PEZIIFEBIAETHNNFED &
2017 FA IS

ERNETIR RS

Fhghi: PEMYESRECITHIES=
FERZFR 2D
FRERIZ bR R BAER AR

EDBENL: RERRESHUERERLEE
(EHZEHRZ ) fRiEE

BEiEl: ItEBEEEEMREIRAE

= - &8
2017108B26H ~10829H



1.% &
2. &
3.3k I8
4. B
5. BAFELE

AERE

RIAE TS I S RFS R R

RECARITEAIA SRR R

Extinction event that wiped out dinosaurs cleared way for modern frogs
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Understanding conservation biogeography for amphibians in a changing world



PEMYIFSRBRTHNZES S
2017 F£EARHIS

S—halm - 90X /S REHEHE

1.2 f BRRFASHFIRcIEENFASNA
2.Xl A Complex longitudinal diversification across south China and Vietnam in Stejneger’s pitviper, Viridovipera stejnegeri

(Schmidt, 1925) (Reptilia: Serpentes: Viperidae)

3. &BE75 Exon enrichment for phylogenetics in reptiles
4.7 B EERIPRRS R R X R KIESRATEE
5. fFzERE  EIEAIRSERIBRE ST E RIS
6. mE%E FIRZHAERBRIRRARRET LERNERLT KR
7. X2k, =B Opisthotropis tamdaocensis BIBUNER #b FeHGIA
8. F Ik BfUmpFircHETERIEBNENXER
9. 3K=EM  Selection and environmental adaptation along a path to speciation in the Tibetan frog Nanorana parkeri
10. £ &l Taxonomic review of Chinese Draconinae lizards: Current challenges and future directions
1. BRHE  Evolution of Asian metacarpal-tuberculed toads (Leptolalax)
12.5Ki3M5 Interspecies introgressive hybridization in Quasipaa (Family Dicroglossidae) revealed by analyses on multiple mito-

chondrial and nuclear genes

13. HE8fA EFXRFEEEFRFIERARS . fRATBRENATBINEEDESERABUXEDT
14. 7@K Evaluating the effects of transposable element on the evolution of protein-coding genes

15.%5 BE WERE (Rhacophorus) BERRERIMEHIAZS

16. XEE  Vasa EHEMHEIEMERIKIESKFaIEHERRIXER

17. 4B Observations on Leydig Cells in Ichthyophis bannanicus (Amphibia: Gymnophiona)

18. 8 1 He—FEETHS—MMER

19. B—M  BRAREE Livhurana shuchinae BREREOFES R RIS

20. 3KENEE  Variation in testis weight of a Tibetan toad Scutiger boulengeri along a fine altitudinal gradient
21.B—HM,  The sexual dimorphism in head shape of Phrynocephalus przewalskii

22. ®m5%E REEIEFEERE

23. 5SS ZHEBRMIRLE S HRIASEFIE

24. &FER  fER} (Megophryidae) BB EHER D HE

25. 3k3ESL BROERE Kaloula IR BEERFAT

26.F & HREGRFEHIDENDE

27.REE  M)IimeEFAERY 5S rDNA ERE#E

28. XEE ERADFincH —SRRIRIAIMERIENMEHEEERER KSR

29. IR New occurrence of Bungaru scandidus in China (Squamata: Viperidae)

30. BFE BUREHXESMEREERES .. FERBIFLRITHRIEN



N. BEF ETREERFRIPIIRNETE

Cameron D. Siler  Insights into evolutionary diversification among burrowing Old World skinks and directions for future studies

PRER
ABEEHS

| B

EFEE
REENE

B3R
hEiE

Fig=m
REEER

o
o
R

HEER

in Indochina

Light intensity affected metamorphosis, but not survival and growth in Zhenhai brown frog (Rana zhenhaiensis) tadpoles
TR ELZ RIEE Polypedates MENEDR K FEEIZRRETLATH AL

Geographical variation of body size and its relationship with environmental gradients in the Oriental garden lizard, Calotes
versicolor
The geography and timing of genetic divergence in the lizard Phrynocephalus theobaldi on the Qinghai-Tibetan plateau
Phylogenetic, demographic and dating analyses of Bufo gargarizans populations from the Zhoushan Archipelago and
mainland China
Ejaculate evolution in external fertilizers: influenced by sperm competition or sperm limitation?

Global and regional patterns of variation in climatic niche breadths in agamid lizards
Latitudinal patterns of variation in climatic niche breadths in varanid lizards
The mitochondrial genome of Pseudocalotes microlepis (Squamata: Agamidae) and its phylogenetic position in agamids
A comprehensive phylogeny of the genus Kurixalus (Rhacophoridae, Anura) sheds light on the geographical range evolu-
tion of frilled swamp treefrogs
T ARITEFLRM — KB

Comparison of skull morphology in two species of Genus Liua (Amphibia: Urodela: Hynobiidae), L. shihi and L. tsin-
paensis

KEBISSHEMA RS

B RRENEFES TR ERRRHNAR
Anatomical observation on digestive system of Vibrissaphora ailaonica

Riding the Kuroshio Current: stepping stone dispersal of the Okinawa tree lizard



PEMYIFSRBRTHNZES S
2017 F£EARHIS

SB-heln - xm 1hee | B | EIBEN | BEH/HE

1.HE  EYEFARBENIEE —h &

2.T # Emphysema in four eye-spotted turtle (Sacalia quadriocellata) induced by Klebsiella Peneumoniae infection

3. Ml IRER AL MR A7 ERER K RIS

4.3k f2 FEESHRESRMRENETRHRR

5.3KT3R  FREIRERIEY M B ERAY R RAR RO

6. 3KTR FERXMPERIRARERE X/ NFRAFSHAESEMERIRD

7.3KEER  BRICHAESE 50 BRRARREX N REEAMRESLRIEN

8. BRI wPIEEE (Pelidiscus sinensis)dazl BRTEIE REERMRE B PIREDH

9. 5RBEREL A robust noninvasive approach to study gut microbiota structures of amphibian tadpoles by feces

0. E5Z  Pathogen richness and abundance predict patterns of adaptive MHC variation in insular amphibians

11. EZE  The origin of invasion of the alien Pelophylax nigromaculatus in Tibet, China

12. 5K&E  Age-related alterations of gut microbiota in captive Chinese giant salamander

13.#X {F Changes in intestinal microbiota reflecting highland adaptation in the lizard Phrynocephalus viangalii

14,3 M| AHETERETHZLR AR SRS EHNRRIN A

15. 2N ABFHIENASGERIRS TS

16. B BEBEIEMEEHENMERBKIAER chensinin-1b FIRENEME . MENEIRMEEXR ST

17.#8 ZF Peptide diversity in amphibian skins

B #ERHUER temporin-1CEb BB EER R 5 BSISIANS B AMIZGR K BB EKEATIZH L HIRIRZNT

19.B% {F Sexand weaponry: The distribution of toxin-storage glands on the bodies of male and female cane toads (Rhinella
marina)

20.F% % High altitude frogs (Rana kukonoris) adopt a diversified bet-hedging strategy in the face of environmental
unpredictability

21.B% {5 The complete mitochondrial genome sequence of the Xizang Plateau frog, Nanorana parkeri (Anura: Dicroglossidae)

22. € M Modulation of gene expression in liver of hibernating Asiatic toads (Bufo gargarizans)

23.% T Z=MRREHNSIICSREABEMIFHILLER

24, XIFESS  Identification and differential regulation of microRNAs during thyroid hormone dependent metamorphosis in
Microhyla fissipes

25. 8% X REBREENPLERMETHMINGERAIRIG

26. 18 1SS HEIEIZRIME B IRRIESHARE ERMARAYET

27. RIEE FREE TEIEFMER IR IHAT

28. iRl BB WEERNSRENE S

29. XEFR  FEAEFHISRKXPIEENERESENZIN

30. EUIi#E  Maternal effects on the offspring size-number trade-off in the cultured Asian yellow pond turtle, Mauremys mutica

4



31. &5 Courtship behaviour and male sexual competition of the Taliang knobby newt, Liangshantriton taliangensis

32.
33.5

34.F
35.iF

% RiCHIIIA/ - HERGRIAIELR

73 Age-related reproduction of female Mongolian racerunners (Eremias argus; Lacertidae): evidence of reproductive
senescence

& MEeReNERMNERTA

&  Multiple paternity: A compensation mechanism of the Chinese alligator for inbreeding

SXURE
BRX AR
B &
T4k

[Z)E]
3K
3K BE
KR
SRS

Bl

b
& M
)

i
2l

->oc

H
oo

sap

(ERINE FRICMEEEE S FELEI X RES mRNA ZERFRARARNERSEDL

Mating pattern, female reproduction, and sexual size dimorphism in a narrow-mouthed frog (Microhyla fissipes)
Immune mechanism of Rana dybowskii infected with Aeromonas hydrophila

ORLIRENSRE BT Plestiodon chinensis #AANMERIFZNT

ETFEFASTIBERREESNNEFET

Female lizards choose warm, moist nests that improve embryonic survivorship and offspring fitness

Age does not affect resting metabolic rate in the monitor lizard, Varanus salvator

RRHINEEEBIRNE

Mitochondrial comparative transcriptomics of Mauremys reevesii between active and hibernation period

EF 16SrRNA SBENFSITMEREE (Odorrana tormota) FHBEMEZHE

Female body size affected reproductive output and fertilization success in a frog that have size-assortative mating
Mating system in relation to female body size in Black-spectacled toad (Duttaphrynus melanostictus), an explosive breeder
toad in a tropical island of southern China

FEF LB N THREMAGEME RSO

FEXSRIE LRBERMRISELE

Telocytes EHEKIRBEEGEFRID . SOFRERE

BRARUFIIZESERETPE KR EERAY telocytes

Phenotypic consequences of embryonic responses to developmental temperatures in two latitudinally separated populations
of the Asian yellow pond turtle

FREEERI IR DR BEXTHMERIRE . ERKEBRIZIN

Vulnerability and behavioral responses of south chinese anuran tadpoles to native dragonfly (Pantala flavescens)
naiads and introduced western mosquitofish (Gambusia affinis)

Selection on the mitochondrial ATP synthase6 and the NADH dehydrogenase 2 genes in Pleurodira and Cryptodira

Comparative RNA-Seq analysis of differentially expressed genes in the testis and ovary of Mauremys reevesii



% | PEEMMFSRBCITINZESS
v | 2017 FZARRITE

SE=peE - ®IPEYE | NMEEDZE | BHAER
sNHD1T 3 | YRR

1. BHE  SRMMIEBERENNEIUR. BERMSE
2.%F pf PIT tRcKAREMIBzNIIENHEIN A
3. XEN  IMIEMRAIC TEIIRIP TS
4.3l & Density-dependent antagonistic effects of two global aquatic invaders on native anurans
5. il URETIMSHEMS S
6. 1RBE | ) LLURIREIMM S EE S BRI
7. 5RE  RIfEAS AR AR AR
8.it2Z& The distribution, habitat character and conservation of the endangered Pelochelys cantorii
9. XN IMIERIACITESHIEHRIHE
10. XAl HFHEFREERFBARFXEZS/NGIRSHAFES T
11. Md. Mosharrof Hossain A report on herpetofauna of Rajshahi division revealed by mitochondrial DNA
12.88 i PIT frcEMEERASEY PRI A
13. &3 EERMNFIBzNIAIRIN
14. #KE HEDSERVYFOMEBIVAS EIRIEFHAR
15. 5K K FERFLIERRFHRERIER
16. &M Standardized artificial propagation technology of Andrias davidianus
17. Rk KRR (Liangshantriton taliangensis) Mg RZSHIMBIRSD B
18. XM FEREX RGNS R IREAIFIBHA L BafSHR
19. Xk REFRUNERZRESWCREHAR oS ST PRFEXII=HEHRIXER
20.5F R IPWEhSURESENIEHE
21. EEF TR TR BISEMITIEFAR
22. 7EE  FRERIESIEERIEIMEIREZHAR
23.3F 73 Advertisement calls and development of microsatellite loci in Guenther’s frog Hylarana guentheri (Anura: Ranidae)
24.68 B BEEPHSUKESHESHEE
25.RUE BigiiEHtEEESSEETE
26. 75k The first call note plays a crucial role in frog vocal communication
27. X% RBEXURET HSISEXMIEREREIBEAS
28.1p 17 FERPIEENS A IEITAY PLECT BRI IEIE
29. KR RAREIE A FR RIS IURA N S TR R AN I R P ROVER



30. i REREH/INGEISEESHATEIER 146
31 ERE  NEESXIEALEEE BRI

g%

F1EN
VFiXE
FEE
£ K

PREA

FT&E
B =
Fh BR
BEF
5 B

Individual variation in advertisement calls of pale-shouldered horned toad, Xenophrys boettgeri

Foraging responses of the larvae of invasive bullfrogs (Lithobates catesbiana): implications for bullfrog control and
ecological impact in China

InSUESERIA TYIFSZIEHAR

ImIMESES B RESRERIT R

Species diversity and spatial distribution of amphibians in Xianxialing-Wuyishan mountain range of southeastern China
)| EPe R Tan &R

Population genetic structure of critically endangered salamander (Hynobius amjiensis) in China: recommendations for
conservation

RGNS BARIPF KRR SRR

The qualitative analysis of caper seeds dispersal by Turpan Wonder Gecko

EXRNESSANEAMES SALREMIIEZ R

ATEKHERRERIRETZHIN?

Research on the movement of Chinese Crocodile lizard (Shinisaurus crocodilurus) in the Luokeng Nature Reserve,

Guangdong



S | MEMYSARIBRGTHNESS
‘| 2017 FZEARRITE

PECATRIREFB SRR TR
FJ§ ', Susan E. Evans’, Zbynek Rocek”®, ™ 7, FARZF 2, i’
U RS B SIS o A SR T
> o [F SIS SRS IR i S 5
OB E A SR EEYF
b R B I T
> o1 [ B BRI I BT

T A REEE RN B A AW R I, A B AR S RN 55 20 0 7R AR 22 7 TH AR EX
BB, B VT EGRIIESEMRET IR, KREKEFMESFEET I TSRS VR
Mo FATHHEMIE 7/~ B R=EAKEHGEHZEHH S5MEESR (megophryids) S8l 2 iR 4% K
AT R —— hE =KME CGEFJE. #iFh)  (Sanshuibatrachus sinensis)  (45-50 & Ji4E /)
KRR EE A TIEL RS, WA R MR RERE T . XTHE EKYE (Regalerpeton
weichangensis)  (— 130 F /iR #EATHRHEBIT NI R G KT 0 Box, B — T fisL
FRgR AR H R R 51 . MO AR (— 160 B TAERT i Py R 1) 3 R S T AT S AN R G
BHESHZ A I 5 2. FatR a5V 3 ()55 (Chunerpeton) ffi eIl RIig, Mgk dfR v H () HAm i
(Jeholotriton) i & HM A, XA HAAH BREBEWHIIRIE . 5/ RATIEE#GLEY)
BRI T ZH0EAR AR B A Z 0. 2L RS (B WA SIS, SR T 2R s A
VIR R 2R R fE b, FF B 5 I AR R AL 1) T A D) e o A SRS U AR AR S 5 T T EEA AN R I
1) B 2 At B9 G AR AR, FRATIEE — R K8 (Yabeinosaurus) AR AT 3] 420 15 HUh
RABARAS, XL/ N R IR G B B BT BLA: 51 G AR Wi is IR i & & 105 s 2) 5 2 i) £
ARG, W MABCR R ER R B A &6 g, BERAUE] 1R A KRG 5 — MR
AR 2 T T B R R o BB 2 A A BRI Dy 3A 190 7R B8 2 AP W R A 2R AR 25 B
VR SZ A O SEHF AL I3 SRR AR S ) PSR LR IR -

KA ALAPINEYS (A A BRSSP E K B R RES ks ARSI



xRS

Extinction event that wiped out dinosaurs cleared way for modern

frogs

Yan-Jie Fengl, David C. Blackburn®, Dan Liang], David M. Hillis*, David B. Wake’,
David C. Cannatella’, Peng Zhang'
" State Key Laboratory of Biocontrol, College of Ecology and Evolution, School of Life
Sciences, Sun Yat-Sen University, Guangzhou 510006, China
* Department of Natural History, 1659 Museum Drive, Florida Museum of Natural
History, University of Florida, Gainesville, Florida, 32611, USA
* Museum of Vertebrate Zoology and Department of Integrative Biology. 3101 Valley
Life Sciences Bldg. University of California, Berkeley, California 94720, USA
* Department of Integrative Biology and Biodiversity Collections, 1 University Station
C0930, University of Texas, Austin, Texas 78712, USA

Abstract:The Cretaceous—Paleogene (K—Pg) extinction event, is a mass extinction of some
three-quarters of the plant and animal species (including dinosaurs) on Earth that occurred approx-
imately 66 million years ago. It marked the end of the Cretaceous period and the entire Mesozoic
Era, opening the Cenozoic Era that continues today.

Frogs are the dominant component of semiaquatic vertebrate faunas, with more than 6,700 de-
scribed species. How frogs originated and diversified has long attracted the attention of evolutionary
biologists. Previous genetic analyses of frog evolution mainly used mitochondrial DNA. However,
analysis of molecular evolution in mitochondrial DNA often produces dates for lineage divergence
that are too old. In the case of frogs, such analysis pinpointed the radiation of most living frogs at
about 100 million years ago in Mesozoic, which was a puzzle, since Earth’s environment was stable
at that time. A changing environment typically drives evolution. An ancient Mesozoic origin of most
living frogs, long before the end of Cretaceous, also means that the K-Pg extinction event has little
impact on the evolution of modern frogs.

Recently, we sampled a core set of 95 nuclear genes from 156 frog species, which overcomes
the drawback of mitochondrial DNA. These data were combined with published genetic data on
an additional 145 species to cover all 54 known families of modern frogs. Our study produced the
strongest-supported evolutionary tree to date and generated a new timeline of frog evolution. Unex-
pectedly, our divergence-time analyses show that three species-rich clades (Hyloidea, Microhylidae,
and Natatanura), which together comprise ~88% of extant anuran species, simultaneously under-
went rapid diversification at the Cretaceous—Paleogene (K—Pg) boundary (KPB). Moreover, anuran

families and subfamilies containing arboreal species originated near or after the KPB. These results
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suggest that the K—Pg mass extinction may have triggered explosive radiations of frogs by creating
new ecological opportunities. Our findings provided new evidence for the impact of the K-Pg ex-
tinction events to global vertebrate fauna and further supported the “explosion after extinction” hy-
pothesis predicted by modern evolution theories.

Keywords: Amphibia; Anura; Nuclear gene; Phylogeny; Divergence time; K—Pg boundary

This work was supported by National Natural Science Foundation of China (grants No. 31672266),
and the National Science Fund for Excellent Young Scholars of China to P. Zhang (No. 31322049).
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Understanding conservation biogeography for amphibians

in a chan ging world

Jun-Hua Hu"', Hui-Jie Qiao’, Yan Huang'”, Jian-Ping Jiang'
' Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu
* Institute of Zoology, Chinese Academy of Sciences, Beijing
* China West Normal University, Nanchong

Abstract: For amphibian species, which have recently suffered dramatic declines globally and are at
disproportionately high risk of extinction, changes and losses to the ecological connectivity of hab-
itat networks are a key threat. In particular, many amphibians characterized by the biased observa-
tions associated with restricted geographic ranges, habitat specialization, small population size, and
limited natural history information. To understand conservation biogeography for amphibians in a
changing world, we (1) addressed the question whether these clades kept the same niche after sepa-
ration, and what it tells us about possible diversification processes; (2) explored elevational patterns
of species richness, range and body size; (3) investigated how patterns in functional traits of para-
patric species vary between allopatric and sympatric regions; (4) inferred ecological explanations
for biogeographic boundaries of parapatric species, and (5) assessed the utility of integrating occur-
rence data for closely related species with varying degrees of niche overlap into ecological niche
models of focal species. Our findings illustrate how testing for niche conservatism in diversification
can provide insights into underlying speciation processes, and how this information may guide fur-
ther research and conservation practices. The results of our study also offer a novel way forward in
managing the challenge of creating useful, predictive models even for the rarest amphibian species,
taking advantage of the reasonably general property of niche conservatism over small-to-moderate
amounts of evolutionary time.

