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Tab.1 The sample information of Torrenticolidae

WA & DA i £S5 FEAR A PRI
Testudacarinae Testudacarus Testudacarus binodipalpis i3 | V& R4
binodipalpis Tt i PR R
hyporhynchus I | SCHRARIR ]
hyporhynchus T % SckgmR e
sinensis HfE rh TEH R
sinensts I hE 1E# R4
sinensis i3 i ] VEH RE
sinensts T FE fE# R
sinensis e i (s
sinensts HfE i E (P
sinensts iz E 1E# R4
sinensis e [ V& R
Debsacarus Debsacarus oribatoides HfE FEH SCHkkE e
ortbatoides i KH Scik ke
Torrenticolinae Torrenticola Torrenticola brevisuturae fE [ VEE RS
brevisuturae T I fE# R A
dentifera W Hh YE& R
dentifera It i 1E#H R4
heteroides HfE I lEEs
heteroides e Hr V& R
postfusina HfE i 1E#H R4
postfusina e [ V& R
proprirostrum I i YE# R
proprirostrum i3 [ TEH R 4E
rectognatha I rh V& RAE
rectognatha Tt E lEp3s
rectuschelicera I I lEa s
rectuschelicera iz i E 1E# R4
spinextension HfE rh TEH R4E
spinextension i [ TE& R
tenuichelicera HfE i 1E#H R4
tenuichelicera i3 i ] VEH RE
wwylensis HfE [ V& R
wuyiensis i hE lEp3s
pervagaia i3 TSN SCHRARER
pervagata HfE B RN SCHRARIR
pervagata ik B EIN iﬁ%’%m“ﬂ
tilaranensis T FHRAEm SCHRAHR
tilaranensis I s & Sk
disjuncta Jils [ES SCHkRER
disjuncta e kR SCkgTR e
disjuncta HfE EIS Sckg e
cardia I | Sk
cardia HfE *H ik ]
larvata T % SCR R ()
larvata HfE EE| SCHRA R 2
spatulifera iz EZE[S ek
spatulifera HfE EE[3 ScikgRI e
spatulifera HfE LEE SCHkgRIR e
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WA [ TR i VR PR
Megapalpis anophthalma I Fade) SCHRARER 2
anophthalma T ] STk AR E
fagei e e ek 2
Jfagei i PN STk H
Jasminae I ANl SCHRARHL (23
Jjasminae ii5 +HH SCHRARIR 2
khorassanula HfE Ladll SCHk R
khorassanula I Ay SCHRRIR
yii i i lEp3 s
yii iz i lEps
distans I i E lEpe
distans If i fEH R
Monatractides Monatractides australicus i3 TR SCHkgR e
australicus T TR FIE Scmkge
cuspiscoxer HfE [ TE&H R
cuspiscoxer i3 HrE TEH R&E
cameronensis I P iR SCHkER 2
cameronensis T =P JiRI2 SCik R ]
drakensbergen T Ak kAR S
drakensbergen HfE Mk SCHR R
hamatapodemus I i VE# R
hamatapodemus T HrE lEp3s
Ironicus i3 R F I ek e
Ironicus T R FIIE ek 26
jinni I rp VEF R AR
Jinni il i l(Eaps S
macrocorpis I T 1 RAE
macrocorpis i3 i TEH R4
morpheus il P IURA SCHRARIR 2
morpheus HfE R VG SCHk R 2
macroporus T g SCHR IR ]
macroporus T 2 1E SCiik e
macroporus IHfE Z& SCHR IR
macrognatha I T 1 RAE
macrognatha i3 [ V&R
microstoma I Jingn kAR 28
microstoma T Jingl STk AR
pseudopinapalpis JHfE h YR R
pseudopinapalpis T i lEps S
trilaminatus I i E lEp3 s
trilaminatus i3 HE TEH RE
Pinguicola adoratus i BHARA kAR 0
adoratus HfE +HIH SCHR R
Pseudotorrenticola Pseudotorrenticola boettgeri i3 AVGHE ik B
boettgeri i SETGHE ek
borneoensis i3 2 |2 SCHRFRI (28]
borneoensis TfE kPG Seiik g
coatepecana T SETGH SCikgge
coatepecana T VYR SCHRZRI (321
chiricahua T eS| SCRik AR H
chiricahua I eS| SCHRRER
espinasseae i BERRHLAT SCHRARIR
espinasseae I PR ek
sharpae I g SCHRAIR
sharpae piid I SCHRRIR
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Neoatractides Allotorrenticola bahtilli i3 Z=[H ik E
bahtilli e EESINA ek
calidus i3 Y] SCiikgpe R
calidus i Ay SCHRRIR T
erato i3 Jingh SCHR IR
erato iﬁ JJB?W iﬁkgftﬁl[m
Jfarmerae i K ek ]
farmerae T K SCHRARIR
malayensis i3 =P U SCHRARER
malayensis e g SCHR IR
malayensis e h 1E#H R
sundaensis HfE =P U2 SCHkHR 2
sundaensis ik = N A SCHk R 2
Heteratractides proclusterosetus i3 [ TE& R
proclusterosetus i3 E lEp3s
uniscutatus i =P SN SCiikge
uniscutatus il =P NI SCikR 2
Neoatractides abueloi T SEVTGHE SCik R
abuelot ik PG SCHk R
mexicana T AP SCHk R
mexicana HfE A PUE SCiik e 0]
nayaritensts il APYHE SCHRARER
nayaritensts I PG SCHR IR
Stygotorrenticola Stygotorrenticola coniseta Hf R ek 2
coniseta e it SCHRARIR (2]
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Tab.2 PCA of variation among the position change

