1981

>

HEER S 6 G deginensis Yu et Yang, 1982
J\EYEEN G octosetosa Chen et al., 1956
Y B W G yangchenensis Chen et Hsu, 1957
WK FEEWE G lengshui Wen et Xiang, 1984
MR R EWE G tenuiclava Yu et al., 1983
A &0 G tenella Traub et Morrow, 1955
R REW G chungkingensis Jeu et al., 1963
% BB EW G fimbriata Traub et Morrow, 1955

[] 6 64 )& Intermedialia Yu et al., 1979
TA[45 18 B 264 1 hegu (Yu, Yang et Wu, 1979)
B3R} Leeuwenhoekiinae Womersley, 1944
FRAEWE Chatia Brennan, 1946
REEHIRENS C. acrichela Wen et al., 1984

a. CAESCHIRE RAEARIEN b, IEAIEEN .

a. The confirmed vectors of scrub typhus; b. Potential vectors of the disease.
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Table 2 The constituent ratios of chigger species as

vector and potential vectors of scrub typhus in

Nujiang, Yunnan (2002-2022)

i

& (ind) HIREE (%)

Species Individuals C?;?Sfugf nt

/R A& Leptotrombidium scutellare 67 37.64
S WP ENH L. rusticum 64 35.96
FGET M L. rupestre 12 6.74
Bl FEAR 500 Ascoschoengastia indica 18 10.11
TR AETEHT S Walchia chinensis 7 393
RIS &I Schoengastiella ligula 10 5.62
# 1t Total 178 100
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B2 ZERSILEHYIMRR S SMEL (2002—2022)
Fig.2 Species rarefaction and extrapolation curves of chigger mites in Nujiang, Yunnan (2002-2022)
a. FEAEGERML: b BT EGRAMMBEIL: o YR RBIMEZL .

a. Sample coverage curve; b. Coverage-based species rarefaction curve; c. Species accumulation and extrapolation curve.
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LR AR Niviventer andersoni

JEALBR Ni. confucianus

W BKIRA B Dremomys lokriah
KEE R Apodemus latronum

KR, Eothenomys miletus -

KK B RRE Episoriculus leucops
K Rattus nitidus I
THB R, 0. elesis amum—
TR A. chevrieri
BGIGR R and.

HEHI B R, tanezumi

wig RN, cha I
KR A Ochotona forresti _

FLERBRR Fo. cachinus e—

B2 EAA H B Neodon clarkei _
w4, e |

BB Nectogale elegans
HEER Berylmys bowersi
%5 R I
Anourosorex squamipes
MNBE R Leopoldamys edwardsi
NGESRIRE Sorex bedfordiae
N BRI Ep. macrurus
Z IR S excelsus  n——
EFBR NI fulvescens e——

T E @I Neotetracus sinensis

S
® Y
[

ANREF %8 Leptotrombidium scutellare

AR L. sinicum
SERAT W L. hiemalis

SEFLF WK L. rusticum
FRE B L. wangi

BB L. densipunctatum
IKIELF 64 1

L4881 viaguanense

FLA B L. gongshanense
.. spicanisetum

. cuonae

. deplanoscutum
. lianghense

. qujingense

. allosetum
angjiangense
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ji
hongdianense
aoshui

L. laojunshanense
HARLE B L. rupestre
NIREEF 68 L. bambicola

yongshengense

BB L. fujianense

SERELF B L. submagnum

Z BB 288 Trombiculindus yunnanus
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