Keywords: Accessibility-limited species; Biotic interaction; Niche overlap; Rare species; Pheno-

typic evolution; Ecological barrier; Amphibians; Altitudinal gradient

"Corresponding author, E-mail: hujh@cib.ac.cn



B—NalE - 9% S| Zshik / He |

IERRRRE S Firic TRENFR SN
BT B L W S
LB, A, T

LR S e LR, B, HE

TE: WREZEWNRATIHY. eiam Z, WMEERE, L b8 Epd s, x
S EE L PSR SR R — H LR F . B AT KRG R B W50 FH 10 Fheid 222
LR AT R ARG A D B A% A RS P FIbRIC . 1T BRI S A PR RSB BE R L SRR
MA—E R R B SE M R EEAEAEBONRT, RADEIIMES AR, AR SU#E
MRS RE K FR. MHETRIBX, AEHwIDTH 0 THEOARE D, s ERR, aEmEsS
8%, WG TS i b e s g A SRR R OC R . AW ST Se R IR B e, 4 e g A
RIS IR T EEAN I RIE A ST 0 TFhrid. HRIEX L NS T T ARG T
WA FEEA K RGEK B R R BB, FRATIENL T 49 AN re gk 47 286 . 185d H A5 v BL PCR
T, SCEME, AEEEN TR RREIE . SCIRas R TR, XRERNE 0T
LRI, PCR 3 B I AU M R ik 90% A1 80% L b B AAREZ K LES, HHHK
I A1 ARG o R IR 5 AR 2 ) A PR e A R v P — 3, AR U AT T R R AE 2
DA NG e 8 P I RGO R, P SCRER N 95%.  FRATTIE T O ik HH L h R IR A 1 T2 NN
TorFhrid, FERIA 19 A% HER HE SR MR E AR E R ] ORI ERTHA R, B
5 AMEH T Z IZRRLR S Fhrid, AR — A8 96 N FARc e S@E A 1 TR XA T AR
E4E, RS R B R A S B R B b X 5 51 SO ARG bs X 741, AT 2 A [R5 1 75 22,
NS IR I A 2 R T — AN T B

KRR ¥ A Thd: REGEKE: RWILEER: dERILT Y Sk



% | PEEMMFSRBCITINZESS
v | 2017 FZARRITE

Complex longitudinal diversification across south China and Vietnam
in Stejneger’s pitviper, Viridovipera stejnegeri (Schmidt, 1925)
(Reptilia: Serpentes: Viperidae)

Peng Guo", Qin Liu"', Fei Zhu', Guang H. Zhongl, Xin Chen’, Edward A. Myers3, Jin Che*’, Liang
Zhang’®, Thomas Ziegler’, Truong Q. Nguyen®, Frank T. Burbrink’
'College of Life Sciences and Food Engineering, Yibin University, Yibin 644007, China
* Department of Biological Sciences, Dartmouth College, Hanover, NH 03755, USA
‘Department of Biology, The Graduate School and University Center, The City University of New
York, 365 5th Ave., New York, NY 10016, USA
! State Key Laboratory of Genetic Resources and Evolution, and Yunnan Laboratory of Molecular
Biology of Domestic Animals, Kunming Institute of Zoology, Chinese Academy of Sciences,
Kunming, 650223, China,
’ Southeast Asia Biodiversity Research Institute, Chinese Academy of Sciences (CAS-SEABRI), Yez-
in, Nay Pyi Taw 05282, Myanmar
SSouth China Institute of Endangered Animals, Guangzhou 510260, China
'AG Zoologischer Garten Kéln, Riehler Strasse 173, D-50735 Cologne, Germany
*Institute of Ecology and Biological Resources, Vietnam Academy of Science and Technology, 18
Hoang Quoc Viet St., Hanoi, Vietham
? Department of Herpetology, American Museum of Natural History, Central Park West at 79"
Street, New York, NY 10024-5192

Abstract: Viridovipera stejnegeri is one of the most common pitvipers in Asia, with a wide distri-
bution in southern China and Vietnam. We investigated historical demography and explored how
the environment and climatic factors have shaped genetic diversity and the evolutionary history
of this venomous snake. A total of 171 samples from 47 localities were sequenced and analyzed
for two mitochondrial gene fragments and three nuclear genes. Gene trees reveal the existence of
two well-supported clades (Southwest China and Southeast China) with seven distinct and strong-
ly supported, geographically structured subclades within V. stejnegeri. Estimation of divergence
time and ancestral area suggests that V. stejnegeri originated at ~6.0 Ma in the late Miocene on the
Yunnan-Guizhou Plateau. The estimated date of origin and divergence of the island populations of
Taiwan and Hainan closely matches the geological origin of the both islands. The mtDNA gene tree
reveals the presence of west-east diversification in V. stejnegeri populations. Complex orogenesis,
heterogeneous habitats, as well as climate-mediated habitat differentiation including glacial cycles,
all have influenced population structure and the distribution of this taxon. The validity of V. stejneg-

eri chenbihuii is questionable, and this subspecies most probably represents an invalid taxon.
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HESG X LR AR T 0 SR e AR TCTTIR 1 20 A IR 2 bR A SE A4, JF HA
TN ROAGE T IR R G BGRARKHMELRL, A5 Ja R R B XS %

KA WEEERL RGUNMELE, ZobifR N4l 70280 WRL &
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Genetic and morphological divergence reveals incipient speciation in the
Phrynocephalus vlangalii species complex (Agamidae)

Chao-Chao Hu, Yan-Qing Wu, Li Ma, Yi-Jing Chen, Xiang Ji
Nanjing Normal University

Abstract: The Qinghai-Tibetan Plateau (QTP) is the world’s highest and largest plateau, but the role
of its uplift in the evolution of species or biotas still remains poorly known. Toad-headed lizards of
the reproductively bimodal genus Phrynocephalus are a clade of agamids, with all six viviparous
species restricted to the QTP and adjacent regions. The eastern part of the range of the viviparous
taxa is occupied by three species of the P. viangalii species complex, P. guinanensis, P. putjatia
and P. viangalii. Here, we combined genetic (mitochondrial ND4 gene and nine microsatellite
loci), morphological (11 mensural and 11 meristic variables), and ecological (19 climatic variables)
information to test the hypothesis that morphological variation should inform ecological speciation,
and to quantify the possible stages of speciation in the species complex. We found weak genetic
differentiation but very pronounced morphological divergence between species. Genetically, the
species boundary was not clear between any species pair. Morphologically, the species boundary
was clear between P. guinanensis and P. vlangalii but not between other two species pairs. Body size
and scale characters best accounted for morphological divergence between species. Morphological
divergence was related to habitat types that differ climatically, especially in precipitation. Our study
provides evidence for incipient speciation in the P. vlangalii species complex, and supports the idea
that natural selection in spatially heterogeneous environments can lead to population divergence
and ecological speciation even in the presence of gene flow. Our study provides an inference that
the evolutionary divergence between viviparous Phrynocephalus species is a consequence of
environmental change in the QTP over the past 4.4 + 0.7 Ma.

Keywords: Adaptation; Genetic differentiation; Incipient speciation; Morphological divergence;

Phrynocephalus; Qinghai-Tibetan Plateau

10



T | hERN S STIBIETHNE NS
£ 2017 FE2ARHTS

FIAZHAEEBBRRAAREFLERNRARALERR
WA, B, IS, RS
AR, Ak, T

W SRR EL B MR, gl R, HARMMER A, CHIEA—F o Fhsid) 2 M H
TRGKE 7 BAED 7 P REEAL S AT o DUESRIE KA 2 91 i) 5 1 2254 T PCR 471,
XF T RERE G BRI 38 ). th T EORAATEAN i A #% D132, Zibifk DNA 7E41 s DNA 5L
WA, I AR g AT i — P E A, 4565 QT (next-generation sequencing,
NGS) FARAPIAT R ERE I GRARIE R H 275 57 ki8)& (Protobothrops) (Hoge and
Romano-Hoge, 1983) R J& TWERl (Viperidae) WEXEL (Crotalinae) , 1%J& H )& RFTE & FI#
HHABRZAN, 2P EFRE, YA AR . B R E I S8 JE A AR Rk
RE4 TR A)T @/iﬁ%)\ﬁﬂ?f KT LIZIE I =A% (P mucrosquamatus, P. jerdonii, P. dabieshan-
ensis) ] DNA AEJyRERT, 81 KCER 2 PCR SRS 8 HY FLAEAS Aobr A4 KL R 41 I DAL ) 25 SRR ET
(A FRATIE I 1 1% @ 11 ASFh) 45 DNFEA LS 5 AN SR REAS ] % 4 = DR 2H I S/ FLFI%*D
REF AT AR A, B 0 SR o AT sl & o Bl 4 R BoR: 42 MRl
GRS T e AR R R R4 (17kb) , JLA4x 8 A DNA BTE A R il G ) 1 H8 7 bk gk
K751 (5~12kb) o LA RGEW IR 1T R LG @R RI G R . AW AL T —EPis
PAFLRLARIE R AL PP IR 505, NIRRT R G r Wt s ie it ¥ 28, Rt — DRt 7 iz
JERIAEBR R .

X B218): Protobothrops; KFEES PCR: [FAHHiTR: ARiRBER A, —AQN %
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= B IE1&HE Opisthotropis tamdaoensis B8 3 K& 4 FEHEIR
R4, ¥H], T#l, WS, Nguyén Thién Tao, ZEFH
o1 [R5 5 S A A T 9 T
HEHE
5 [H] 16 3 fil fof o 37K
B H 2R L

WE: — BRI (Opisthotropis tamdaoensis) & 2008 A4 718k FF AL HB ARG A = 5 B 5K A [ 1) —
ShAM 4. KIEEGHIE, ZF5NEEE (O. lateralis) {EWEAERERFE_ EHWCAMLL. H
AT = 5 JE M UANE — SR AR . AR SCE 6 = 5 JE AR e AR AR 2% G I I TR S LS RS
KEZNHT, HET ZHEHREINE S BTRES%WE, AN ZRIIR T = 55 e S HHE
HAZIE T H 50 4% )5 0 e 1) 25 A A
KB2R]: Opisthotropis tamdaoensis; JEWWE; 7328 BHIFFE; #hfiid
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RS FircHiTERIEBRINERXR

FLGE, EIEH, Bt 5k
L FFEE R, A, M

WE: Jakte)g (Opisthotropis) WKk BHiFIE LR} (Colubridae: Natricinae), %734 T [H
FA BRI . AN 1992 SEHF U 12 Fib B BUAE S R 1 21 2R K 70 844 R K -kl
Sr—HEH&Z R, BT RGeS E D . BATRH AL 2R A 96 A7 Fhrid i T
HAE, BT 10 AN 46 AN J AR REFE 5 LA 3 ANARSETERE fh, R 32 B0 A A2 JR I 1) )5 e i S 4 ik
ITRGR BT BHFTE FARGF AT 1 e R B @ N SR, W 7 ISl s dl — X IR )5
¥l (Opisthotropis laui) . PG (Opisthotropis maculosa) ) RGHAL, X YR — IR
Y JEH& ke (Opisthotropis shenzhenensis) WIWFA VLS T 7t — D ENRSCFE, FIBHRXFE L ER
¢ (Opisthotropis cheni) W53 AL HR T T %€

XA ERIE: oAl KRG
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Taxonomic review of Chinese Draconinae lizards: Current challenges

and future directions

Kai Wang', Jing Che’, Cameron D. Siler'
' Sam Noble Oklahoma Museum of Natural History, Department of Biology, University of Oklaho-
ma, Norman, OK 73072 USA
* Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming, Yunnan 650032 China

Abstract: The diverse habitats of China harbor a great diversity of reptiles, including lizards of the
subfamily Draconinae. To date, a total of 42 species in eight genera are recognized from the territo-
ry of China, distributed across southwestern, southern, and central China. Despite this rich diversity,
systematic and taxonomic studies of Chinese Draconinae have lagged behind those on other groups
of squamate reptiles in the country, partly due to acknowledged taxonomic problems. Here we re-
view the literature and past works on Chinese Draconinae taxa, summarize and articulate some of
the major historical taxonomic challenges, and provide suggested future directions for taxonomic
studies.

Keywords: Acanthosaura; Agamidae; Calotes; Cryptic diversity; Japalura sensu lato; Mictopholis;

Oriocalotes; Pseudocalotes; Synonym
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Interspecies introgressive hybridization in Quasipaa (Family
Dicroglossidae) revealed by analyses on multiple mitochondrial and

nuclear genes

Qi-Peng Zhang'?, Wen-Fang Hu'?, Shen-Shen Kong'?, Ting-Ting Zhou'”, Zhi-Fang Liu'?,
Rong-Quan Zheng"***
' Key Lab of Wildlife Biotechnology and Conservation and Utilization of Zhejiang Province, Jinhua,
Zhejiang, 321004, China
* Institute of Ecology, Zhejiang Normal University, Jinhua, Zhejiang, 321004, China

* Xingzhi College of Zhejiang Normal University, Jinhua, Zhejiang 321004, China

Abstract: Mitochondrial gene introgression often occurs from one organism to another, without
detecting any sign of nuclear introgression or phenotypic change. For example, previous phylogeo-
graphic studies of the genus Quasipaa detected signs of genetic introgression from genetically and
morphologically divergent Q. shini or Q. spinosa. spinosa. In this study, we used mitochondrial
and nuclear DNA sequence data to verify the widespread introgressive hybridization in the closely
related species of the genus Q. boulengeri, investigate the habitat of the frog, and reveal the forma-
tion mechanism of introgressive hybridization. In Longsheng of Guangxi Province, signs of asym-
metrical nuclear introgression were detected between Q. boulengeri and Q. shini. Unidirectional
mitochondrial introgression was revealed from Q. spinosa to Q. shini. By contrast, bidirectional mi-
tochondrial gene introgression was detected between Q. spinosa and Q. shini in Lushan of Jiangxi
Province. Our study also detected ancient hybridization between a female Q. spinosa and a male Q.
Jjiulongensis in Zhejiang Province. The results of analyses on mitochondrial (/2srRNA) and nuclear
(Rag-1) genes which verifies three candidate cryptic species in Q. spinosa, and Q. boulengeri may
be exist cryptic species. However, there is no evidence of introgressive hybridization was found
between Q. spinosa and Q. boulengeri. Quasipaa. exilispinosa from all the sampling localities ap-
peared to be deeply divergent from other communities. Our results suggest widespread introgressive
hybridization in closely related species of Quasipaa and provide a fundamental basis for illumina-
tion of the forming mechanism of introgressive hybridization, classification of species, and biodi-
versity assessment in Quasipaa.

Keywords: Quasipaa; Introgressive hybridization; Mitochondrial DNA; Nuclear DNA

"Corresponding author, E-mail: zhengrq@zjnu.cn. The research was supported by the National Natural Science Foundation of China
(Nos. 31472015 and 31172116)
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BEF&hrERARSERATS . hEATRRENXATRNEE
PRESRFHUCXRST
SR ', A, R, WRHTR L AT
! [T TR B FTRIT, AMAHAFTERA = TR G HI BT, M
510380;

IR K G E B, L 201306

. WA H (Cuora galbinifrons) A K7 (Cuora bourreti) . EISLHIFEH (Cuora pic-
wrata) SRJETSERIE, WHINRSEYIM . BB 5 B EE M h EIgE &, XAOVRIE,
IR FE B E AR TR A, R A I, SO SE B A Bk g T B 3, R Oy I
=F DAL, RN, HA NSO . = 2 B P S A = AN, b2 =ANST YA,
EFARFAEAE—E NG B, RFFREETRPAIER AT, X =FET T 8L RS RS
B R R0 ME T =M SRR K A 4 Fp 51, JRREATELEG AR ML J7vER 1 e s &
SR, B ERE =R (3R 20 MRESD A EEE ATP6. COXIIL /741, 4347 1
Pl AL BE 2 e = FH HISRG R R SRR (1) =M Rk e R A, S HA o
RS 5 ORI HES SRR ARAEL, BRI & AT, fIK GC & & i 1n], ZEFE ] X b Ity B
{BAE R F g b B[R ND4 Hh = HAAAE 2R W AL EIR A B85 A IREEL bR 2 P I,
PRI R /N S5 RS 2 8 07 T AH R BRARE, MEISCERE.  (2) FSERBI ML REHR BoR, B
Fe 5 IRERNRE, FES5EREAN . (3) FIHZLRE DNA 278 R BAm IR S EH, 1K
SR, g E S AL B B 40 o 0.01, 0.036. 0.037, ECE HIERKE, MRYE Herbert
S A A R, AT RS AN ZIH A, SOy 5 — A (4) FETE AW
Kl ATP6. COXIIL FHISEZ K R M, RIIMHMIR G WPREGE &, HRME 5 ESCRE
E—HL, FUnAn K5 53 M 6] A] A7 AE B KA o

KEEIA: AR, MIRMATE R, B R, QRRRERAH, BMEEEE, R
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Evaluating the effects of transposable element on the evolution of

protein-coding genes

Yan-Bo Sun"’, Chun-Hua Yangl’z, Lotanna M. Nneji', Jing Che"”
'State Key Laboratory of Genetic Resources and Evolution, Kunming Institute of Zoology, Chinese
Academy of Sciences, Kunming 650223, China
*Institute of Health Sciences, Anhui University, 111 Jiulong Lu, 230601 Hefei, China

Abstract: Eukaryotic genomes are rich in transposable elements (TEs). Although the vast majority
of TEs would lost activities as a result of accumulations of mutation, nevertheless, many TEs still
retain mobilizing activities and then continue to create new structural variations to the host genes
and genomes. Currently, a large number of protein-coding genes have been demonstrated as TE-
derived genes (known as “molecular domestication™), which are expected holding correlations
with lineage-specific adaptations. Indeed, some studies on fruit fly estimated the adaptive TE-
insertion could occur every ~1,000 years. However, such identifications were only applicable to a
few model species, the situations among other vertebrates are still unclear. To address this issue,
we herein collected all the mammalian as well as other vertebrate protein-coding genes available
at ENSEMBL database, and systematically investigated the TE insertions in these genes by using
specTEG, an easy-to-use pipeline provided in this study. We mainly focus on four questions: (1)
did other animals also evolve TE-derived genes? (2) what are the evolutionary pattern of such
genes during vertebrate evolution? (3) are these TE-derived genes correlated with lineage-specific
adaptations? and (4) are there convergent evolutionary TE-derived genes among different species?
Our preliminary results showed that the proportions of lineage-specific TE-derived genes showed
relatively large fluctuations across all the mammals, but interestingly, part of them showed strong
correlations with the lineage-specific adaptations. Further, there are some genes showing convergent
TE-insertion among species living in similar environments, providing valuable resource for further
understanding the mechanisms of adaptive evolution, although the frequency is much low. We
also compared evolutionary patterns of the TE-derived genes, such as “old” versus “new” genes,
and correlation between the proportion of these genes and genome size. We hope our study could
provide a new direction of adaptive evolution as well as important clues for molecular biological
study on non-coding sequences.

Keywords: Transposable element; Molecular domestication; Adaptive evolution

"Corresponding authors, Email: sunyanbo@mail kiz.ac.cn; chej@mail kiz.ac.cn
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wuEfE (Rhacophorus) BERIIE N MEFH LR
Wi, T4, BEZE, BEE

o [ R e A8 A B I P

WE: FEAAKK IR, KiRERIE. B, $REABEERIE, MR ERE 2R, IR,
BERIBEAR, B A R R B TS 2 R BOK, FEENABIRNZR b £RREELS
PR IVER T, AR A WAL, e R 25 AN DT [ A& B o3& e T AE P I — Bl R
XFPREE P AR —FhaE R — AR BRI . — AT e HARRRIE, A X R REAE 2 R T A A
AR U . O T PR FUR I B EBE MR A 3E SR AL, AT T B T R B A AR 44 A
VIRRER) 116 AN, J3 9 W B BETRIAR , FH48 FH R R BL K] 12S rRNA, tRNA-Val, 16s rRNA 42 U1H-H
S 00 R A5 38 PR R S A R B TR RSO LA R G R B b, > T2 T, PR R J& (Rhacophorus)
VIR EEVEIR I .

KB2iR]: Rhacophorus; B; &ML

" @{Z/E#%, E-mail: lijt@cib.ac.cn
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Vasa EHEMEFEMERIZESK=HIHWETRRI KR
B RER ', RHE S B
RIS TES  SRITAKTTIAIT, A ATRH TEATHA F SE R 5 B R SEI %,

JM 510380
L EMEREEK S KRG dr b, B 201306

2. Vasa 5514 (an ATP-dependent DEAD box RNA helicase) 74Pkl i BE AR5, J& 42 5t 40 iy
TSR B R RBEAE R 1o AHIE Uil I v R U0 v e 2 2 A AN A S e 4 Ak, 0T oK P Bl e
AN Vasa 8 H FRIATE AT TIRAWTTT, QFEMRID KR, hAess AR, o TR R SE P i £
T AANET R BIR: Vasa B AR T4 O R A FUR & I I 230 A8 7E T MRIK R 4
¥R, Vasa 85 FI7EARS RN AE A 3R0A Bk, 70 TR B AR 200K 41 B Hh SRR 1R 5 A I Vasa A
FEXE T H A 22 5 B35, Vasa 81 H 32270 AT A2 S MRAVK SRS TR0 — i, 110 72 Hh A BRE 1 1) JH o
BYE) A RESE, Vasa B8 FITEERAE . f B £ R SE M i £ 25 A 2 A A B A SRR AR Al AL,
MG R0 K BEAR M SRS TR B R 5S,  HAEKRS 7 20 M S A RS T4l fi b, Vasa SR H
F BT MAF (Chromtoid Body, CB) o fE = Fhfi A R ILAEKKE T4 M, 17 75 M5k
K A AR BT 5L RA R KR T4, JF H Vasa R AEE KA s Rk, X
Al BeAE MV AR T AR ML K B K Vasa B A ED RIS R ok AR AT AR o B TR RO —28 T K
P AEEANI K B W EBE TR, A AR TR AT S B L

KBEIR): Vasa BRI AETHANM: K EhH)
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Observations on Leydig Cells in Ichthyophis bannanicus (Amphibia:
Gymnophiona)

Shao-Quan Meng, Gui-Fen Li", Yong-Jian Bei, Gui-Wen Ruan
College of Biology & Pharmaceutics, Yulin Normal University, Yulin 537000

Abstract: The presence of leydig cells in Ichthyophis kohtaoensis have been well documented by
previous literature. Like that, there are Leydig cells in ichthyophis ? In this study, the epidermis
of embryonic, larval and adult /. bannanicus have been examined using light microscopes. In this
caecilian, the presences of Leydig cells that density (the number of leydig cells in 1 sq. cm of skin
)were quite variable in different stage of life ,and on different parts of the body were numerous in
epidermis of embryonic and larval from any part of body. At Stage 34, the average density of them
in epidermis of head, body and tail were 2,500, 1,600, 400 respectively, and were 44,800, 33,600,
22,500 at Stage 35, and were 100, 20, 4 at one year old larva, and were not found in adult. The
shape of the Leydig cells surrounded normally by approximately 6 epithelial cells are mainly round
and some of them are elliptical or pear-shaped, with large vacuoles, without free surface and no con-
tact with the dermis,and gripped between two layers of epidermal cells, separated by one cell that
located in the mid-layer of epithelium. The size of them often 4-6 times bigger than other epithelial
cells,and the largest one is to 42x31 um. The number of Leydig cells suddenly increased between
embryonic stage34 and stage35, suggesting that the presence of leydig cells are likely to be associ-
ated with the event the larva of 1. bannanicus hatch out, then further suggest the function of Leydig
cells is possible to store the liquid.