of dorsalglandular pore of Torrenticolidae

2
T T i

AR5/ %

1 0.00726567 49.765 49.765
2 0.00336840 23.071 72.836
3 0.00219073 15.005 87.842
4 0.00061383 4.204 92.046
5 0.00045877 3.142 95.188
6 0.00035034 2.400 97.588
7 0.00013568 0.929 98.517
8 0.00007737 0.530 99.047
9 0.00005031 0.345 99.392
10 0.00003493 0.239 99.631
11 0.00003406 0.233 99. 864
12 0.00001982 0.136 100. 000

£ PC1 vs PC2 Mt &b, A [l 9 B AR A
[l , ANTR] 4 s AR AN Rl O AR A, B AT AR B35
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HP T rp 55 31— R i R A AR 1 B B R AL 7
EIRASHLL, B2 3, 20K 5 5 PCL
PC2 \PC3 J7 [a] 43 A T4 #R (= 0.2,0.2) {5 [ N
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Fig.2  Scatter plots of the position change of
dorsalglandular pore of Torrenticolidae (PC1 vs PC2)
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Fig.3  Scatter plots of the position change of
dorsalglandular pore of Torrenticolidae ( PC1 vs PC3)
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Fig.4 Patterns of diversification in the position of dorsalglandular pore in Torrenticolidae :

for each PC,the diagrams to the left and right show the shape for a score of —0.2 and 0.2 respectively
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pore position among 7 genera of Torrenticolidae (CV1 vs CV2)
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Tab.3 Comparison of the position change of dorsalglandular pore in 7 genera of Torrenticolidae
based on the Mahalanobis distance (based on 10 000 permutation rounds)
A B D E F
B 6.4148
C 6.4322 2.2928
D 6.6012 3.0337 1.5839
E 8.5466 6.6124 6.2073 5.9253
F 5.8617 1.8195 1.7567 2.5362 5.7367
G 3.6881 6.4476 5.8172 6.1706 8.2717 5.4557

11 : A. Debsacarus ; B. Monatractides ; C. Neoatractides ; D. Pseudotorrenticola ; E. Stygotorrenticola ; ¥. Torrenticola ; G. Testudacarus .,

2.3 RESW

MRIEAS 8 258 15 IR B R L AL 1 I 25
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Fig.6  Phonetic tree of dorsalglandular pore position among
7 genera of Torrenticolidae based on Procrustes distance
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Tab.4 Position change of dorsalglandular pore in 7 genera of Torrenticolidae based on the

Mabhalanobis distance significant test ( based on 10 000 permutation rounds)

A B C D E F
B 0.0022
C 0. 0004 <. 0001
D 0.0092 <. 0001 0.0334
E <. 0001 0.0002 0.0012 <. 0001
F 0.0009 <. 0001 <. 0001 <. 0001 0.0014
G 0.0220 <. 0001 <. 0001 <. 0001 <.0001 <. 0001

11 : A. Debsacarus ; B. Monatractides ; C. Neoatractides ; D. Pseudotorrenticola ; E. Stygotorrenticola ; ¥. Torrenticola ; G. Testudacarus .,
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Geometric Search of Glandular Pore Position of Dorsalglandularia of Torrenticolidae
Cai Fuling' ,Guo Jianjun' ,Gu Xinyao'*”

(1. Institute of Entomology , Guizhou University ,Scientific Observing and Experimental Station of Crop Pests in Guiyang,
Ministry of Agricultural and Rural Affairs, Guiyang , Guizhou 550025, China ;2. College of Animal Sciences, Guizhou
University , Guiyang , Guizhou 550025 , China)

Abstract ; In this study, the geometric morphometry method was used to digitize the position and morphological of glandu-
lar pores of dorsalglandularia in 129 samples of 7 genera,59 species of torrenticolid water mites to determine whether the
position and morphological of glandular pores of dorsalglandularia used as their taxonomic characteristics. The variation
trend of position and morphology of glandular pores of dorsalglandularia among 7 genera were determined by principal
component analysis. The morphological variation of glandular pores of dorsalglandularia of torrenticolid water mites was
mainly concentrated in D, ( moving from the outside of mite to the middle of mite) ,D, ( close to or away from the edge of
mite ) ,and D, ( moving from the back of mite to the middle of mite). There were significant differences in the position
and morphological of dorsalglandularia by canonical variable analysis and cluster analysis. The results showed that the
position and morphological characteristics of glandular pores of dorsalglandularia could be used as taxonomic characters
in 7 genera of Torrenticolidae. This finding provides that the geometric morphometry could be utilized in the classification
of torrenticolid water mites.

Keywords : torrenticolid water mite ; dorsalglandularia ; position of dorsalglandular pore ; geometric morphology