Keywords: Gymnophiona; Ichthyophis bannanicus; Leydig Cells
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Fe—FRATRBZ—MAR
s, i
SR AEERTFANT, FTRITE A

WEE: FIH Matlab BARRE 3 NAFEMEE AL (Takydromus septentrionalis) {EAN A5 BE AN T (1)
itk AT RGB EH AL, WRAMEBUAE BRI SHERENRR. ERKI, EEiR24C
MIAEIAAE T, 3 AP I IL M 24°C B O EE AR B EE ) ARBM fFAE R EWE R, JF
H AR/BM(GY) > AR/BM(ND) > AR/BM(LS); 7EM 24°C 3| 36°C ) 7 MNRJERREMIE LT, 3 ANFh
AR i BB 2R, I+ H R/BM(ND) > R/BBM(GY) > R/BM(LS); 7E% i 36°C IALBESAE T,
3ANFIEFACELMT A 36°C A& i B AR (8 RE 71 AR/BM WAEFE B2 5, I H AR/BM(ND)
> AR/BM(GY) > AR/BM(LS). TfiiX&e7E 75 3 ANREE s 15 K K P& S AR 2 R 10 28 SR
HAFAE— BRI — 30 . 3 AN FIFI AR R I AR A DR BT AL, AT SR L2 b Fr £ R
.

XA RO, RGB; KPHARST: #FRES
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BRIRYELiuhurana shuchinae BRIRAIFCE R BREEHS

o1 [ R o B A I 78 I
o [F R A

WE. A isHHARFH A, HE. AB-PAS il Masson 252 fh et 75 %) 14 it (Livhurana shuchi-

nae) FT A KRB RFHE IR A —— IR BRETEA . KA, RIS SEET 7RGV, SR KIM:

D) MRS B, TR R B ER B W R I B R RE IR, AR RN 5 AN A4 4 2 85\ 2 A
5% s B B ) e il by A 1 R (RGBS ZE e B 2) IRIIRI R AR AR PR ) 38 ST B
I 3) B T RIS IR B TR R R N B AGE IR ARORIAR DA S IR R VR A R AL
RV o P9 FhoRb R A 5 El s R AR AR Jls A R0 538 2 i, EL 70 W3 e o3 U AR A 1 S 22 5
FEALRORL IR A & MR S5/, RIFEEH b A, il MR dl e, b b i g B B D B IR MR
WA PEEA. 5SHEMRET BA R U IRANR, IR B4R ARUR IR ) A4 S HEE - I )
KIF, RISy WA, HENH DR S [AdA 5% 4) Psh) i I iR B gk Ah 2 SO 2 OR AR 1)
KRR R, IR TEAS: RBiE
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Variation in testis weight of a Tibetan toad Scutiger boulengeri along a

fine altitudinal gradient

Li-Xia Zhangl, Dong An', Yu-Xiao He', Zhi-Bing Li’, Bo-Hao Fangz, Xiao-Hong Chen, Xin Lu™”
'Department of Ecology, College of Life Sciences, Henan Normal University, Xinxiang 453007,
China
*Department of Ecology, College of Life Sciences, Wuhan University, Wuhan 430072, China

Abstract: Life-history theory predicts that organisms in harsh environments such as high altitudes
should invest less in reproduction and more in survivorship. Testis size that is an important indicator
of male reproductive investment is associated with the intensity of male-male competition for
mating. It may be expected that organisms especially those providing no parental care will reduce
their testis size with increased environmental gradients. Here we test this prediction in a toad species
Scutiger boulengeri endemic to the Tibetan plateau using data from three populations located in
4,078, 4,276, and 4,387 m. Consistent with prediction, relative testis mass significantly decreased
with increased altitudes, despite a relatively narrow altitudinal span. In addition, the left testis was
significantly heavier than the right one and the degree of testis asymmetry was unrelated to altitude
or body condition. It is likely that harsh climates and strong seasonality could constrain the ability
of high-altitude male toads to allocate more energy into reproduction, thus leading to small testis
size.

Keywords: Altitude; Anurans; Energy allocation; Life history

"Corresponding anther; E-mail: luxinwh@163.com
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The sexual dimorphism in head shape of Phrynocephalus przewalskii

Yan Liu, Yi-Fan Chen, Wei Zhao', Nai-Fa Liu
Gansu Key Laboratory of Biomonitoring and Bioremediation for Environmental Pollution,

School of Life Sciences, Lanzhou University, Lanzhou, China

Abstract: We used a geometric morphometric approach to explore the difference of skull shape
between sexes and detect the role of habitat in shaping the skull of Phrynocephalus przewalskii,
33 and 15 landmarks on the dorsal and lateral of the cranium were used to gather the configura-
tion information, respectively. tps Regr, thin plate spline (TPS) and principal component analysis
(PCA) were used to analysis and visualize the sexual and geographic variation of skull shape. Our
result indicated that males had larger skull than females in both two populations and the skulls of
Gan Tang is sightly larger than that of Shan Dan. TPS analysis showed that the differences between
sexes mainly occurred in earhole and the orbital and rostral triangular region, while the differences
among populations mainly appeared in rostral triangular region and back hand. We concluded that
the difference of skulls between two sexes may result from the sexual selection, while the differenc-
es among populations may be caused by the local adaptation.

Keywords: Phrynocephalus przewalskii; Skull shape; Sexual selection; Local adaptation

"Corresponding author, E-mail: zhaowei@lzu.edu.cn
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BREETERE TS
FEKIE, A
PHILITE K ar Bl 5, =M 730070

WE: WYERIE AR R — YR B ME. HERS IR NARTE SRR/ B R B A5 R R 45 7 H A7 72 22 5
LR, HA/RCAE 1871 F4 Y, Z M RAEAFYF 0GR 150k, RIZETFHEZNY . Mk
DS E I LN i G R h = BB N i A TS O WAL B R 7/ i i IR 5 /NG i T 1) &
TEht, PIYEAMR I S BN G — A .

Bt B B AL 8 Feirana kangxianensis 3 J& T 76 J& H Anura X 75 1 Bl Dicroglossidae [% AT 1 J&
Feirana, A5 TR 800—2,000m Z [6] ] 1l X I A B B I g e o BAN A1 TR H 7R 44 1
ZR U6 I P B R L R A R L BT L X, HET, XM R R R WL RE . T
Aot e A1 R XA AN AN ] 2 B DX Rl e oy b 5 2R SR U XA, RV L R SR AR LS
BEREIE 2 —, BEIMAHZ R R B R 78, ACAT LAY J5 ST 57 e B ik 10 M ade 33 A AL AL
HlFR B 2 A SE BRl, [F AT O A YRR BB @Rt 2% . BT 2017 46 H 18 H—
7 H 5 BAE R R AL 0 it —H R A BB B 2 BT hRACR L, MR ELER 12k B Hl HEE1
BEENTEERR AL TE 90 A CMEVE 48, HfEPE 42) , 45 53 W R B L0k Rl AR 79 1 1 ) Sk Ay Sk
Kvi. Wk, SAlEE, ERERE. R, SRK. BT ATR. TR BRekK. 2RREHIESRE
FEEREZESR . MEREKE BZEMRIIEERE, LEMEK AR S W7 2 7 frid s BB AL
WEPPE AR 2 22 S o BRI R 1 e T LU 3] 0.08, L M 1~ 35 Sk AR M 1 35 S AR K L
H9 1.091, R RS AT 2 9 1 S ME AR FE BN A 2R 3 W, HAZ A ME PR A T R T e
X BT I R T A R AE 5 SRAR A BEAT AR (1A 73 B S 2 BT, A ol L e Ik ) Jmg 3 T 285 A o S A
KR KR T, k. IRAE, BE. SRk, g AT FREOPTEER &N
o TP Sk A K R AR T 30k 0 B B0 2 10 A e B e ek ) A 1 S TR I 3%

KHRIA: RRERENLE:: PitkRIE

"iEE{E#, E-mail: gongdj@.nwnu.edu.cn
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LR R IR 4 B mEARN L SF4HE
AT AREL Y RIS R PR, SR Bkokg
VWA ar SRR M 325035;
CHRLAFE S M 310058
LMK HEITH B B M 325035

MR YR YA R F KB EEm A IR E RS2, IR H 0 IR 1)
ESLAMIERG R B 1 — RIS FEHSL T — g — hriE, BONIE RESEAK EE TR . AT
Xt ZPEEELR (Gekko japonicus) 28 ‘CHEALZEAT N IIRAG A B T RE#EAT BROIEE, JHdx 78R
KA. FT 2R K Gt Rt L. W, VUSSR o S e Ik € 3 OB R Bl 1 5 0
T ZPEEER IR R E 2008 42 DI . WIHEARSN RS2 BN, HRiR R A — ek Z 28 ], %
SRR RA SR AR T AL, BRIES WA S AR TR L 29 IR SR BRI mT s 30 MR SE K
I UE IS X, 31 JAWT LA S B, 32 WADU s H R R A AR ) 40 X5 33 HAMAZL 2%, FRATEE
PRSI 35 MIfe ANt F IR AL, FRARESE TG 36 WI BT, 37 IRSE & IB R 38 MRkt
HUURIIE; 39 WiHG. RERAHSZN, EMCRAT 200 40 J B AR A DY Bt iR U HAR W 2 s 41
WIS B s U LR B Py o 42 WIS LTI, R BRI KRR (. X 2 PEBE R O™ 5 iR 28
~ 42 IR B IR RAAHAT T PRI, B NG IG A B RIS % .

XA BPRR; MIAKE: BEKRE

"B E{E#, E-mail: zhangyp@wzu.edu.cn
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AIERL (Megophryidae) #Hi} FUBH EMET 7 HIEXN
FPEIRR Y, mEaCHE U, CmRRER Y, MR, mEE, B, ARt
b [T B R AT, RS 610041
i R, JERT 100049

TE: EMMRME RS, MRS E 20080 S, BIMERSH B2 0 2REEE R s, I
(2R 22 200 R AR 2 (1 bl B i el 1 AU (AREEME ), 3 MUMHE (28 2 5 DUMHENR ), 4 MU
ME (BT \NOHERR ), 1 B te (B UMERR ) B2 1 MURAT B 3L 10 MOMEMR R B, BRI 8 MOHs i HE
A, 1 MEEHERT | AR . RO JE G K JC R S e s B Ascaphidae F17E B E B} Leiopelmatidae
(IR o PR R AT AAOR B T 9 ML, RIFZRTHEIR 2 1 M. (E2 AU R 0 £ i 7R RN B SRS TR
LR AR B T A H B 2 R R — HEUEMEE (supernumerary caudal vertebrae), R[IF# 5 HEA
W, IIRWONRER. I CE SRR Micro-CT I H AN M W RHB T I 7, 45

TN ERAME R & AL S P )R S MR AR OR . fIERE 10 NEHE T AN E s £ e R
HRMEE, HA/NEIERBREME R E RS, WEBET 20 #; HHEEENSE R, ££ 10
ML FEERMER @ H HILTE 25 BILLSS Rsptsh T, BRI R 2 S s . AT R R
N, R A AR A S E SRR K R IEMI DG R IR Y R AR T R R — AT, AR
FE A ERHRE A A2 A B ;. Handrigan SEHEN R AHEE 1K B HLEIE — L T0 R R IR R TRk,
— T BRI AL B) J A% B AR A 3 (I8 38 TR ) A R AR X e pp b R IR T i

KRR MUERL wRel EEVRMEE .
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IROIGESE Kaloula TN HIFPRIBER R FTIASS

gkt b, Rapt, B, JEE
b1 [F R A T, R 610041
L E IR, SR 100049

R B AR SR P OV Rh o R AR YE, AT TR R SR 0 A0 A0 HE I R e 5%
ARG B S 1t FHECT RO KRR SR, R SR ) B B8 Rt 72> . FdlTig A Mi-
cro-CT HHAIE BN gL ik, SRS 7k ik 8 i Ae B 1 K. pulchras 298k T4E K. verrucosa. 1t
T8I0 K. borealis AU B 1 K rugifera B8 R SUE S, LR TR, e 3L A& SR E A
(D KEREARTK: (2 B/K, JFimSHNa AHEE, (HAHEET, () By EmeaimE: 4
HAR SRR IRERTRERTuAMU;  (5) BFFBUSCME SN, (6) BUE ik, BEEW: (7 #
AUE A AUE TC s (8) BIMRE 58K (9D FE A S B ORI, BTE RN, JeE R (10D
ZEMGH: (D FEWAE, T, s RELONGER 1/3;  (12) B i E
RSB TR, BERMTCHE (13D MEMEANRI B PO L M A0 5 0 B ME P ik
(14) FfEALT LR, FH AR 4 Mk DB SR EZE e A Aek R R Bl i 2 K2 T
ZPER I BT R DY 1R e (R RS i Bz i K S B, R i R M

KRR fRperdE; ZoEpe s Jey ks DU O BEERS, TREEH
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KEG LRIV ZEMS

JA 2, EEER ", REEE D, A, e, B ot
VA, WE R, B 6T 400700
LIRS, U X A A I G A o IR A A (R R S A B, B bR 400715
i TR AT V)l kA 610041
VHRAS BIEER S HK JERF 400715

WE: Ak, (BEHF) id: PRI IONM AR, (CEAR) id: “ M EM. M.
HIN AR AT 2 7, 3R XIS AT ) A7 2 3 R A8 T Plestiodon elegans, £ 1S3 X HIFRVE BT 5294
FRCMSCART 7, EMOTEREEEYR, amTedb, £R, e, £, . B, DURIBS:
JEH 55 1989 45 N [H | AR Py el B R s RESRZ B “WRA KT ” MRt 4 55 A FK
AME, dr b BRI T P opopeis RIS, Ao [FROR BT, SR N BL 2R K R T
AEVIET R WA T PR VLR s WA BRI EE L 4 S AR A 5 1 ET RO IR AR
T P liui, AR RERERIL 6 Shak; 59 4 A, MRIEIEAZA ST EY IR, 2 FZEH
gt KHEIEFR], HRES A LLMEDE ek, M. mAASMERE) Fids < ER
T " WbR A& E Mt B A T P takarai; T HARTIREES « B RA T 7 105 O HE L
ERRE, ESEILEE “ TG T 7P marginatus. < KA T 7P, barbouri, VLK K ) < Al
SUH T P latiscutatus 103, WIBGESORNIE R A KT WA KT P capito W2 ERAA W, 53
AT RUEER, L0, SR, e, Beeg. HEE. TR, TEMMIE NS R ST MR DY
H I P quadrilineatus E\ N 73 A TP WgRE, DLAGHERIR, [E AN TRk ET . SRIEFEAIZRE, K
FIeT P tunganus )| PG A, OdkTE. HE, SOINEH; 8 AT P tamdaocensis Z 2001
EARGE 1 E AL, AORIL T B AP 0T B, B AN TR EEALES . T E AT P chinensis 72 “ 41
W 5 — 2005, BN A TR e, AR, VERE, DAAGIIRG, ITAEA4RTE T Wk,
PO R B, ACERESHEM S kARES (KBS WEids; S48 H, CHSBSHRE, &iEbiim
PEEE A SIS WA RIG L WA E T 44, TG R EAEEM G AR RICTM « QWA I 5 1988 4
JE 8% DL 2% By pg 2 s = oy 44 1 AV BEA e T P leucostictus CH A BEXERRFHAS N F) o Zk, R
O AT @A 10 B WSZRT O RdbS 0, 3RIE 3.2 BT KEERREEL L, AR TEK
B VErE T VB IX R S50 CORB S Kl B Kb AR By e s 5 I g S . 78 < S — B4k
MRS AETT U B E S B, ARSI JEREES, PIFE R M8 SR B, &85 AR
Byl , oA 13 Fioa 1, AR T A /K SO AR I 22 s 2. KO I M B kR B S B0 T AT R
A IX AT 5% ot 52 A M 20 A1 A 2R Kl A S50

K¥@iA): Plestiodon; 7335; Hifhs oA hEit

REWH: ERTHEDEQB AA R FRAEE T RITE (2011~2017) , HEERT “ PRGSO R >
TiH (2015~2017) , SR H/DHEAESHRERE AT (2011~2017)
*{EVE# . E-mail: agsun2003@163.com
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7)1 3EeEFhzA B9 5S rDNA EE 3
RAVE, XEE, X, B, Sk
Hh [F] o 2 o ok 5 A P 75 T

. 5S rDNA fERY AR A BN ZKIWET, T IR AT s . ASHIE 78 LADG )1 i e Ao 41
2 AR R REAT T 5S tDNA 74438 K Gtk FISH e 7. 25 RRH], DY) i ik A 2 54
FhAZAE W 2% 5S tDNAType [ F1 Type 11, —FH %O FIAHML, KETE 118-119bp. #2E 5S rDNA %
SARIAE AN FK Z 1) NTS, Type [ NTS K JEEZ) 4 91bp, Type 11 K& #) K 850bp. Type I NTS A
Type Il NTS #R4H X (5 FISH 28 2 25 B IR, JRACAE SAES VM RIEBONAHELL. Fra 2y s
No.5 G0 44 55 1 v B ARG I LB XU A5 5 T Y fdE 22 i B, AN [ b 80 22 5/ A L5
T ORAES ., BURAES . NS 2 S B AAEATAE B 5S 1DNA ZEE P TE T H5S
rDNA £ P )1 i def ot 2 - P Ao DS 28 A T e DASE LR B G HE A SURE AR AE . WA 5S tDNA 7E DY 1] it ek
FhH T FF SR G 3R, Y Birth-and-death evolution A5 2= 4R #1255, 1 Concerted evolution 5
278 R B R A

XH2iA): SStDNA; HBHEKHEKE: PAEFS; FISH:

CEEEE ZRBREEL
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EERFAS FimcH—S/RIURADFI R R
HYFBREIE SRR H R A T

oY, TR, fah
o LB R B e A5 A O IC P

T IR ZYIFIE R B IR, Sk BA T L2 1 A et e RURE Y 5 A 2 dn ey SRR 3]
REXFRN X0 P REEE [, —E DO, AMTHERBAT I T KA AARIMIER 0] 1. 2R A (Odor-
rana margaretae) MGV N FEMEI L X 0T, ESGEPE Bi 2 T — DIOEM BRI SR AT
TAEA, BATM A R 7 T hic X ax Ry — IR R T S B AN v 1t DAL
SR FL SRR AL 25, FRATTR DU )1 Z it A B 16 A R TE 147 AME,  BLK 9 ANH453E
R (O. junlianensis) NMEGAT 1 IR A HN 5, PUGIE R 45 BRI RO 9 73 745 BL A
SRR £ B (1 3 SRR AT REREAT e o SR A 1) FLER A PSR B T A AE AT IR W R 2
LR AR DL RAEASIC X O A PR AT DL R AR = T AT MRE . H AT 45 RAR W], a5
iR AT e AT LE 2 BT SO AR AL 40, BRATTREA B AR RS A A0, e 2 S By T I =k
577 IR BEAT B IR (R B S FHE T

KU ZRRME; MR REREE A MDD SLEhAs
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New occurrence of Bungaru scandidus in China

(Squamata: Viperidae)

Yu-Lin Xie'?, Ping Wangl’z, Guang-Hui Zhong4, Fei Zhu’, Qin Liu®, Lei Shi', Peng Guo™
" College of animal Sciences, Agricultral University of Xinjiang, Urumchi, 830052, China
*College of Life Sciences and Engineering, Yibin University, Yibin, 644007, China
’School of Life Sciences, Guizhou Normal University, Guiyang, 550001, China

Forestry Science Research Institute of Sichuan Province, Chengdu, 610081, China

Abstract: In studying of Bungarus multicinctus, we found several specimens from China were
misidentified and should be B. candidus based on molecular sequences and morphological data. Al-
though B. candidus is widely distributed in southeastern Asia, it was not recorded in China before.
The founding of this species is new to China, and adds the species of Bungarus to four in China.
The taxonomy and distribution of B. multicinctus has been also discussed.

Keywords: Kraits; New record; Distribution; Morphology; Molecular phylogeny; Taxonomy

"Corresponding author. E-mail: ybguop@163.com
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PSS EEMERN SR ES . F5IRMMNAIZITHZY
JEAEE L, M 2T
VR RIS R, R 210023
LK B A WK 323000

FEE: UNRUERREI AL B A RO & 4ERr ORI P AR e e & B 2P I EH . A
T FEAE SR 25 A1 T B 0 A S A T i AR AR el (R AR KR B SRR S HAR AT A RS2
SiRERW], B (single egg) MR HIIE RSN MK (tail-beat frequency of embryos)
wE/NT B (group eggs) o FRAMGIFAb 2 RHIRHAE AR A b J2 0 Hh 2 B0 AR A0 o 4 2 /)N
TR, T AE 7K AR J2 I S IR e 2 K T AR A 2H . B A AL Rt A Ak 11 7 AT
[H A% (proportions of area occupied by tadpoles) . FITABAMMAIELE (nearest neighbor dis-
tance) . MA[A][F)EE 2 (distance among individuals) 5] 2 K T EERERALA, (H 8 AT
(contact frequency) . IZZJf K (activity duration) . IZZ[#I{K (activity frequency) 15353
IINTEEREAGZE . e A ZE el IR AU B DS 3 R TSI A . DA KW 7 22
SIHTREA, R e A I BRI L L AR ) A G R A B 85 S R TR R AL AN . AR AT
SERRW, AL SR S S B R A A TE R ISR B R ARRE, d8BhRETT, SRER A
e I AIAEAZAT R

KRR WAL 5 SRR #EERAT 5 SRAY T IR B AR I e

“E{E{E# . E-mail: zhlin1015@126.com
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Insights into evolutionary diversification among burrowing Old World

skinks and directions for future studies in Indochina

Cameron D. Siler
Sam Noble Oklahoma Museum of Natural History & Department of Biology, University of Oklaho-
ma, Norman, OK 73072 USA

Abstract: Scincid lizards of the family Scincidae represent a species-rich group of squamate rep-
tiles, with more than 1,600 ecologically and morphologically diverse taxa recognized currently. De-
spite a rich history of research focused on this vertebrate group, many genera remain poorly under-
stood, particularly fossorial (burrowing) and semi-fossorial clades in the Old World tropics. Recent
studies on the genus Brachymeles and Lygosoma, clades that abut each other in distribution across
Southeast Asia, highlight two ends of our current state of understanding about diversity and evolu-
tionary patterns among these semi-fossorial lizards. Here I review new insights into the evolutionary
diversification of species of the genus Brachymeles and compare this to our current understanding
of Lygosoma diversity, providing suggestions for future studies on Supple Skinks across Indochina.

Keywords: Brachymeles; Cryptic diversity; Fossorial; Limb evolution; Lygosoma; Scincidae
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Light intensity affected metamorphosis, but not survival and growth

in Zhenhai brown frog (Rana zhenhaiensis) tadpoles

Zhi-Qiang Chen, Yun Tang, Guo-Hua Ding*, Zhi-Hua Lin, Li Wei, Xiao-Li Fan
College of Ecology, Lishui University, Lishui 323000, Zhejiang, China

Abstract: We used Zhenhai brown frog (Rana zhenhaiensis) tadpoles as the model system to exam-
ine the effects of light intensity on survival, growth, development and metamorphosis of tadpoles.
We conducted a three light intensities (0-250lux, 220-3000lux and 4100-5600lux) experiment.
Tadpoles always had free access to food in each treatment and the light period was from 0700h to
1900h. We found that: (1) Gosner stage, body mass and total body length of tadpoles in the first 30-
day period were not different among the three light intensities. (2) Survival rate and metamorphosis
time did not differed among the three light intensities, but metamorphosis rate was greater in the
high and medium light intensities than in the low light intensity. (3) Froglets completing metamor-
phosis in the three light intensities were not different significantly. Based on our results, light inten-
sity could affect metamorphosis, but not survival and growth in Rana zhenhaiensis tadpoles.

Keywords: Rana zhenhaiensis; Tadpole; Light intensity; Metamorphosis; Survival; growth

"Corresponding author
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St HA A Z BtERE Polypedates MENEIR K PEEIZRRBIFAIH EY

ASEERS ', Sebastian Klaus®, #4L°, ZEZxH
! R R S A A I L
! P R
C kAR

FEEE: PR OORRE 5 WO KRG T4 g e (500 J5AER0T) AR IF A mlides, AR I R
R R AR T RS B RO, PO 8] O B BE S REAT MR A . 2 W) Polype-
dates {2 MEIETH W LK EIYIX &, BEWE T BB RO KRS, R B w245
I [ B A BV E ROK i 45 28 i I TR i R D R A 4 i 08 o AT U3k LA 2 D] DA S =M% B TRy
BORMIT T A% ek S 0 b 2 2 BR8] (RS 597 15, R B 8] 5 07 170 o AR 20 B 4 5 70 B 1)
PARARSGIX IR B, AW SIS 3] 1 58 Tz W& RSB O s BRI K BL IR 73 B )
A R PIM B 2 R T = AN B IER Y G B ST, W TR 0 2 mR R e T B R RO ) 22
TN G AR0a, At ) EE i R ALy i R B R E T E A, e, B LR
- YT SR A R A% By G TR] A AR, ELAS 3T R B T AR AR 3 S S AR R

KHEIA): Polypedates; LLRIAASEN; ZIEH]; 7y BU IG5, AP

"@Z{E#, E-mail: lijt@cib.ac.cn
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Geographical variation of body size and its relationship with
environmental gradients in the Oriental garden lizard, Calotes

versicolor

Xiao-Mei Wei', Cheng-Jian Zhao', Yue-Yun Zhang', Bo Cai’, Yong-Li Xu, Yong Huang""
" Guangxi Botanical Garden of Medicinal Plants, Nanning, 530023 Guangxi, China

* Department of Herpetology, Chengdu Institute of Biology, Chinese Academy of Sciences,
Chengdu,610041 Sichuan, China

Abstract: Patterns of geographic variation in body size are predicted to evolve as adaptations to
local environmental gradients. However, many of these clinal patterns in body size, such as Berg-
mann’s rule and the island rule, are controversial topics and require further investigation into ecto-
therms such as reptiles. To examine the environmental variables (temperature, precipitation, topog-
raphy, etc.) that shaped patterns of geographic variation in body size in reptiles, we explored the
intraspecific body size variation in Calotes versicolor. We used principal component analysis (PCA)
of 24 morphological characteristics by sampling 180 adult specimens at 49 localities in China’s
mainland (Provinces of Guangdong and Guangxi) and two islands (Hainan and Weizhou Islands).
The first principal component (PC1) accounted for 56.8% of the size variation in males and 46.8%
in females. The MANOVA results suggest that C. versicolor have significant sexual dimorphism
(Fy3,24=11.32, P<0.001). Our results showed that C. versicolor failed to fit Bergmann’s rule. Further-
more, we found significant differences in body size variation for each sex of C. versicolor between
the islands and mainland, with the average of the individuals on the island being significantly larger
than of those on the mainland. The relationship between geographic variation in body size and envi-
ronmental factors suggested that water-availability-related variables, i.e., mean precipitation of the
driest quarter, best explained the females body size variation, while variables association with tem-
perature, i.e., isothermality, were the most important for explaining the males body size variation.
The discrepancy between patterns of association between the sexes suggested that different selection
pressures may be acting on them.

Keywords: Bergmann’s rule; Island rule; Climate factor; Sexual size dimorphism

"Corresponding author, E-mail: huangykiz@163.com
Funding information: National Natural Science Fund (Grant No. 31460559) and Guangxi Natural
Science Foundation (Grant No. 2014GXNSFBA118113)
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The geography and timing of genetic divergence in the lizard

Phrynocephalus theobaldi on the Qinghai-Tibetan plateau

Yuan-Ting J in', Nai-Fa Liu’, Richard P. Brown’
" College of Life Sciences, China Jiliang University, Hangzhou, 730000 China.
> School of Life Sciences, Lanzhou University, Lanzhou, 730000 China.
* School of Natural Sciences and Psychology, Liverpool John Moores University, Liverpool, UK.

Abstract: The Qinghai-Tibetan Plateau (QTP) represents one of the earth’s most significant physi-
cal features and there is increasing interest in the historical generation of biodiversity within this re-
gion. We hypothesized that there should be clear geographically coherent genetic structuring within
one of the world’s highest altitude lizards, Phrynocephalus theobaldi, due to considerable historical
population fragmentation in this environment. This was tested using a major mitochondrial DNA
(mtDNA) survey and sequencing of two nuclear markers (AME and RAG-1) from P. theobaldi, from
across the southern QTP. A Bayesian method (BPEC) was used to detect four geographically struc-
tured mtDNA clusters. A Bayesian phylogenetic tree, together with associated dating analyses, sup-
ported four corresponding evolutionary lineages with a timing of 3.74—7.03 Ma for the most basal P.
theobaldi split and Pliocene splits of 2.97-5.79 Ma and 2.40-5.39 Ma in the two daughter lineages.
Himalayan uplift and changes in the Jilong basin may have contributed to these divergences, but
uplift of the Gangdese mountains is rejected due to its timing. The nuclear markers appeared to be
sorted between the four mtDNA groups, and species delimitation analyses supported the four phylo-
geographical groups as candidate species. The study contributes to our understanding of biodiversity
on the QTP.

Keywords: Phrynocephalus theobaldi; Qinghai-Tibetan Plateau; Mitochondrial DNA

"Corresponding author, E-mail: jinyuanting@126.com
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Phylogenetic, demographic and dating analyses of Bufo gargarizans

populations from the Zhoushan Archipelago and mainland China

Hao-Jie Tong, Yu-Bin Wo, Ping-Hu Liao, Yuan-Ting J in
College of Life Sciences, China Jiliang University, Hangzhou 310018, Zhejiang, China

Abstract: Relatively little is known about the relationship between Bufo gargarizans populations
from Zhoushan Archipelago and nearby continental regions on the Pacific coast of eastern Chi-
na. In this paper, 155 new specimens of B. gargarizans from Zhoushan Archipelago and adjacent
continents and 71 published specimens of B. gargarizans from mainland China were studied. Phy-
logeographical and dating analyses of B. gargarizans were performed using mitochondrial DNA
sequencing with a length of 1,436 bp. A mtDNA tree that indicated seven major clades was ob-
tained. The earliest split in the mtDNA tree corresponding to the divergence of populations from the
western highland region occurred approximately 4.0 million years ago (mya). A subsequent clade
occurred about 3.4 mya, with cladogenesis continuing toward the end of the Pleistocene. The conti-
nental clades were distributed in the western, central and northeastern regions of China. Zhoushan
Archipelago clades consisted of two largely geographically overlapping subclades with the mtDNA
divergence time of 0.73 mya. These results indicated there was extensive dispersal after vicariance.
The B. gargarizans populations on Zhoushan Archipelago most probably originated from popu-
lations in nearby eastern continental regions of China. It was concluded that geological uplifting
during the Pliocene and several sea-level changes in Pleistocene might have influenced the diver-

gence and population demographical history of this species.

Keywords: Genetic structure; Island phylogeography; Mitochondrial DNA; Bufo gargarizans

"Corresponding author, E-mail: jinyuanting@126.com
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Ejaculate evolution in external fertilizers: influenced by sperm

competition or sperm limitation?

Wen-Bo Liao", Yan Huang', Yu Zengl, Mao-Jun Zhong', Yi Luo', Stefan Ll'ipold2
' Key Laboratory of Southwest China Wildlife Resources Conservation (Ministry of Education), Chi-
na West Normal University, Nanchong 637009, Sichuan, China
’ Department of Evolutionary Biology and Environmental Studies, University of Zurich-Irchel, Win-
terthurerstrasse 190, 8057 Zurich, Switzerland

Abstract: The evolution of sperm quality and quantity is shaped by various selective processes,
with sperm competition generally considered the primary selective agent. Particularly in external
fertilizers, however, sperm limitation through gamete dispersal can also influence gamete invest-
ments, but empirical data examining this effect are limited. Here, we studied the relative importance
of sperm competition and sperm limitation in explaining the macroevolutionary patterns of sperm
size and number within two taxa with external fertilization but differences in their reproductive bi-
ology. In frogs, sperm swim slowly but for up to hours as they penetrate the gelatinous egg coating,
whereas fish sperm typically swim fast, are very short-lived (seconds to minutes), and often face a
relatively higher risk of being moved away from the ova by currents. Our phylogenetic models and
path analyses revealed different trajectories of ejaculate evolution in these two taxa. Sperm size and
number responded primarily to variation in sperm competition in the anurans, but more strongly to
egg number and water turbulence in the fishes. Consequently, whereas the results across anurans
align with the general expectation that sexual selection is the main driver of ejaculate evolution, our
findings across the fishes suggest that sperm limitation has been underappreciated.

Keywords: Sperm number; Sperm length; Sperm size-number trade-off; Reproductive investment;

Anurans; Fishes

"Corresponding authors, E-mail: liaobo 0 0@126.com; stefan.luepold@ieu.uzh.ch
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Global and regional patterns of variation in climatic niche breadths in

agamid lizards

Long-Hui Lin', Xia-Ming Zhu', Yu Du*’, Meng-Chao Fang', Xiang Ji*"
' Hangzhou Key Laboratory for Ecosystem Protection and Restoration, College of Life and Environ-
mental Sciences, Hangzhou Normal University, Hangzhou 310036, China
* Jiangsu Key Laboratory for Biodiversity and Biotechnology, College of Life Sciences, Nanjing
Normal University, Nanjing 210023, China
* Hainan Key Laboratory for Herpetology, College of Tropical Biology and Agronomy, Hainan
Tropical Ocean University, Sanya 572022, China

Abstract: We investigate global and regional patterns of variation in climatic niche breadths in liz-
ards of the family Agamidae, and compare patterns within and across regions (continents) to see if
they parallel or differ from each other. Our results show that patterns in each region generally paral-
lel each other and global patterns. Overall, we found that: (1) species in warmer environments have
narrower temperature niche breadths. There is a positive relationship between precipitation niche
breadth and position, (2) temperature and precipitation niche breadths are positively related, and (3)
within-locality variation in climatic conditions explains most of the variation in temperature niche
breadths, whereas among-locality variation explains most of the variation in precipitation niche
breadths.

Keywords: Agamidae; Climate; Temperature; Precipitation; Niche breadth; Niche position; Niche

variance.

"Corresponding author, E-mail: xji@mail.hz.zj.cn
Financial supports were provided by grants from Natural Science Foundation of Zhejiang Province

(LY17C030003) and Natural Science Foundation of China (31270571, 30770378 and 31272294).
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Latitudinal patterns of variation in climatic niche breadths in varanid

lizards

Xia-Ming Zhu', Meng-Chao Fang’, Yu Du*’, Long-Hui Lin"", Xiang Ji’
' Hangzhou Key Laboratory for Ecosystem Protection and Restoration, College of Life and
Environmental Sciences, Hangzhou Normal University, Hangzhou 310036, China
* Jiangsu Key Laboratory for Biodiversity and Biotechnology, College of Life Sciences, Nanjing
Normal University, Nanjing 210023, Jiangsu, China
* Hainan Key Laboratory of Herpetology, College of Tropical Biology and Agronomy, Hainan
Tropical Ocean University, Sanya 572022, China

Abstract: Latitudinal changes in temperature and precipitation are remarkable. Here, we tested
several hypotheses about climatic niche breadth and latitude using climatic data and phylogenetic
methods, focusing on varanid lizards. Overall, we found that: (1) there is a positive relationship
between temperature niche breadth and latitude, and (2) the extent of precipitation niche breadths
are determined by seasonal variation is negatively associated with latitude, showing that at lower
latitudes within-locality variation contributes more to species overall niche breadths.

Keywords: Climate; Niche; Niche breadth; Niche variance; Latitude; Precipitation; Seasonality;

Temperature; Varanid lizards.

"Corresponding author, E-mail: linlh@outlook.com
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The mitochondrial genome of Pseudocalotes microlepis (Squamata:

Agamidae) and its phylogenetic position in agamids

Xiu-Li Yu', Yu Du*’, Meng-Chao Fang', Hong Li’, Long-Hui Lin""
' Hangzhou Key Laboratory for Ecosystem Protection and Restoration, College of Life and
Environmental Sciences, Hangzhou Normal University, Hangzhou 310036, China
* Jiangsu Key Laboratory for Biodiversity and Biotechnology, College of Life Sciences, Nanjing
Normal University, Nanjing 210023, China
* Hainan Key Laboratory of Herpetology, College of Tropical Biology and Agronomy, Hainan
Tropical Ocean University, Sanya 572022, China

Abstract: We describe the complete mitochondrial genome of a small-scaled forest agamid
(Pseudocalotes microlepis), which is 17,873 bp in size, containing 13 PCGs, 2 rRNAs, 22 tRNAs
and non-coding regions. The mitogenome has a typical gene order among Squamates. 13 PCGs
include 2 start codons (ATG and ATA), 3 stop codons (TAG, TAA and AGG), and an incomplete
stop codon (T-). Codon usage analyses showed that CUA-Leul and CGG-Arg are the most
frequently and rarely used codon, respectively. All 22 tRNAs were predicted to form canonical
cloverleaf secondary structures, except for two tRNAs (tRNA®* and tRNA®" “9Y) Jacking the
dihydorouridine (DHU) arm. The large non-coding region (control region) is 2,687 bp long
(28.3% T, 18.2% C, 42.3% A, and 11.2% G), with four different types of repeating sequences. The
phylogenetic tree resulting from BEAST analyses based on concatenated 2 rRNAs and 13 PCGs
in sequence revealed that the newly sequenced P. microlepis, where the genus Acanthosaura were
aggregated. Together with Calotes versicolor, they constitute the subfamily Draconinae. Our result
supports the relationship at the subfamily level: (((Agaminae + Draconinae) + (Hydrosaurinae +
Amphibolurinae)) + Leiolepidinae) + Uromastycinae.

Keywords: Mitogenome; Pseudocalotes microlepis; Agamids; Phylogeny
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A comprehensive phylogeny of the genus Kurixalus (Rhacophoridae,
Anura) sheds light on the geographical range evolution of frilled

swamp treefrogs

Yun-Yun Lv"*’, Kai He?, Sebastian Klaus®, Rafe M. Brown’, J ia-Tang Li*®"
'Chengdu Institute of Biology, Chinese Academy of Sciences
*State Key Laboratory of Genetic Resources and Evolution, Kunming Institute of Zoology, Chinese
Academy of Sciences
*Southeast Asia Biodiversity Research Institute, Chinese Academy of Sciences
*Dept. of Ecology and Evolution, J.W. Goethe-Universitiit
*Biodiversity Institute and Department of Ecology and Evolutionary Biology, University of Kansas

University of Chinese Academy of Sciences

Abstract: Currently, the genus Kurixalus comprises 14 species distributed in Southern, Southeast
and East Asia. Because of their relatively low dispersal capability and intolerance of seawater, this
group may be an ideal one for the study of terrestrial range evolution, especially that portion of its
distributional range that extends into the island archipelagos of southern Asia.

We assembled a large dataset of mitochondrial and nuclear genes, and estimated phylogeny
by maximum likelihood and Bayesian methods, and we explored the history of each species via
divergence-time estimation based on fossil-calibrations. A variety of ancestral-area reconstruction
strategies were employed to estimate past changes of the species’ geographical range, and to
evaluate the impact of different abiotic barriers on range evolution. We found that frilled swamp
treefrogs probably originated in Taiwan or South Vietnam in the Oligocene. Alternatively, the
lineage leading to Kurixalus appendiculatus strongly supports a hypothesis of terrestrial connection
between the Indian and Asian continents in the Oligocene. The outcome of both our divergence-
time estimates and ancestral-area reconstruction suggests that the divergence between species
from Indochina and Taiwan can probably be attributed to the opening of the South China Sea,
approximately 33 million years ago. We could not find evidence for dispersal between mainland
China and Taiwan Island. Formation of both Mekong and Red River valleys did not have any
impact on Kurixalus species diversification. However, coincidence in timing of climate change
and availability of plausible dispersal routes from the Oligocene to the middle Miocene, plausibly
implied that Kurixalus diversification in Asia resulted from contemporaneous, climate-induced
environmental upheaval (Late Oligocene Warming at 29 Ma; Mi-1 glaciation since 24.4 to 21,5 Ma;
Mid-Miocene Climatic Optimum at 14 Ma), which alternatively opened and closed dispersal routes.

Keywords: genus Kurixalus; Phylogeny; Divergence-time
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BRTEACL) & AN 98 o TR I %, Sk TR A X AR HE S P i AR5 | AT R S 0 PR R 8% e, T b Sk,
THRK R AV E: W, kR, REASURE B 6+2 O 17, A xS KRB ALRTBE,
FRLNAN 1.3 1%, ZBPURERE T 18 Mo AR LA _ERFAEATA SR SCHR 4 € A KB i, J&) vt
Hrao s

KA KEDEW, Frast HiE

45



F—oals - 5% /S | ZEiit / HE

Comparison of skull morphology in two species of Genus Liua

(Amphibia: Urodela: Hynobiidae), L. shihi and L. tsinpaensis

Jian-Li Xiong"*", Xiu-Ying Liu’, Xiao-Mei Zhang’
' Animal Science and Technology College, Henan University of Science and Technology, Luoyang,
Henan, China
* Key Laboratory of Bio-resources and Eco-environment, Ministry of Education, School of Life Sci-
ences, Sichuan University, Chengdu, Sichuan, China
* School of Agriculture, Henan University of Science and Technology, Luoyang 471003, Henan,
China.

Abstract: Skull characteristics play an important role in the systematics of tailed salamanders.
In this study, the skulls of Liua shihi and L. tsinpaensis were compared using a clearing and dou-
ble-staining technique. The results showed that in L. tsinpaensis, the vomerine tooth rows are in a
“_~._~." shape, the length of the inner vomerine tooth series is nearly equal to that of the outer se-
ries, the vomerine tooth rows do not extend beyond the choanae, an ossified articular bone is absent,
the basibranchial is rod shaped, the radial loops exhibit a figure-eight shape, the cornua has two
cylindrical branches, the urohyal is rod shaped, and the end of the ceratohyal is not ossified; these
features differ considerably from those of L. shihi. The ossification of the posterior portion of the
ceratohyal and the present or absent of ossified articular might represent ecological adaptation to
feeding in different environments.

Keywords: Liua shihi; Liua tsinpaensis; Morphology; Adaptation; Systematics
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B EIREELEE (Hemiphyllodactylus) W)Ft 1 E 0 A T ot FHIX, A7iEkm . /N
FORERIAR RG22 R HLARF A Ve S IR o AR SRS 2R ND2 1 20 MZ i L2 Al
XHZJEYITR A A ZFEE . R AR 5 M S shahas . BRI #AT T o thre 4R E R BT
] PO g L = R B 7 (B SRR, TR BRI R T BRI A, AEUKIY] -
[ DK 0 =i [l e R v, X e At i) o3 A7 X R AR i 3 BT R B AS,  HAA AR AR IX R
AR IR DRI A s R DR R F 2 Bk R AT RS E S OR VUL, BUE TR &, PR RUR, IR
VIR S E2 LR AibuNER
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URE6 B, iy S8 3 BE 11 AP, gl ™ 3 1R 1 F3L 80 A M F2E A7 81, 5 M GenBank T %
18 14 22 WA ¥ 86 2 AL 2L e A EAT 1 BEAL 0 Mo S5 RER, RH2. LWS R SWSI [ 1735
A 1200 9T A IRIEFEAL R 105 - AR B A 45 KRR W BESR I RH2. LWS A SWST 32 21| 1)
AR A 3 K T HAR A5 R0 . 5 BUAT ANEAT BE JR AL AR I AR 371 = B AR 22 S AR L, AR 7
R B BAT PERE PR, = AL E D 70 3 52 21 1 AN RGeS 7y, S5 H ARAT PEEE R AHSE « =
REBAT ” FARA R .
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Anatomical observation on digestive system of Vibrissaphora ailaonica
Yun-Li Yang, Hong-Mei Li
Yuxi Normal University

Abstract: The anatomical observation of the digestive system of Vibrissaphora ailaonica was car-
ried out. The results showed that the digestive system can be divided into two parts: the digestive
tract and the digestive gland. The digestive tract can be divided into oral cavity, pharynx, esophagus,
stomach, duodenum, ileum, And the pancreas is the digestive gland; liver developed, divided into
left, middle and right 3 leaves. The ratio of total length to body length of the digestive tract is about

1.5 times, which is based on the relationship between the digestive system and its living environ-
ment.

Keywords: Vibrissaphora ailaonica; Digestive tract; Anatomy
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Riding the Kuroshio Current: stepping stone dispersal of the Okinawa

tree lizard

Shang-Fang Yang, Hui-Yun Tseng, Chia-Wei Lu, Ren-Jay Wang, Chung-Wei You, Si-Min Lin

School of Life Science, Taiwan Normal University
WE: £ (EFHE) REREcH, RAVESIFEBERNA ¥ FEoh S HEF. E£1R1731%
Mt A 2, IXAER R B SR AR R I TR 25T T HE 2 R A SR 2 a), T SR
AETERT S 2 Eu (Japalura polygonata) W5y AivalE &S —EEMEB\EI. B, 1w
gp, AESH, EIFESRN SIS 8 A SIS . AR 2, BRATRET 10 [ sr3f
Byl f2 17 AWM. S3E 246 iR, IR H P BeZe ki ik 5 P BUZ DNA P934 T 0 dfr e 245
LR AR TR SR 4Ok RIE M SR — BU s AR A6y BRI sk, b ST K = R R
AL A i AR A, TR S E BRI S B AE ., R, B, R
BRI ACKE . 4. \R K. FERIET, 8% 2R8I AR H
BioGeoBEARS T # £ % 28l (1415 4> #i V5l (ancestral range construction ) , FEAGI BRI AT GE )
FEITREAY, 25 Rk — 2 L Pk 3B (stepping stone dispersal) [F&IE 7 5. e, AT E i 2
B, . AlSkie., RS AR AL R AR S N ICREE, X 8IS ERR 2 A BT
A% R A — AN L i [al i

Keywords: Buergeria; Japalura; Pareas; Scincella; Takydromus
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BRRKAE, #°F, xIE %, FEHRE, BRES, 252K, Nisar Ahmed, Muhammad Yasir, Shakeeb
Ullah
F 5 A K F5)1)EF Br

T LUCATE - BN o, R, AN 7 5K EERTT T AR B SA AT SR BTV AUk ) B
FRE, BTN EEER

A5 T HEA R BB — PR ER A FE SR, REA RCE K2R o DY, SR m BRI K. IR
WUERRIE FOR S SR § B AT 3a 4. RSk, A5 73RBSl iy 52 S5 AL RL 27 ) J, F SRl SR
FAAANENL B T IR A BUE BIR SE Al . AR B R IR RS T A LR, R AE ML BT FU A 2
AR . HEEORS T A7 R AL TN SR, REAF I A0, MEEERS T A7 THmON e, A 1 UL
FEEEERS TREAIOBLFIE T (1) KT AS SRR KT IRBUNHERRER, NN & 2 A
AR PBUN RN 2 RN B A R R AR B LT AE A RN Ik . IR R IR S5 BE S Y
YERFRE TR AR dr e A, A5 T A B 3RIE TWRs, AAPURTAFMN. (20 AMHER B BA LR 5,
TREERAE A ORI AR . (3) ROAEE b CRARRIE L AR BB 70 ilbid shask, B
BRI R . (4) AEFHIE m R IR L2 AR, AR TR KRIE A R 7. (5) Be-2 M1
Caspase-3 /A JHIE EYIN 2 RIE, SAGTREAMEN, RUFHASTESG AT /EH. &) f
G ORI RIL TIRs UZ= 19 1EAAL, A BT BRI 0 b AEAS TG (7)) fffERs Tl Ao E
R, EERTRUHEALRARA IS 2 EREAE, R RN R SRS SRR A T
fohse. (8 FIHmEENFHA, 0 7ok, MT 59008 WES 58 T2 7ilk. (9
A B W2 SR T R ARG T A

90 B R A A R A SR OIS BRI A —, (R T BRI ORI e E 1, RO B
WEFCR)— AT PR LR SRR TR SO RO SRR, KB WR R )R, RS
IONFFERI “HgAEFL T (CFC) , BMERHTEL (M) ™A IR A . XUZ R IM i3t — 2D
2 AR SRR P20 25 2 1l B /NS o T L B W A TR PR Wt A1 P 2 A 550 A R A AR 4 i A 4
M At EHELAEARIE N, . R IIICAT N - P SR AN 1 A M2 0T 70 8 M A A PO A S T

FE R B W A A A — R 5 3, W R 2 A A s sl e SR ST A Y i R R A
WAL, ZURAIITCIER, IR TG B, B W] ORGSR A BREMCR,
DAE T R AE ARG 77 2R Y], SO SR A M AR R 32 il I — 0 vl DL 3 30 45 4 B0 B 11
Wi /MR o BKORHERE I SCRPAH MR T AR . R WISCRFI N AR B 2 5 h ARk R . AR
o e o RS BB SR P, RS T O BT/ I A A A T B R IR R . XSRS T RERS
15, BEEREAAIS RS, Mo/ B AR R 12 ek B — 00 wr L e/ MAB 3 . PCR R Western
blot sKiG b W, MIB/NH LC3 (R R M AR . SRR, AT AL B A A TR E S
T A7 K T35 71

VEOWBL B —FET U530, WAL Centosis) fEA4ES B REH VIO, MR PR
REfE ik, WA E ERP AR KERE T SR TR ZE R, 9 — AR A AR 18 s
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WA AR BN HIREAT TIRAIRYS, 45 KK T Oncotarget.

Telocyte (MFRIEANNE) & —Fh RAAAKRER R LM, risayy, Sk, %%, o
WA R AR S DI RE AT % . VRV B IKFE B2 7 U A e, KRBT 4 5E T Hh A%k 52 4, Telo-
cyte, WIRAHESHRRVE, Ardr HAEMEVE AR B R D RE . (AR, FEREVEEAONE (TEHD i
JE tH Telocyte, #R7E A0S T . RIMERFIZERTIRELR.

RIRFE SN BV RO AR AN, e bR RN A I SRS, X L ) A IE
e S R 2 AU B TR S FESI A b, AR RERE L A LR, X REE A SR,
B ME R SHE FUT I R i v iein . bk, v e ] DLR O A2 1 s 2 5T R R TR AT 5 FE T
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Emphysema in four eye-spotted turtle (Sacalia quadriocellata) induced

by Klebsiella Peneumoniae infection

TR, ERH, TR, E4kE T, LigE
HERIIITER 22 i P2

Abstract: To evaluate the anamnesis, clinical signs, diagnostic test results, treatment and outcome
of Four Eye-Spotted Turtle diagnosed with emphysema. 12 case of Four Eye-Spotted Turtle were
retrospectively reviewed. Results showed that Four Eye-Spotted Turtle with emphysema were 100%
affected by Klebsiella Peneumoniae. The 2 dead turtles of emphysema that presented with septice-
mia signs. The isolates of Klebsiella Peneumoniae from turtles had strong pathogenicity to turtles
and broad-spectrum resistance to antibiotics. The diseased turtles recovered one week after received
50 mg/kg, sc, cefoperazone for every 48 hours. Taken together, Klebsiella Peneumoniae was the
contributory agent associated with emphysema in Four Eye-Spotted Turtle and cefoperazone is rec-
ommended for empirical topical therapy.

Keywords: Four Eye-Spotted Turtle; Emphysema; Klebsiella Peneumoniae
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FE:  BERJHEEE (Glucocorticoid, GC) HA EZE WP R A INHIER, ZAEDIERXT SN IR W)
eI N () B A R Ay, R SR AL T A R M S R — . TRAT B b R
Wk BN JFEA (Corticosterone, CORT) , {H H Fi-A <7 BT FAIAX D>, T Hid KA H 4
% (Pelodiscus sinensis) JZ it i AHCHF ST FRIE . ARSLIGXSAF H (12, 18, 24 Al HHAEEAR)R
K CRBGIR N 29°C At B BiBEAT THEFE, 5 X BLER (17°CA ) s Thi Al i b
HR IR R AR I R R K AT TR R R . SR EOR: IEEARET, A A B AR 8
JR S B R W5 2 R (P>0.05), 1M 12 H &5 24 J1 08N 18] i35 B2 ot B 7K S 23 P 22 = (P<0.05),
Horb 12 W rp A J R A AKCE A N 11.94ng/ul+1.99ng/ul CEYAE =134.47g+6.25g) , 24 H
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B2 —EMEERR (R=03202) , & ERARERBING N CeTHREER, FEEst
TIRER IR B 1) SR AR AL Tk — B [A] 38 S J5 G I 2% R Jo K P 8 B R PR AIG, FLS IR AR A 2H 2 1]
B R BRI AT BB 2 R (P>0.05) , (HI S =R TS &6 REEER (P<0.05) .
S SRR, PREEIR RE IR TEARAR AN 2 fel v A 7 A IR S AN TR Bz Jof e 7T 7 AR R R . AR
SR AIT T 5 RAONS v A s G 33 SOUSONE BT 90 B S R 3, T HOR N TSR BECIRAS T v A e
AP I B BB SN
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{02 ¥ 5 PHA RV W] i e oh AR a6t PHA (¥ s SRR, AT A0 e FE e, B sl A (0 OO L, TG
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RSV 5 W A AR AR A I 2 2R 2 A AR AL, SR IIER D o A SCDUEYE rh IR (Bufo gar-
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A robust noninvasive approach to study gut microbiota structures of

amphibian tadpoles by feces

RG>, ARG, RLLLL Y, Wil Y, Al ] !
E BT A dr R

* G BTG S 5 KT L LA AR VR AR5 F FH T e

Abstract: The 16S rDNA amplicon high-throughput sequencing technique provides a robust and
inexpensive approach to detect the gut microbiota of amphibians. Since different experimental pro-
tocols generate technical biases in drawing the gut microbiota profiles, the integrative analysis of
gut microbiota produced by different studies must be performed with circumspection. In this study,
we compared the efficacy of two DNA extraction methods (i.e.. a phenol-chloroform method and
TIANamp Stool DNA Kit) in describing intestinal and fecal bacterial communities of transplanted
Asiatic toad (Bufo gargarizans) tadpoles. In terms of the DNA extraction quality (i.e. DNA purity
and yield rate) and the consistency in between fecal and intestinal microbiota structures (i.e., o and
B diversity indices), the phenol-chloroform method was more robust than this commercial stool kit
in profiling gut microbiota of tadpoles with feces.

Keywords: Bufo gargarizans; DNA extraction; Intestinal microflora; Phenol-chloroform; 16S

rDNA
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Pathogen richness and abundance predict patterns of adaptive MHC

variation in insular amphibians

Su-Pen Wang', Cong-Hui Liu"’, Anthony B. Wilson’, Na Zhao'?, Xian-Ping Li"’, Wei Zhu'?, Xu Gao'?, Xuan Liu',
Yi-Ming Li"*"
' Key Laboratory of Animal Ecology and Conservation Biology, Institute of Zoology, The Chinese Academy of
Sciences, 1 Beichen West Road, Chaoyang District, Beijing 100101, China
? University of Chinese Academy of Sciences, 19 Yugquan Road, Shijingshan, Beijing 100049, China
* Department of Biology, Brooklyn College and The Graduate Center, City University of New York, 2900 Bedford
Avenue, Brooklyn, NY 11210, USA

Abstract: The identification of the factors responsible for genetic variation and differentiation at
adaptive loci can provide important insights into the evolutionary process, and is crucial for the ef-
fective management of threatened species. We studied the impact of environmental viral richness
and abundance on functional diversity and differentiation of the MHC class Ia locus in populations
of the black-spotted pond frog (Pelophylax nigromaculatus), an IUCN-listed species, on 24 land-
bridge islands of the Zhoushan Archipelago and 3 nearby mainland sites. We found a high propor-
tion of private MHC alleles in mainland and insular populations, corresponding to 32 distinct func-
tional supertypes, and strong positive selection on MHC antigen-binding sites in all populations.
Viral pathogen diversity and abundance was reduced at island sites relative to the mainland, and
islands housed distinctive viral communities. Standardized MHC diversity at island sites exceeded
that found at neutral microsatellites, and the representation of key functional supertypes was posi-
tively correlated with the abundance of specific viruses in the environment (Frog virus 3 and Am-
bystoma tigrinum virus). These results indicate that pathogen-driven diversifying selection can play
an important role in maintaining functionally-important MHC variation following island isolation,
highlighting the importance of considering functionally important genetic variation and host-patho-
gen associations in conservation planning and management.

Keywords: Major histocompatibility complex (MHC); Genetic drift; Island biogeography; Patho-

gen-mediated selection; Population bottleneck; Frog virus 3; Ambystoma tigrinum virus
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The origin of invasion of the alien Pelophylax nigromaculatus in Tibet,
China

Su-Pen Wangl’f, Li-Qing Fan®*', Cong-Hui Liu"*", Jia-Qi Li’, Xu Gao"’, Wei Zhu'?,
Yi-Ming Li"*"
' Key Laboratory of Animal Ecology and Conservation Biology, Institute of Zoology,
Chinese Academy of Sciences, Beijing 100101, China
? University of Chinese Academy of Sciences, 19 Yuquan Road, Beijing 100049, China
* Institute of Plateau Ecology, Tibet Agriculture and Animal Husbandry College, No. 8 Xueyuan
Street, Bayi Town, Linzhi County, Xizang Province 860000, China

* National Forest Ecosystem Observation & Research Station of Tibet Linzhi, Linzhi 860000, China
> Nanjing Institute of Environmental Sciences under Ministry of Environmental Protection of China.

No. 8 Jiang Wang Miao Street, Nanjing 210042, China

Abstract: Identifying the origins of alien species has important implications for effectively con-
trolling the spread of alien species. The black-spotted frog Pelophylax nigromaculatus, originally
from East Asia, has become an alien species on the Tibetan Plateau (TP). In this study, we collected
300 individuals of P. nigromaculatus from 13 native regions and 2 invasive regions (including Ny-
ingchi and Lhasa) on the TP. To identify the source region of the TP introductions, we sequenced
portions of the mitochondrial cyt b gene. We sequenced a ~600-bp portion of the mitochondrial cyt
b gene to identify 69 haplotypes (124 polymorphic sites) in all sampled populations. According to
the network results, we suggest that the P. nigromaculatus found on the TP was most likely origi-
nated from Chongqing by human introduction. Furthermore, we found that the genetic diversity was
significantly lower for invasive than for native sites due to founder effects. Our study provides ge-
netic evidence that this alien species invaded the cold environment of high elevations and expanded
the distribution of P. nigromaculatus in China.

Keywords: Amphibians; Alien species; Chytridiomycosis; Tibetan Plateau; Invasion genetics; Inva-

sion route.
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Age-related alterations of gut microbiota in captive Chinese giant

salamander

Meng-Jie Zhang'?,Qing Chang', Li-Feng Zhu', Jian-Ping Jiang’
" Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu, 610041, China
? College of Life Sciences, Nanjing Normal University, Nanjing, 210000, China

Abstract: Analysis about composition and function of animal gut microbiomes have been studied
widely over the last decades due to the rapid development of next-generation sequencing, but little is
known about Urodela in Amphibia. In this study, we aimed to research the alterations of microbiota
resident in the digesting tract of Chinese giant salamander (Andrias davidianus) along ages and
gastrointestinal tract. 135 individuals (Age 1: 32 ind.; Age 2: 89 ind.; Age 3: 7 ind.; Age 4: 7 ind.)
were used as test animals, and bacterial 16S rRNA gene of 53 samples of contents from four sections
including stomach, duodenum, ileum and rectum were sequenced. The results showed that both age
and gastrointestinal tract section had a large impact leading to significant difference among groups
(supervised learning analysis, error ration<2): (1) The microbiota community in gastrointestinal tract
was most dominated by the phyla Bacteroidetes (44.48% OTU) in age 1, Proteobacteria in age 2
(32.67% OTU) and age 3 (29.95% OTU), and Firmicutes (33.84% OTU) in age 4; (2) An increasing
trend of OTU was found in the phyla Firmicutes from 13.59% to 33.84% with the age while a
decreasing trend was found in the phyla Fusobacteria from 23.20% to 1.26% with the age; the
relative abundance of dominant taxa Actinobacteria (P<0.001), Tenericutes (P<0.05), Bacteroidetes
(P<0.05) and Verrucomicrobia (P<0.05) are significantly dissimilar from age 1 to 4; Firmicutes
(P<0.001), Proteobacteria (P<0.05), Spirochaetes (P<0.05) of age 4 and Firmicutes (P<0.05) of age
3 are shown to be different across the four sections; (3) Age-related variation of the hosts have an
influence on the overall richness or diversity of gut bacterial community;a-diversity were evaluated
to incresae from age 2 and age 3 and 4 tend to be similar;(4) Composition structure of bacterium
of age 2 are separated from those of age 3 or 4, and samples gather together between age 3 and
4; communities resident in stomach are more dispersive compared with those resident in other
gastrointestinal tract sections. Bacterial difference among ages are likely to be the change of diet
(feeding on yolk or red worm before age 2 and shrimp or crab tissues after age 2) and reconstruction
of digestive tract (from simple to complex). The normal digestive mode in amphibians and various
gut structure and relavant function may contribute to the dissimarility across sections.

Keywords: Chinese giant salamander; Gastrointestinal tract; Microbial community; Time scale;

16s rRNA
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Changes in intestinal microbiota reflecting highland adaptation in the

lizard Phrynocephalus vlangalii

Wei Zhao , Rui Guo, Na Li, Wen-Ya Zhang, Xiao-Long Tang
Gansu Key Laboratory of Biomonitoring and Bioremediation for Environmental Pollution, School

of Life Sciences, Lanzhou University, Lanzhou, China

Abstract: High altitude is an important driving force in animal evolution. However, the effect of
altitude on gut microbial communities in reptiles has not been examined in detail. Here, we inves-
tigated intestinal microbiota of three populations of the lizard Phrynocephalus vlangalii living at
different altitudes by using 16S rRNA gene sequencing. Bacteroidetes, Firmicutes, and Proteobac-
teria were the most abundant phyla. Bacteroides, Odoribacter, and Parabacteroides were the most
abundant genera. Significant differences in intestinal microbiota composition were found among the
three populations from different altitudes. The proportions of Verrucomicrobia and Akkermansia de-
creased, whereas Bacteroides increased significantly with altitude. Greater abundance of Bacteroi-
des at higher altitude led to the fractional increase of the phylum Bacteroides relative to other phyla.
Hypoxia may be the main factor that caused intestinal microbiota variation in P. vlangalli along the
altitude gradient. Our study suggested that the composition and structure of intestinal microbiota
reflected highland adaptation of P. viangalli. Our findings warrant a further study that would deter-
mine whether ambient and body temperatures play a key role in the modulation of intestinal micro-
biota in reptiles.

Keywords: Phrynocephalus vlangalii; Intestinal microbiota; Highland adaptation
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Sex and weaponry: The distribution of toxin-storage glands on the

bodies of male and female cane toads (Rhinella marina)

Wei Chen'?, Cameron M. Hudson', J ayna L. DeVore', Richard Shine'
'School of Life and Environmental Sciences, University of Sydney, Sydney, NSW
2006, Australia. E-mail: rick.shine@sydney.edu.au
*Ecological Security and Protection Key Laboratory of Sichuan Province, Mianyang
Normal University, Mianyang 621000, China

Abstract: The parotoid macroglands of bufonid anurans store (and can expel) large volumes of
toxic secretions and have attracted detailed research. However, toxins also are stored in smaller
glands that are distributed on the limbs and dorsal surface of the body. Female and male cane
toads (Rhinella marina) differ in the location of toxin-storage glands and the extent of glandular
structures. Female toads store a larger proportion of their toxins in the parotoids than males as well
as (to a lesser extent) in smaller glands on the forelimbs. Males have smaller and more elongate
parotoids than females, but glands cover more of the skin surface on their limbs (especially
hindlimbs) and dorsal surface. The delay to toxin exudation in response to electrostimulation varied
among glands in various parts of the body, and did so differently in males than in females. The
spatial distribution of toxin glands differs between the sexes even in toads that have been raised
under standardized conditions in captivity; hence, the sexual dimorphism is due to heritable factors
rather than developmentally plastic responses to ecological (e.g., habitat, predation risk) differences
between the sexes. The selective advantages of this sexual dimorphism remain unclear. A priori,
we might expect to see toxin widely dispersed across any part of the body likely to be contacted by
a predator; and a wide distribution also would be expected if the gland secretions have other (e.g.,
male-male rivalry) functions. Why, then, is toxin concentrated in the parotoids, especially in female
toads? That concentration may enhance the effectiveness of frontal displays to deter predation and
also may facilitate the transfer of stored toxins to eggs.

Keywords: Antipredator; Bufadienolide; Bufo marinus; Bufotoxin; Chemical defense; Sexual

dimorphism
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High altitude frogs (Rana kukonoris) adopt a diversified bet-hedging

strategy in the face of environmental unpredictability

Wei Chen', Liging Peng', Lichun Jiang', David A. Pike’,-Christopher R. Friesen’,-Gregory Brwon’
" Ecological Security and Protection Key Laboratory of Sichuan Province, Mianyang Normal
University, Mianyang, 621000, China. E-mail: wchen1949@163.com
? Department of Biology, Rhodes College, Memphis Tennessee 38111 USA
3 School of Life and Environmental Sciences, University of Sydney, Science Rd. NSW 2006 Australia

Abstract: Environmental unpredictability can influence strategies of maternal investment
among eggs within a clutch. Models predict that breeding females should adopt a diversified bet-
hedging strategy in unpredictable environments, but empirical field evidence is scarce. Here
we tested this hypothesis by exploring spatial patterns in egg size along an altitudinal gradient in a
frog species (Rana kukunoris) inhabiting the Tibetan Plateau. Within-clutch variability in egg size
increased as the environment became harsher (e.g., lower mean monthly temperature and mean
monthly rainfall at higher altitudes), and populations in environments with more unpredictable
rainfall produced eggs that were smaller and more variable in size. We provide empirical support
for a diversified bet-hedging strategy in high-altitude environments, which experience dynamic
weather patterns and therefore are of unpredictable environmental quality. This strategy may be an
adaptive response to lower environmental quality and higher unpredictable environmental variance.
Such a strategy should increase the likelihood of breeding success and maximize maternal lifetime
fitness by producing offspring that are adapted to current environmental conditions. We speculate
that in high-altitude environments prone to physical disturbance, breeding females are unable to
consistently produce the optimal egg size due to physiological constraints imposed by environmental
conditions (e.g., duration of the active season, food availability). Species and populations whose
breeding strategies are adapted to cope with uncertain environmental conditions by adjusting
offspring size and therefore quality show a remarkable degree of ability to cope with future climatic
changes.

Keywords: Altitude; Bet-hedging strategy; Environmental quality; Egg size; Within-clutch

variation; Unpredictable environment
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The complete mitochondrial genome sequence of the Xizang Plateau

frog, Nanorana parkeri (Anura: Dicroglossidae)

Li-chun Jiang', Qi-ping Ruan', and Wei Chen’

'Key Laboratory for Molecular Biology and Biopharmaceutics, School of Life Science and
Technology and “Ecological Security and Protection Key Laboratory of Sichuan Province,
Mianyang Normal University, Mianyang, Sichuan, PR. China,

E-mail: Wchenl949@ gmail.com /wchen1949@163.com

Abstract: The Xizang Plateau frog (Nanorana parkeri) belongs to the family Dicroglossidae,
which distributes in southern and eastern Xizang, southern-most Qinghai in China, high elevations
of north-central Nepal, Himalayan Bhutan, northeastern Kashmir and India. In this study, the
complete mitochondrial genome of N. parkeri was sequenced. The mitogenome was 17,837 bp in
length, consisting of 13 protein-coding genes, 22 transfer RNA (tRNA) genes, two ribosomal RNA
genes, and a non-coding control region (CR). As in other vertebrates, most mitochondrial genes are
encoded on the heavy strand, except for ND6 and eight tRNA genes, which are encoded on the light
strand. The overall base composition of the N. parkeri is A: 27.7 % A, T: 30.1 % T, C: 26.6% and
G: 15.6%. The alignment of the Nanorana species CRs exhibited high genetic variability and rich A
+ T content. In comparison with the mtDNA sequences typical of vertebrates, a tandem duplication
of the tRNAMet gene and a rearrangement of the tRNAThr, tRNAPro and tRNALeu (CUN) genes
were found. The complete mitogenome of N. parkeri can provided an important data for the studies
on phylogenetic relationship and population genetics to further explore the taxonomic status of this
species.

Keywords: Complete mitochondrial genome, Dicroglossidae, Nanorana parkeri, protein-coding

genes
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Modulation of gene expression in liver of hibernating Asiatic toads

(Bufo gargarizans)

Long Jin', Jian-Ping Yu', Zai-Jun Yang', Wen-Bo Liao"", Juha Merild’
'Key Laboratory of Southwest China Wildlife Resources Conservation
(Ministry of Education), China West Normal University, Nanchong 637009, Sichuan, China
2Ecological Genetics Research Unit, Department of Biosciences, P.O. Box 65, FI-00014, University
of Helsinki, Finland

Abstract: Hibernation is an effective energy conservation strategy, which has been widely adopted
by animals to cope with unpredictable environmental conditions. The liver, in particular, plays an
important role in adaptive metabolic adjustment during the hibernation. Mammalian studies have
revealed that many genes involved in metabolism are differentially expressed during the hibernation
period. However, the differentiation in global gene expression between active and torpid states
in amphibians remains largely unknown. We analyzed gene expression in the liver of active and
torpid Asiatic toads (Bufo gargarizans) using RNA-sequencing. In addition, we evaluated the
differential expression of genes between females and males. A total of 1,399 genes were identified
as differentially expressed between active and torpid females. Of these, the expressions of 395 genes
were significantly elevated in torpid females and involved genes responding to stresses as well as
contractile proteins. The expression of 1,004 genes were significantly down-regulated in torpid
females, most which were involved in metabolic depression and shifts in the energy utilization. Of
the 715 differentially expressed genes between active and torpid males, 337 were up-regulated and
378 down-regulated. A total of 695 genes were differentially expressed between active females and
males, of which 655 genes were significantly down-regulated in males. Similarly, 374 differentially
expressed genes were identified between torpid females and males, with the expression of 252
genes (mostly involved in contractile proteins) being significantly down-regulated in males. In line
with similar evidence from mammals, our findings suggest that expression of many genes in the
liver of B. gargarizans are down-regulated during hibernation. Furthermore, there are marked sex
differences in levels of gene expression, with females showing elevated levels of gene expression
as compared to males, as well as more marked down-regulation of gene-expression in torpid males
than females.

Keywords: Hibernation; Asiatic toads; Gene expression

"Corresponding author: Wenbo Liao, Key Laboratory of Southwest China Wildlife Resources
Conservation (Ministry of Education), China West Normal University, Nanchong 637009, Sichuan,
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Identification and differential regulation of microRNAs during thyroid

hormone dependent metamorphosis in Microhyla fissipes

Lu-Sha Liu', Wei Zhu', Jiong-Yu Liu', Shou-Hong Wang'?, Jian-Ping Jiang"’
'Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China
*University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: Metamorphosis in anuran is a post-embryonic developmental process initiated and sustained by
thyroid hormone (TH), characterized by extensive morphological, physiological and cellular reorganization.
It provides an ideal model to understand the molecular mechanisms underlying these remodeling processes
modulated by TH. Increasing evidences have suggested microRNAs (miRNAs) play key roles in diverse
biological processes by post-transcriptional repression of mRNAs. However, only a few miRNAs have
been identified in the anuran metamorphosis so far, and all of them are limited in Xenopus. Screening and
identification of TH-responding miRNAs, especially in other anuran species, are required to reveal integrated
regulatory mechanisms of TH during metamorphosis. Small RNA libraries of Microhyla fissipes, an ideal
model from the Neobatrachia, were built from T3 treated and control groups, respectively. A total of 166
conserved miRNAs and 36 predicted novel miRNAs were characterized. Furthermore, 5° first and ninth
nucleotide of miRNAs was significantly enriched of U in our study. 21 miRNA were differently expressed
in T3 and control groups (p<0.01) including mfi-miR-181b and mfi-miR-222. A total of 10,206 unigenes
were identified as target genes of these differentially expressed miRNAs. KEGG pathway analysis indicated
that the most overrepresented miRNA target genes were enriched in the “PI3k-Akt signaling pathway”. In
addition, a network associated with thyroid hormone signaling pathway provides an opportunity for further
understanding the complex biological processes that occur in this process. The study gives us clues for further
studies of the mechanisms of metamorphosis in anuran and provides the model to study the mechanism of
thyroid hormone affected such biology process in human.

Keywords: MicroRNA; Metamorphosis; Microhyla fissipes; TH; Target gene
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Maternal effects on the offspring size-number trade-off in the cultured

Asian yellow pond turtle, Mauremys mutica

Ya-Kun Wangl’z, Jian Zhao’, Xin-Cheng Zhangz, Wei Li%, Xiao-Li Liu’, Ou-Yang Shu™’, Cheng-
Qing Wei’and Xin-Ping Zhu™"
'College of Life Science, Nanchang University, Nanchang, Jiangxi, China
*Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation of Ministry
of Agriculture, Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Guangzhou, Guangdong, China
*College of Fisheries and Life Science, Shanghai Ocean University, Shanghai, China

Abstract: Maternal body size can have considerable effects on the offspring size and number. A
conventional wisdom of large mothers producing bigger neonates has been explained by several
hypotheses but is it always right for all species? The offspring size-number trade-off warmly
discussed relates to the maternal and external environment constraints. However, how the maternal
sizes affect offspring size and number? To investigate this, we explored the relationship among the
maternal body size and number and size of the hatchlings in the cultured Asian Yellow Pond Turtle,
Mauremys mutica by the parentage assignment using a 4-year data set. A significant difference was
observed in maternal body size (plastron length) but not in offspring body mass between “high
fecundity” and “low fecundity” groups according to the number of offspring produced based on
the parentage analysis. Maternal body size significantly influenced the offspring number but had
no correlation with progeny mass. A significant difference detected in mean offspring body mass
among year coupled with the increased slope for the linear equation between clutch mass and clutch
size with four years implied the offspring size may relate to the female age. Drawing on the data,
our result indicated that the reproductive strategy of M. mutica was consist with optimal offspring
size theory that females didn’t increase the offspring size but the offspring number to maximize
the maternal fitness, which facilitated us to comprehend the evolution of reproductive strategy in
reptiles.

Keywords: Maternal body size; Mauremys mutica; Offspring size and number; Reproductive

strategy; Optimal offspring size theory
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Courtship behaviour and male sexual competition of the Taliang

knobby newt, Liangshantriton taliangensis

Yu-Zhou Gong'?, Guo-Cheng Shu'”, Feng Huang™*, Liu-Yang He™*, Cheng Li', Feng Xie'
" Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu, 610041, China
? University of Chinese Academy of Sciences, Beijing, 100049, China
3Liziping national nature reserve, Yaan, 625400, China

! China West Normal University, Nanchong, 637000, China

Abstract: The Taliang knobby newt, Liangshantriton taliangensis, is a rare salamandrid species
with a distinct evolutionary history, which is endemic to south-western China. We studied the court-
ship behaviour and male sexual interference of this species, a complete ethogram of its courtship
behaviour was acquired. Unlike previous reports on sperm transfer, we observed neither males
deposits spermatophores, nor females pick up sperm masses during ventral amplexus, even the be-
haviour itself was plastic. The arm-hooking circular nuptial dance of L. taliangensis, in cladistic
terms forms a synapomorphy for the genera Pleurodeles and Liangshantriton, which corresponds to
former phylogenetic conclusions and somehow supports the validity of the new genus Liangshantri-
ton. Whether L. taliangensis shows bimodality in sperm transfer needs further comparison between
multi-geographic populations. We also discovered that males reduce the duration for orientation and
persuasion but increase duration of spermatophore deposition when a potential rival presents. Male
who has better body quality and locomotory ability may dominate in intrasexual competition.

Keywords: Mating; Ethogram; Plasticity; Tylototriton; ventral amplexus; Sperm transfer; Pin-wheel

circling; Intrasexual competition.
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Age-related reproduction of female Mongolian racerunners (Eremias

argus; Lacertidae): evidence of reproductive senescence

Li Ma', Yuan Xia’, Kun Guo', Jian-Chi Pei', Xiang i
' Jiangsu Key Laboratory for Biodiversity and Biotechnology, College of Life Sciences, Nanjing
Normal University, Nanjing 210023, Jiangsu, China
* Hangzhou Key Laboratory for Animal Adaptation and Evolution, School of Life and Envi-
ronmental Sciences, Hangzhou Normal University, Hangzhou 310036, Zhejiang, China

Abstract: One of the central goals of life history studies is to document changes in trait values as-
sociated with ageing. We investigated the influence of female age on female reproductive traits in
a two-year study on the Mongolian racerunner (Eremias argus). Field-captured females (hereafter
first-year females) laid 1-5 clutches per breeding season, whereas females living through the win-
ter (hereafter second-year females) laid 1-4 clutches per breeding season. Clutch frequency, annual
fecundity and annual reproductive output were positively related to maternal SVL in both years,
whereas annual mean egg mass was not. Though starting egg-laying earlier, second-year females
laid eggs less frequently than did first-year females. More specifically, clutch frequency was reduced
by 1.1 clutches, annual fecundity was reduced by 3.1 eggs and annual reproductive output was
reduced by 1.0 g in second-year females compared with first-year females of the same body size
(snout-vent length, SVL). Second-year females on average were larger than first-year females, but
they did not differ in post-oviposition body mass after accounting for SVL. In both year reproduc-
tive females gained linear size (SVL) but not body mass during the breeding season. Our data show
that clutch frequency (and thus annual fecundity and annual reproductive output) declines with in-
creasing age because of reproductive senescence, whereas egg size (and thus offspring size) does
not.

Keywords: Lacertidae; Eremias argus; Reproduction; Clutch frequency; Annual fecundity; Repro-

ductive output; Senescence
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Multiple paternity: A compensation mechanism of the Chinese

alligator for inbreeding

Huan Wang', Peng Yan', Sheng-Zhou Zhang', Long Sun', Min Ren', Hui Xue', Fang Zhang', Rong
Wu’, Xiao-Bing Wu""
'Key Laboratory for Conservation and Use of Important Biological Resources of Anhui Province,
College of Life Sciences, Anhui Normal University, Wuhu, Anhui 241000
* Alligator Research Center of Anhui Province, Xuanzhou 242000, China

Abstract: The Chinese alligator Alligator sinensis is a critically endangered species endemic to
China. Knowledge about reproductive strategies of a species contributes to their conservation. How-
ever, little is known about the reproductive strategies and its impact on the population. In the present
study, an easy and non-invasive genetic method was used to improve the understanding of the mat-
ing system of Chinese alligators and its effect on the population genetic diversity by 9 polymorphic
microsatellite loci. We uncovered a high incidence of multiple paternity among 50 clutches, with a
total 60% of the clutches showing evidence of multiple fathers and up to three males contributing to
single clutches. In addition, polyandry females prefer to choose more distant relatedness males com-
pare with monogamy females. Multiple paternity can decrease the inbreeding coefficient, while no
significant difference between single and multiple paternity (P>0.05). We also found the increased
allelic diversity (though not heterozygosity) in multiple fathers sired offsprings compared with the
single father sired offsprings and F2 generations (P < 0.05), as predicted by the genetic diversity
hypothesis. Multiple paternity may act as an important inbreeding avoidance compensation mecha-
nism allowing the species to elude extinction. These findings will not only enhance the understand-
ing of mating system and the biological traits of the Chinese alligator, but also improve the captive
breeding programmes management and conservation strategies of the endangered species.

Keywords: Multiple paternity; Chinese alligator; Mating; Genetic diversity hypothesis; Inbreeding
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Mating pattern, female reproduction, and sexual size dimorphism in a

narrow-mouthed frog (Microhyla fissipes)

Guo-Hua Ding, Jie Wei, Zhi-Hua Lin’, Li Wei, Xiao-Li Fan, Yun Tang
College of Ecology, Lishui University, Lishui 323000, Zhejiang, China

Abstract: To study sexual size dimorphism (SSD), mating pattern and female reproduction in a
population of Microhyla fissipes, we collected the amplexus pairs from the field and measured
the snout-vent length (SVL) of male and female in amplexus pairs, female reproductive traits and
fertilization rate. Amplexed female was larger than amplectant males and female-larger pairs were
more happened in M. fissipes. Mean male SVL was greater in male-larger pair than in female-
larger pair. Post-spawning body mass, clutch size, egg dry mass and clutch dry mass were not
differed between two amplexus pairs. Male SVL was positively related to female SVL within each
amplexus pair. After accounting for female SVL, males in male-larger pairs were larger than those
in female-larger pairs. The ratio of male to female SVL was not related to fertilization rate within
each amplexus pair. The mean fertilization rate did not differ between two amplexus pairs. These
results suggested that (1) M. fissipes has the female-biased SSD, and the degree of SSD is 0.96 in
our studied population; (2) size-assortative mating exist in M. fissipes; (3) females with larger body
size are preferred for males due to higher fecundity, while body size of males is not important for
fertilization rate in M. fissipes.

Keywords: Microhyla fissipes; Mating pattern; Reproductive output; Fertilization success;

Body size
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Immune mechanism of Rana dybowskii infected with Aeromonas

hydrophila

Bo-Ju Wang, Shu-Dong Niu, Long-Hui Chai, Xiang-Hong Xiao
Northeast Forestry University

Abstract: Recently, populations of Rana dybowskii, an important amphibian species in Northeastern
China, have decreased, mainly owing to the disease caused by Aeromonas hydrophila. Our
researches demonstrated how the immune system works when the Aeromonas hydrophila infect
the Rana dybowskii. In order to explore the immune responses of R. dybowskii upon exposure
to A. hydrophila infection, Illumina high-throughput transcriptome sequencing and digital gene
expression (DGE) technology were employed to investigate transcriptomic changes in the skin of
R. dybowskii exposed to A. hydrophila. Subsequently, we used the rapid-amplification of cDNA
ends (RACE) method to obtain sequences of important connexin molecules cDNA in the signaling
pathway. After that, we used yeast two hybrid system to verify the interaction between the linker
molecules. Our experiments showed that the Toll like receptor4 (TLR4) signaling pathway was
activated by Rana chensinensis infected by A. hydrophila.

Keyword: Rana dybowskii; Aeromonas hydrophila; RACE; TLR;
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Female lizards choose warm, moist nests that improve embryonic

survivorship and offspring fitness

Shu-Ran Li"*, Xin Hao', Yang Wangl, Bao-Jun Sun', Jun-Huai Bf’, Yong-Pu Zhang3, Fredric J.
Janzen', Wei-Guo Du"”
! Institute of Zoology, Chinese Academy of Sciences
* Inner Mongolia Normal University
} Wenzhou University

* Towa State University

Abstract: The fitness consequence of maternal nest-site choice has attracted increasing scientific
attention, but field studies identifying the long-term effects of nest-site choice on offspring survival
and reproductive success are still rare in vertebrates. To investigate the consequences of nest-site
choice in lizards, we quantified the thermal and hydric conditions of nest sites that were chosen by
female toad-headed agama (Phrynocephalus przewalskii) in the desert steppe of northern China.
We also determined the effect of nest-site choice on embryonic development and survival and on
offspring growth, survival, and maturity by comparing the embryos and offspring from maternally
and randomly chosen nest sites. We found that female toad-headed agama chose warm and moist
nest sites that improved the developmental rate and survivorship of embryos and promoted the
post-hatching growth, sexual maturity, reproduction, and fitness of offspring, thereby improving
their reproductive success. Such studies on short-lived lizards across multiple stages of embryonic
and postembryonic ontogeny are critical for fully understanding the fitness consequences of nest-
site choice.

Keywords: Embryonic development; Hatchling; Maternal effect; Nest-site choice

"Corresponding author, E-mail: duweiguo@ioz.ac.cn
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Age does not affect resting metabolic rate in the monitor lizard,

Varanus salvator

Yun-Tao Yao', Yu Du™’, Meng-Chao Fang', Long-Hui Lin"", Xiang Ji’
' Hangzhou Key Laboratory for Ecosystem Protection and Restoration, College of Life and
Environmental Sciences, Hangzhou Normal University, Hangzhou 310036, Zhejiang, China
* Hainan Key Laboratory for Herpetology, College of Tropical Biology and Agronomy, Hainan
Tropical Ocean University, Sanya 572022, Hainan, China
} Jiangsu Key Laboratory for Biodiversity and Biotechnology, College of Life Sciences, Nanjing
Normal University, Nanjing 210023, Jiangsu, China

Abstract: We studied resting metabolic rate (RMR) of the water monitor lizard (Varanus salvator)
at different age period (hatchling, juvenile and adult). Animals were collected from Hainan, China.
We found that: (1) RMR of hatchling, juvenile and adult were all positively related to their body
mass with the same coefficients and (2) age had non-significant influence on the RMR when
controlling for the effects of body mass.

Keywords: Resting metabolic rate (RMR); Age; Body mass; Varanidae; Varanus salvator
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Mitochondrial comparative transcriptomics of Mauremys reevesii

between active and hibernation period

Jian-Jun Liu, Hua-Xing Zhou, Fei-Fei Zhao, Lei Xiong, Meng Wang, Hui Jiang, Jia-Wei Zan, Liu-
Wang Nie'

Provincial Key Lab of the Conservation and Exploitation Research of Biological Resources in An-
hui; Life Science College of Anhui Normal University, Wuhu, Anhui, China

Abstract: Hibernation is an adaptive strategy for turtles to against the cold temperature. however,
previous studies focused on the single genes in response to hibernation. Here, we made an integral
survey of the mitochondrial transcriptome data of liver and heart between active and hibernant
Chinese threekeeled pond turtle (M. reevesii) by using next-generation sequencing technology. Our
data revealed seven genes encoded core subunits of NADH dehydrogenase were all down regulated
during hibernation, which leaded a suppression of metabolic rate. And we supposed that nd3 was
the lynchpin in regulating the activity of complex I. The expression of cytbh was only significantly
deceased in liver. It was dramatic that the expression of cox/, cox2 and cox3 coding the core sub-
units of respiratory chain complex IV was up-regulated in hibernation compared with the genes
expression in active period. Especially, cox! and cox3 were significantly increased in heart. Further-
more, we proposed the up-regulation of genes of cytochrome oxidase might be a protection required
to maximize the process of aerobic respiration and decrease the damage from anaerobic respiration.
The expression of some tRNAs also provided some new insight on the molecular mechanism of the
mitochondrial pre-mRNA cleavage.

Keywords: Hibernation; Mauremys reevesii; Chinese threekeeled pond turtle; Different gene ex-

pression; Mitochondrial transcriptome; Low temperature
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Female body size affected reproductive output and fertilization success

in a frog that have size-assortative mating

Yun Tang, Zhi-Qiang Chen, Le-Zhou Zheng, Guo-Hua Ding’, Zhi-Hua Lin
College of Ecology, Lishui University, Lishui 323000, Zhejiang, China

Abstract: We used Fejervarya multistriata as a model animal to test the hypothesis that female
body size is important for reproductive output and fertilization success in a frog that have size-
assortative mating. We collected 123 amplectant pairs of F. multistriata by hand and net from the
paddy field nearby. We measured the snout-vent length (SVL) of amplexed females, amplectant
males and the distance of cloacal apertures between the sexes and weighted the post-spawning
female body mass, then determined clutch size and fertilization rate for each pairs and obtained
egg and clutch dry mass. According to the sexual size dimorphism index, we divided it into five
levels. And finally, we got the following conclusions: (1)Female body size decided the extent of
sexual size dimorphism in amplectant pairs of F. multistriata; (2) size-assortative mating existed
in F. multistriata; (3) female body size affected reproductive output and fertilization success in F
multistriata that have size-assortative mating.

Keywords: Sexual size dimorphism; Mating pattern; Reproductive output; Fertilization success;

Fejervarya multistriata
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Mating system in relation to female body size in Black-spectacled toad
(Duttaphrynus melanostictus), an explosive breeder toad in a tropical

island of southern China

Tong-Liang Wang, Le-Le Jia, Xiao-Fei Zhai, Ji-Chao Wang
Ministry of Education Key Laboratory for Tropical Animal and Plant Ecology, College of Life Sci-

ences, Hainan Normal University, Haikou, China

Abstract: For most anurans, the mating patterns exists considerable variation in intraspecific or in-
terspecies. Understanding the underlying variation in mating patterns decisions is crucial to under-
stand variation in the direction of sexual selection. We investigated the mating system by capturing
amplectant pairs (137) and non-amplectant males (212) during breeding seasons from November
2016 to April 2017 in a population of Black-spectacled Toad (Duttaphrynus melanostictus), an ex-
plosive breeder species with breeding seasons throughout the year in a tropical island of southern
China. Our study showed that there was no significant difference in SVL or forelimb length be-
tween amplectant and non-amplectant males. Females SVL were positively correlated with that of
in males. Further analysis showed that the small females preference small males, and large females
preference large males, however, no preference was found in medium females. These data sug-
gest that size-assortative mating was applied in Black-spectacled Toad. Female choice may lead to
size-assortative mating in Black-spectacled Toad. This mating pattern promote the genotype com-
plexity of the population in a tropical island.

Keywords: Black-spectacled Toad; Body size; Mating system; Sexual selection; Female preference
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Phenotypic consequences of embryonic responses to developmental
temperatures in two latitudinally separated populations of the Asian yellow

pond turtle

Teng Li', Xin-Kang Han'*, Wei Chen’, Hua-Bin Zhou’, Yong-Pu Zhang™
' Key Laboratory of Animal Ecology and Conservation Biology, Institute of Zoology, Chinese
Academy of Sciences, Beijing 100101, China
* College of Life and Environmental Science, Hangzhou Normal University, 310036, Hangzhou,
Zhejiang, China
* College of Life and Environmental Science, Wenzhou University, 325035, Wenzhou, Zhejiang,
China

Abstract: The effect of temperature on embryonic development and offspring phenotype has
received increasing attention. However, most of these studies are based on constant-temperature
incubations rather than fluctuating temperatures that mimic nest temperatures. In this study, we
conducted a reciprocal incubation experiment with a 2 (populations) x 2 (nest temperatures)
factorial design, to identify the phenotypic consequence of embryonic responses to latitudinal
variation in developmental temperatures. The embryos of the low-latitude population developed
faster than those of the high-latitude population; hatching success and hatchling mass did not differ
between populations or temperatures. The carapace length and width were not affected by incubation
temperature, but were greater in hatchlings from the low-latitude population than from the high-
latitude population. The offspring from the high-latitude population had better righting ability
(despite smaller body size) than those from the low-latitude population. Our results did not show a
significant interaction between population origin and nest temperature on embryonic development,
which contradicts the conclusion from the constant-temperature incubation experiments for this
species. This highlights the importance of fluctuating-temperature effects (mimicking field nests) on
the embryonic development in understanding the developmental plasticity of reptiles.

Keywords: Developmental plasticity; Egg incubation; Embryonic development; Fluctuating

temperature; Offspring, Performance; Reptile
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Vulnerability and Behavioral Responses of South Chinese Anuran
Tadpoles to Native Dragonfly (Pantala flavescens) Naiads and
Introduced Western Mosquitofish (Gambusia affinis)

Xiao-Li Fan, Zhi-Hua Lin"
Department of Ecology and Biological Resources, College of Ecology, Lishui University

Abstract: Anti-predator behavior is an important fitness component in most animals. A co-evolu-
tionary history between predator and prey allows prey species to respond adaptively to predation
risk. Alien predator species are a serious threat to amphibian populations. We studied the vulner-
ability and behavioral defenses (alteration in activity level and spatial avoidance of predator) of
tadpoles of six Chinese anurans in response to the introduced active foraging predator Gambusia
affinis (western mosquitofish) and compared them with the responses to the native ambush predator
Pantala flavescens (dragonfly, naiad stage) in laboratory experiments. The tadpoles were Bufo gar-
garizans, Duttaphrynus (formerly Bufo) melanostictus, Rana zhenhaiensis, Fejervarya multistriata,
Microhyla onata, and Hoplobatrachus chinensis from Lishui, Zhejiang, South China. We quantified
tadpole survivorship to determine their vulnerability to the two predators. Our data showed that
both native P. flavescens and introduced G. affinis could prey on the six tadpoles species to differ-
ent degrees, and that the two toad tadpoles (B. gargarizans, D. melanostictus) were significantly
less vulnerable to predation than the frogs (all others). The reduced vulnerability of toad tadpoles to
predation may be attributed to their unpalatability and their continuous swimming ability, traits that
are adaptive in more permanent habitats. Compared with the ambush predator P. flavescens, tad-
poles reduced their activity level and took spatial avoidance measures when encountering G. affinis.
Overall, our results suggest that some of the tadpoles in the study area are likely to recognize and
respond to the predation threats of G. affinis.

Keywords: Anuran; Tadpole; Predation risk; Activity level; Spatial avoidance
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Selection on the mitochondrial ATP synthase6 and the NADH

dehydrogenase 2 genes in Pleurodira and Cryptodira

Meng Wang, Jianjun Liu ,Hui Jiang, Jiawei Zan, Jinxiu Dong, Yuatian Bao, Liuwang Nie*
Provincial Key Lab of the Conservation and Exploitation Research of Biological Resources in An-

hui; Life Science College of Anhui Normal University, Wuhu, Anhui, P.R. China

Abstract:Recent studies of selection on mitochondrial (mt) OXPHOS genes suggest adaptation due
mainly to environmental variation. Under these circumstances, the turtles, as a ectothermic animals,
which provide a good precondition to detect positive selection on mt genes related to climatic varia-
tion, specifically ambient temperature. Currently existing Testudines includes Pleurodira and Cryp-
todira. Pleurodira only spread over Australia, Southern America, Africa and Madagascar. All those
territories are tropical climate. On the other hand, the distribution areas of Cryptodira were signifi-
cant difference with Pleurodira. The majority of Cryptodira spread over Europe, Asian and Northern
America, those territories are temperate climate. We used codon-based methods to test for positive
selection on mitochondrial OXPHOS genes of Pleurodira and Cryptodira. We found strong evidence
for positive selection on ATPase synthase 6 (ATP6) and NADH dehydrogenase 2 (ND2). Structural
analysis showed that many of the identified sites are within key regions or near residues involved in
proton transport, indicating that positive selection may have precipitated substantial changes in mi-
tochondrial function. Overall, our study suggests direct involvement of ambient temperature in the
adaptation of the studied mtOXPHOS genes.

Key words: Mitochondrial DNA, Positive selection, Environmental variation, Pleurodira,

Cryptodira
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Comparative RNA-Seq analysis of differentially expressed genes in the

testis and ovary of Mauremys reevesii

Lei Xiong, Shengli Gu, Jianjun Liu, Meng Wang, Jiawei Zan, Hui Jiang, Yuatian Bao, Jinxiu Dong,
Liuwang Nie*
Provincial Key Lab of the Conservation and Exploitation Research of Biological Resources in
Anhui; Life Science College of Anhui Normal University, Wuhu, Anhui, P.R. China

Abstract: Mauremys reevesii (Geoemydidae) is a classical model organism of temperature depen-
dent sex determination (TSD). To explicitly investigate the mechanism associated with gonad or-
ganogenesis of TSD, we obtained 222 million and 287 million raw reads from the testis and ovary,
respectively, by RNA-seq technique, and from these, 437,767 genes were identified. A total of 6,009
differentially expressed genes were obtained from comparison transcriptome analysis between the
testis and ovary.Of these, 2,056 genes were up-regulated in the testis, 3,953 genes were up-regulated
in the ovary. Gene ontology (GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) path-
way analysis indicated that many of these genes encode proteins involved in sexual reproduction.
We mainly focused on the differentially expressed genes that have the potential to develop into the
gonad. The generation of large scale transcriptomic data presented in this work would enrich the ge-
netic resources of M. reevesii, the results suggested that master switches appear to have been added
at the top of the hierarchy, with more conserved core genes appearing downstream, which should be
valuable to the comparative and evolutionary studies of turtles.

Keywords:Mauremys reevesii; Testis ; Ovary ;Transcriptome analysis; Differentially expressed

genes
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WE: WL EFAEETF2E M, BERFESKE, ASKENEM, BUEH S pIe T sitm
W 25 2B A7 A 5T 8 R B A 85 Py WA RIS A S s, A0 00 DR JE 3k B DL B A e . 224, A
G R ET AN REAE LS Sk . B DMYIRELES RGP HA S HNALE, RERESRGRERIER
R s ICAT s Ry, WL a Mol & EITRE 7 RGER R TR, SFE A Rk
PIX. FAEMRT SESER. BRPEYRERIERY . SR, R8s ERRENE, &
THT NS5 PIAR AT S B R I -

AT R HUAS A B BUPE BRGTEL H5 T B T 22 35 /N [ X 0 B AR AR X, BTV S A YA
RFZRILIR . B2 OLR. GRAAEEHARRT, KRIMAHF 24, JHEEE IR
S GIRA A, JTE TS BURIRIR. 25N LS/ NS R e YRR e RO DR
T AR AT AR A B R AN S S )52 4 S PITAICAT B St B 1 15 St 7 5 5 I8 I A €
1T Eh R TRER S,  PUEAGETH LA 2LV 2 AR DRI RE 0, FEE RSSO i
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Density-dependent antagonistic effects of two global aquatic invaders

on native anurans

Xuan Liu""", Su-Pen Wang1’§, Zun-Wei Ke"*", Yi-Hua Wangl’z, Fang Zhang1’3, Feng Xu"*, Xian-

Ping Li"*, Xu Gao'”, Chang-Nan J in"?, Wei Zhu'?, Shao-Fei Yan'*”, Yi-Ming Li"

' Key Laboratory of Animal Ecology and Conservation Biology, Institute of Zoology, Chinese Acad-

emy of Sciences, 1 Beichen West Road, Chaoyang, Beijing 100101, China
? University of Chinese Academy of Sciences, Beijing 100049, China

> College of Life Sciences, Anhui Normal University, Wuhu, Anhui 241000, China

* Key Laboratory of Biogeography and Bioresources in Arid Land, Xinjiang Institute of Ecology and

Geography, Chinese Academy of Sciences, Urumqi 830011, China
> School of Resources and Environmental Engineering, Anhui University, Hefei 230601, China

Abstract: In the current era of globalization, co-occurring alien species have become increasingly
common along with accelerating rates of species introductions. Understanding the combined eco-
logical impacts of multiple invaders is not only crucial for wildlife managers attempting to ame-
liorate biodiversity loss but also provides key insights into the process of invasion success and the
mechanisms of species coexistence in natural ecosystems. Compared with the great deal of attention
given to the notable impacts of single invaders, much remains unknown about the impacts of mul-
tiple co-occurring invaders. Here, based on long-term field surveys in the Zhoushan archipelago,
China, and a global trophic niche analysis, we found an antagonistic effect of two global aquatic
invasive species (the American bullfrog, Lithobates catesbeianus = Rana catesbiana, and the red
swamp crayfish, Procambarus clarkii) on native anuran populations. There was a negative rela-
tionship between bullfrog density and native anuran densities in water bodies that L. catesbeianus
and P, clarkii had not co-invaded and in co-invaded waters with low P. clarkii density. However,
this negative relationship disappeared in water bodies in which the two species co-occurred with
high P. clarkii density. After accounting for spatial autocorrelation, potentially confounding habitat
variables, aquatic predatory fish, and multicollinearity issues, our field data showed that despite a
decreasing trend in native anurans in bullfrog-invaded waters, native frog densities increased with
P. clarkii densities. An additional global diet analysis showed that there was a negative relationship
between the proportion of occurrence of crayfish and native anuran prey consumed by native and
invasive populations of bullfrogs. Our results provide novel evidence of a density-dependent antag-
onistic effect of two global invaders with different trophic levels on native biodiversity. This study
highlights the importance of considering complex interactions among co-invaders and native spe-
cies in prioritizing conservation and management actions and will be helpful in developing a more

precise framework to predict invasion impacts.
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VTR A i FEE R, TR R 475004
PUQIIAE A, A 610068
> ] B Ol T B REEISE, M, 450045
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W R 7R FE AT Sh W 2 Fe I S o A AT TIRAERE TR 1) SEHORE, JEXpr3kbr A
ITHREE. H201045 HE 2017 49 H, WA SR E AL RS A L. . Hri.
BlgG. 2k, RAELRBTER. A2, Wil MHE. B &8 SR RE, KT IR EFE,
Bul. JORH W R MON. R, SFEMATRESN . JFEL R BRI LA RS BE T IR
B EHEBES, 2) ARSCER, X 20 4 30 FFARE A BA OB T R HAY; 3D ROl
BRI AR B B B A2 CAT ShbsAc s 4) R0t BF AL s W 8 80 1) AR N 53 5% 42 BT #1811
W EICAT B Fr o =B SCITAE (2002) M KR EE R 2 4 A s, RFEsk R4 (201D
HITER R AT T . 7 2R ME eI, SRR SR AR (2011) o MG SRR PE AR 555 (1999)
IR RARHE B R % (2005) [ JTVEHEAT . 70 RAR RERFEE T EIRSCER I 70 S84k R AN S 44 4, B4
the reptile database [ (Uetz, 2017) HEAT2444 A7 i

BIE 2017 4 9 ), BEHAG A ATz 48 B, T2 H 7R Hd, ¥ H2FR4
My ABEE MG 4 B 10 F; 08X H 3834 Fhe = () HAE5 5 S50 8.3%, 20.8%
70.8%. fk#E (Uetz, 2017) , ks H A &% H ity 0 H Y050 58 & RS, ke H 34 A 535
S 12 B s SO Uetz (2017) , JipieRt oy sl Dy 28 Bk 18 i, 73 Jll 7 kW H 1Y) 82.4% Al
52.9%. FTCICHRIEMFN I RAA R, W H h# Ikt R kRk L. Fiwdt 13 5, QLRI H
¢ 7B Dinodon rufozonatum. [RPEZIFENE Rhabdophis tigrinus 55 7 #; AT I AFEMEF T
g AR I Sinomicrurus macclellandi 1 Fp AL 25 FEME ERL T 1T 5 F (FRizkE, 2014) .

FE B4 B R 48 FHRATE I, A ZRVES 32 Fhy AL S 6 IR Aifh 10 A, 235 o5 ) R TE
1T RINELN 66.7%. 12.5% F120.8%, BILAZRVEF Iy T, HUG it A b it s b, R
AR T ARV TR I P AR A

e ARy A RO e . AR AR Ll g 2 . TRPE RS AL M e B R R
JREE 4 NRATEN YRS (BESCOTAE, 2012) , S aiPiEl & IR T 2045 108 45, 33, 28 A1 10 Fi,
Vb 22 RV TR HOARAE R ) L Fe B A w0, P g B IS AR A b e B s sh Wy B . HndbE
ERVEERIG I BB & A EE >, BRI R ARG BRI L X S, R SCE R,
B THBIL. BlETEAER.

MCHLER 3 A 15 L, BB T BT i X4 MR Lycodon fasciatus N 28 ie 8 X IQEE A ME Lycodon li-
uchengchaoi; HEMNTA B 35 PG Ko 1L XA KA1 R Sk Protobothrops dabieshanensis FER IR g
Bungarus multicinctus W53 A7, KThA, MAESERIC: R RITNNSUZEM Japalura splendida 157 FE#%
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10 B EARAIK A WL W Japalura micangshanensis (RWS P, 1987) #HF R FKENR. EE KT
AR GRIFMESE, 2012; BN, 2015ab; BAHEMS, 2016) &5, HENITH R 52 A L AT BT c B0 S0 i
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&5 B PR B, R R A RO T B . AWEFT T 2014 45 2 - 2016 Rk,
JEHYF T AT XV ) R B R Bk th, S TR 20 ha, T R AT AT 2 b R A B R R 9
A PIREREED, ROLE R S Rl SBIMIREEE (Pelophylax nigromaculatus) 42k {4
i (Pelophylax plancyi) . Pl (Fejervarya multistriata) . RSt (Microhyla ornata) . HhAgif
% (Bufo gargarizans) . %15%F FigH WHIA L PIRER A B 7K, S MBS BeE, K RIGETE,
AW 2 FETE VK R 55 T RESE i, RIhAIEE T 20 ha PAGSSA S — b3 7T S AT IX VR VLR 2 B A S
oo ASHFFURIE RUEARELRE, XECTRESOE/E (2016 SR ) MMUERT (2014 ERF) kSR
PhRANEE, AT PP RS S A R . A5 SRR, R R e ) R SR B K PR S e 4
PRaEmE] 5 M, PINEERE R E S T UOET. AT IR S A R, AR
PSRRI HCR, RABFRMIRORE RBOR . PSS B M @ R 52, A3z
FIPRI RN B B T el g, DARPINEER R IR, it 7 S E E= 1.
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The distribution, habitat character and conservation of the endangered

Pelochelys cantorii

Xiao-You Hongl’z, Xin-Ping Zhu'?, Xiao-Dan Cai', Chen Chen', Jiao Zhao'

' Key Laboratory of Tropical & Subtropical Fishery Resource Application & Cultivation of Minis-
try of Agriculture, Pearl River Fisheries Research Institute, Chinese Academy of Fishery Sciences,
Guangzhou 510380, China
* College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China

Abstract: The Asian giant softshell turtle Pelochelys cantorii (Trionychidae), is endangered and has
designated as a Frist Grade Protected Animal in China in 1989 and has been listed as endangered
species by the [IUCN Red List in 2000 and put on par with the Giant panda Ailuropoda melanoleu-
ca and the white-flag dolphin Lipotes vexillifer. The species has suffered gradual reduction in its
range, its total population has decreased for ignoring protection. Sparse data in the literature mark
the reproductive for this species, with the success of the breeding, the protection of this endangered
species had gotten the attention of relevant department. Here, by interviewed and investigated the
15 nature reserves, we summarize the distribution, habitat character and conservation, analyze the
causes of the extinction and put forward our proposal for protection.

Keywords: Endangered; Pelochelys cantorii; Distribution; Conservation
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FHEE: 2014~2017 4F, FEWLA & 17 B HEAT I CAT R M Z eV JOM R R A . AR T A 45 RO
a0k, HATisHri LA AN 2 H 10 B 26 J& 50 A, J8ITH 3 H 15 #147 )& 81 M. && 0+
HIREEE, KT —LepICAT R A, b AR P 4 [N 7K 5% f711f& Xenophys lishui-
ensis Wang, Liu & Jiang, 2017 S5/K# i Rhacophorus lishuiensis Liu, Wang & Jiang, 2017. A IHTL
BRI 20 Rk FE FE AR Rana hanluica Shen, Jiang & Yang, 2007 FIPEFIZWE Paramesotriton aurantius
Yuan, 2016, JCATHHT 405k M5 ki Protobothrops cornutus (Smith, 1930). Wil R ic R HE85 )
LT DMET, WK o> 75, Wi IR a8 BRIz M i Polypedates megacephalus Hallowell, 1861
RV AR Bz i Polypedates braueri (Vogt); 4B RREWTLE sk i ik I bR A<, Wiil4
JR 40 AR i JG R I Opisthotropis maxwelli Boulenger, 1914 NoA LR JG 80 Opisthotropis latouchii (Bou-
lenger, 1899) MAH R4 E, N T LABUH. tboh, &5 BiRIE A THNLE S, KPR AR UCRE
FbrA, HAXZRED L&, ARYFAEITLAE K040 780 REA A, A i i 20 AL Qi ik Microhyla
pulchra (Hallowell, 1860). *H % @it M. butleri Boulenger, 1900 25, J€AT W #)2 E W Ski¥ Calamaria
pavimentata Duméril, Bibron & Duméril, 1854, K5 2 £ W¢ Elaphe schrenckii Strauch, 1873, #{¢ #k g
Boiga multomaculata (Reinwardt, 1827) &5, &M T ULHT A% E £k, B I AR R S & 150,
WA Rk — R 5T

KA WIVLAR s PIWAAN; TRATHN: MM 2 hedE: 703k
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WE: /NI (Hynobius amjiensis) &3 E R = MG Az Y, 2013 4 3 H AW 78 B A1E
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ok B

AHFFFEIN 2014 428 2017 4F %S0 22 B0 15 B 06 B R g% B AR ARAP [X 22 3 /N LR EAT T BT AR
M. wredr, LB T 834 ImxIm FIFE A (60 MFIFHFET, 23 AMXTHREE ) JRIERE T 5% & /i
BN R 15 NMESETE AR, ] Mann-Whitney U J5 9246564 FIBE 75 MG FEARE 7 £ 1550
P Z e, SR R T OT R T T 2235 /N0 B A S 1 1) AE B AR AT
A= 5% IR F 43 A 43Ik Mann-Whitney U 75 v& 5 35 B 23 4 0T ¥k 45 & 4 A 3% B 52 i 22 i /) i
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A report on herpetofauna of Rajshahi division revealed by
mitochondrial DNA

Md. Mosharrof Hossain"?, Jin-Min Chen’, Che J ing2
' Department of Zoology, University of Rajshahi, Rajshahi-6205, Bangladesh.
* State Key Laboratory of Genetic Resources and Evolution, Kunming Institute of Zoology, Chinese
Academy of Sciences, Kunming 650223, China

Abstract: Bangladesh, is located in the climatic zone and featured one of the world’s largest del-
tas as Ganges-Brahmaputra river delta that formed by Miocene sedimentation. Rajshahi division is
separated by these big rivers. However, biogeographically this region is called Barind Tract a last
glaciation remnant. A herpetofauna survey was conducted in a relatively disturbed area of Rajsha-
hi Division. The use of short DNA sequences for the standardized identification of organisms has
recently gained attention under the terms DNA taxonomy or DNA barcoding. Here we explore the
performance of a fragment of 16S ribosomal RNA gene in DNA barcoding for herpetofauna identi-
fication. We found 12 species of herpetofauna (9 amphibians and 3 reptiles) in the Rajshahi Division
revealed by 16S rRNA mitochondrial gene. In amphibians, highest six species from Dicroglossidae
(Hoplobatrachus tigerinus, Hoplobatrachus crassus, Fejervarya pierrei, Fejervarya limnocharis, Eu-
phylectis kalasgramensis, Euphlyctis cyanophlyctis), one from Rhacophoridae (Polypedates leuco-
mystax), one from Bufonidae (Duttaphrynus melanostictus) and one from Microhylidae (Microhyla
berdmorei) have revealed by 16S rRNA gene analyzed. This study report three species of reptiles
from three families; Calotes versicolor (Agamidae), Hemidactylus frenatus (Gekkonidae), Eutropis
multifasciata (Scincidae). However, Calotes versicolor and Eutropis multifasciata have been tenta-
tively assigned to their closest described relatives which themselves are species complex. Most spe-
cies found during this study are of south-east Asian affinities, and all but two- Eutropis multifasciata
and Duttaphrynus melanostictus - are considered primarily associated with anthropogenically mod-
ified habitats. The highest number of samples was (80%) frogs and 20% reptiles. This is the first
survey report of herpetofauna from Rajshahi region, however it needed more extensive survey and
molecular study to elucidate exact number of species inhabiting in this campus.

Keywords: Herpetofuana; Amphibian; Reptile; 16S rDNA; Rajshahi
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2 MEEEERERE B AN TEEIRSRIERIAAAMRKES: RY, BAESREERER, SES
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P B A AR FRAOR, ARG R e PRI A SRR 20 B B A (b B IR R % . 14T,
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HREX; 4 AN K ER X B 16 NREHUET A, 78T 1 3R E AT P e ) R R R AR
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WA RO SR R X, R BRI K SR X A — & 70 BN S8 i B AR R B LAY 22l - S EHIS LR — 4%
NFL FERATE R BT/R Gl AR LA F R R A G L O 5 ARERAA S8 L, FrsET A R,
JEEBA R RZE s BEPA B AR TR PR IR R B R AR O SR L il M0 DA _EIX S R BB
AT X7 BT P AE SR - BTRE35 X, 35 BRI A X, PR AL AR XL i Gt [X 5 4 e 2R b
JEIAHEIX
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[R5 2 1) 5% 1L RO Sk A S B R B2 . DL ERT IO, NOARE A R Z= 5 38 1 B op
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Standardized Artificial PropagationTechnology of Andrias davidianus

Zhi-Gang Qiao, Wu Jia, Xiao-Guang Zhang, Fang-Fang Shen, Shu-Yan Liu
Fisheries College, Henan Normal University , Xinxiang 453007,China

Abstract: With the rapid development of industrialization on Andrias davidianus, industrial demand
for fry was more and more increasing. If used the regular of aquaculture model, the growth perfor-
mance could be improved, and the economic benefits could be improved, to get industrial reproduc-
tion of Andrias davidianus. During this period, a number of domestic scholars had studied many
aspects on reproductive and biology, and made a lot of achievements. While owing to immature
breeding technology, lack of research and various factors, China had not formed a stable productive
platform on Andrias davidianus. The study focused on foster, inducing and breeding on Andrias da-
vidianus expounding regulations of technical breeding. The study put up on a lager of constructive
and meaningful suggestions to solve currently technical difficulties, which inclding that increased
male proportions among small groups, low hardness of water to prevent the saprolegniasis and son
on. Above results were important to promote breeding near industrialization, standardization and
healthy.

Keywords: Andrias davidianus; Artificial propagation; Standardization; Technology
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KRB (Liangshantriton taliangensis) TRt SRR S &
W, R E B W
o [ R e S A B I P, R B K

WE: KR (Liangshantriton taliangensis) ;&R E R A YR, B XK vy 3%, TUCN it fa¥yfp,
E LL A% 5 fE . I R BB LA 22 A8, AT 2017 48 5-7 H X KR 12 4
HOERAR AT U A, SR A AL TR T MEME (64 ) FIHENE (196 4 [ 11 MEES L. K
R F R 0T B IR 5t 12 A HUER A2 Sk R KA IE G 1 10 MES S EGEAT R,
FIF ANOVA 43 M AN [F M B FP B 55 LA S 405 7k, Pearson IR T A ML 5SS HERR. 4
R IR (1) KU 73 AR 1688-3214m, MERE SRR Il BT TR, SIS DU 258 R AL
(2) X REWEASSHIERAT 2RI, &5 R BRI 12 MM Ry =3, A,
WL =W E, e MRPE, it 2, SRIFFESRNELERERN X FFER S8,
S CHRYRA T, MM BN 3 MEMERTE 12 MR N =3, AR, .
AW, EpER. LRI SR B, A S SO N 3, TS RS AR — .
S5 o A L PR T = S R A, AT R 40 69.0%-78.6% (P F147.8%-91.4% (P,)
LR FINEN T4.3%, ST MEPEREAR = A0 SCROH N B8, PR 2250 501 09 93.3%-100% (P,) AN
50%-100% (P,) , ZEEFIHIZE 93.8%; (3D MEVERIFWIILASE T AT T A E Ry, o1
BR#: PC1 N 38.09%, H EZHL T MRHEARE LK, Lo LR MFRHE AR R % B m. PC2 N
16.92%, ZiFTTERE 55.01%; MEPE R EWE £ o 70 B d > T plr, 5TEREE PCL 2y 37.80%, L
F BT AR AFE R SaEE, IREEA RS, PC2 A 17.75%, RAATTHREE 55.54%; (4)
12 AN MO BEFEE M IE R TE TR RS DA B3 25 5 o HETE S T S BLR B Sk K Dy R 9 53 B
R KRR Rt A R T AR, kTR FRE RS RTE, A ISR K RK,
SKms: REMERERERES, BREK, TDMEREKRR . MEE SR SR LK R,
SR BE R TSP Sk TR v, ARIBE R ALt s P Sk i iR AE , RIIEE Se/ls S RLP A 2 98 e ok
BRFERDN, AR MMM RE R M OMEEReKRK. (5 12 /MMERE
RAEL S HEME 10 NMESSEIOBR AR T B A Bk (3/9) S5FEE 104k 5 1835 7 ¢
(P=0.031) , REEmSHMMEL (8/9) BEZFIEMRK (P=0.015) , SilEREAHMEINE: MBS
TESYEL A B NE . =2 0/ b3 I e K PR R bR R S B A — e 2 5
B R IAE LB RHE R ARRAE, AR S BEREAS  , AREAOCE TR IELL (3/9) Bk
el 1, HEPER RN, SRR R T B O TR A A T R E 7T

XBEIE: KR, REZER: BRI ERG T AT ARELL
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FEREX REURINE R IMIREIITNEHA D BESHR
FIRA, x40, W
RS HAVE T IRAY 610041

FEEE: H A AR LUK I A 1 SR g AR AE,  ARp ) 2 58 DU A UK AN TR DK ST 1) e 228 R BARAE ) IX 2R
(1 b FER 3 A b o RSB A% S5 A0 77 A T RO IR 2 o I S B2 v B B b XS [T A R, B R AN [
AN, RAKFEE FER T ARG RE CREansABem 52 Ry #Lae 1) « R GM I 4i i B
Wikmpe sz, HHIFEEWZBTEE, s b Eekd @R, Tk T GM §akin, %
T R X AR VKSRV S AR 5K, FRATHEN N T 540 1) 23 A0 XA W] BERF S VKR AT TRk gAY
AW FUE AL D)2 70 A B S i R EURRMT (Eremias vermiculata) J9%5 5, FIF 2T AR & HURE
PAZE R & DNA cyt b F1 COI J:[F gbric, 12 ik 2 H 3 27 0 AR 25 6 A58 B 1 B V0 R0 7 2o B el ik TR o
R R . BRI . BERG IS GM F ks A, TSR R QL. SR TR
F R EE 25 6F 18% 73 B ARG DTk I PCR & 3 AN SE T 69 /MFF s 456 5 MA [ eyt b BE [ (1143
bp) H1 COI Bt (660 bp) J¥4l. B PAFERIILR A 200 M. REGKE KR BRI R
JRR T 045 4 AN S 25 M PR 2 A 1) S S 2R, G v ok MBS 2K R b R vy 2 v B K JE A (Phylogroup
A) H5kBEHER - 15 FH) (Phylogroup B) JERRIHIASZ R, SREFUER ] (Phylogroup C) 5
K H I EARZHE (Phylogroup D) JEMHIE S e X 4 NSRBI L) 1.13 Ma (95% CI,
0.54-2.08 Ma) , M.t A-B {140 LI 18] 29 4 0.35 Ma (95% CI, 0.13-0.67 Ma) . C- D 4 LI [A] £ K
0.31 Ma (95% CI, 0.12-0.6 Ma) . IBD f8e AR Ly bl y i lieg S50k i DRI FELRR RSE, %o Ffr e
BAE DT T H B EE B . AMOVA RIS RIAl. CRNFEEEAMEE N A BEER,
T SRR (R38N 2 B B R e, T HLS2 SRR g . 454 DU TR BRI (BSP) A4
AL (ENM) 2308, B4R SO 7 SL 3B A GM & sk SR & . R4 RN
A AR S DU 28 S AR A0 AR 40 AT R SE MR TR S 2, Dol e 52 X AR A 1 3P A O i) 2 i fit
T L

XA Wil LSO BEADT SRR AESALEAL, TR XA
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R FRUE RIZME 2 FNEHA D SEaNS ST A ER 52 X BT =S iE Ry
K&

X4 "% Tatjana N. Dujsebayeva’, JHRF1', Marina Chirikova® ZE#E', ZRzEH“*
L [T B A A BT AT B 610041
LYK dr R B A 610041

* G B S T R B I B # K 050060

FE: W T2 X (Arid Central Asia) 7 F KR KRE#Z 00 X, &t 5 b K R0 i i 28 ) 2
HiIX, AT R XY 2R R O X . T R A S e R T BRI
TR A BRI SRR DG, SR, T A R A 2. T 12 XSk R 4 P 2 38 A A R IR A4k 3 56 2 2 11
S, H R RIE RS . B R (Eremias velox) 8 (5 5 S MFh, |82 040 T Y K
ffi, HAFBMX AR 7PN HETRIX, TR R @ AR IR (44 4
FES. 440 SREND , BLZRKifk 12S rRNA (371 bp) Flcytb (1143 bp) RF F 7 Nbrid, 4id

SRR M, R E D BRI R R I R R, B WM EAG I S . K-S GenBank R #
IFEF (30 AMFE R 155 25781, 595 5674135 5E LT 322 MRS, RGEKE i3 10 4
FH R (A-H, U, KD o 550 A X5 SCRF PP RTS8 T 68 B & s, B S 977 50 N I o o
THIX . TR PR R, POb R MRCA T4 6.23 Ma. ISR C flHJES
WA 32 2 D ILAHI A 290 3.26 Ma, C-D fR& &5 404k v] 5 5 BHER L ik (Kopet-Dagh) 7~ 3-4 Ma
PR ZIBE TR G, SCRE (TR R NP EATES LR (ca. 2.99 Ma) , #] 8 f A%k 1L
k3.2 Ma LSk BE T CREIT kM) /R 2 b At -2 - ie % ) 51, mdbsm®x (F) -
#t (G, H, U, K) f3LHI ] 2.05 Ma, Il F-GHUK #4346 A] B8 5465k 3 M 2.7 Ma PSR vk 3]
IR, XRF bmmzE) MG (2R T 1.48 Ma 704k, wlfeS @n g ik 7 58 5
PR B A G SRR, LR F MY R K GEL WMD) £RKAKE (LIG) ¥
gk, I 5 A TR 2 A Y B AR — 3 T R AR OO (LGMD B B s m R X, (A5
PEA R et LGM G XOR AR B ik ax gt 5 DUt e B2k K (BSP) i & R —8.
WAPEE (H, U, KD (#7340t 7] B8 52 DK 16 £ AS 7] (10 e df 2 DL 2 PROSE ) 1% 5 73 4% (lineage sorting) &
B, BIHE SR HOF U MR UK R I I 1) g Wi 4 31 1 e 2 R e N (e 2 0 3 P AR v 1) g A%
ZREE BRI —HEND 5 X R K (B2 WHD [ fa s R SR, R R ok 88 CE B i
525 3 e ARG B S IH . SR, KR E CRITIERD [RFREET s 3h & H R A R g, R
FEVKIY 7k, XSRS HTRER -3 8 GM ¥y ikiRidt. &5, BERE. BEMES
SRR, VKR PO RRAR TR (R E) 2T RN, BT HFRR S T EF A, N
PRAEARY o W I0 45 AT BT =5 5 X SE I 350 52 DX Ao KRB 93 A1 iy B A e A 5 1) % FE s IR
W, WA 5 RS QIR Z DO R AR k. R DT sE B S RT B Bk 26 S HR L B S8,

A S DX IR A T RO B R T A A R L B SR R, N XA 2 R I R SR LR S A 4
XBEIE: PUPRRET, W RX A ZEERY
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IS S SE R
FAR Y, RHE ', 44 %, Richard Peters’, Martin Whiting'
L [F] R R A A I AT T T L E
W EVET CT A
S AR LB LB R 5
VA FI W FEHIA T YRR

BE: ShSWRE S RLE BRI Bl i) —Fp 5 S, XAME SRS A
RV AE S KEAREL, 1 HS A P S e Lh ie LS ORI 2 =L, DA ERMZhE
MREAF SESIYIH B G DL S A £ P E BT RE, i XM/ E S8 2 AAE T
VBNV, BIEEHESI AT S HESh Y. AR T RACBORI IR, KT EhEUREE S
Wt SO BT DB LA ISR, B anfLAE IR 7 ) R S I BRGTRH ) 8 o R e, TG
TIHALSIV SR FOLR D o VDb BRI B LA 5 BEATIE IR S R B, o2 it S 5)
SPEAE T NAEE AR RGP . 2SR 2 A T R AR Wi B, A AR
1 H BB EAE 2R, Vbl 25 18] 70 A1 BB R SAORS B LR R s, H DA ORIl 5
SR EBEIR . AT RER RGBS, Wsh S5 5 2 5 A iR
THRMFAR? KGR R SRR RTA S ? O 7R Ll A, BATRAAT NI T,

W T 12 B AL AT R R K Zh S A5 5, IR REE s Ao SR R sh S5 5
AT T EM. ETX 12 MR RGR T KRR, NSRS A SRR B A ROk R AT
T orbire R BRATIR A 7 RS A S S AL v A5 5 AR A 5 I SAORR P IO LR R R BEAT T IRAE. AW
FORS M RE B PR 1 1 NS AL D55 45 ) 1038 I 2 A S A1 B BHIEE

KR Vol BASGEE T ENVEREL; IR E

TiE{E/E#, E-mail: qiyin@cib.ac.cn
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F Bt FRSEFNNEI TR BUSEMDIHIRZAFR
FEF, EE, R o9, KSERk, RIS, BB BEORMG, HAE, RN, @, T P
LK F A i L7 7

FEEE: T 8l 1959 M E B 2 Lt R B N Dl bt B 5. BT BAWm i oR.
RUsHE 5RME . BRME G R G. TR ISR AL T By i FORTERAIE & U5 A5 ) b 2 2 B
WA T — NN A 6. EMRK R (Nested subset pattern) Fl1/N 528 (small-island
effect) & & U5 A V)b 2% (1) PR B ZEHT VS FLOUR . IRER R R IRWF T Z 55 T A= vk
B By RR ) — AN IE G AR A A /N B U RON S i 2 B U TR AR N TR v T R
I, PRh AN B T AR R T AR AL A& SR e FRATTBA T B I P Al SR AN RAT RN BEFE X B, XHIREHE J5
INERBUGIAT 7RG T, WKL, T B RiSERCAT R FF S EM ), SIGHAR. A5
ZAEVERNYIFP I B /N T R AR R U iR R B FEE R . Bk, ERE ORI St S AR 56 2% & T
FARFIAE 35 S8 22 (1) 5 05 DA KIS 6 T AR T SRR B0 o T S Wl P A 2R A7 AE /N B U5 2808, =24 By U5 1T AR
/NT39.95 ha I, PR ECABE ARG N ARk . T B ICAT 22 B AR AE /N BRI, Bk T 44 4y
BT A K TP Fh o> A R 505 (S=0) BLHETE N o X AT AT 48 A S UG HEAT 43 B B A I 2 T /N Sy W5 2508
B0 AT A G AT 1 29 AN B UG BEAT 73 BT I KIS R U BN By 5 208 . KRBT, S=0 £E /) By U5 38
AR AEH EEWIEH, Ao A () 505 25 6 5 2 3 B R /N B U5 RN A I . PR, AERUJE Y
ANERUE R, AN K T TR o3 A U5 2B

KHEIR: IS TCATIE: IREK R ADNRIGRSL EERERYE AERRE; T B

“iEEVEE, E-mail: wangyp214@gmail.com
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RUEBIE SR R AT BB S 2 TS

A, ERAE Y, FRE

L [ L 1A BT
I BITTEA

WE: KGN (Elaphe anomala) 1 IXT 1916 4 Boulenger ik f5, Pope T 1935 K HAE NEE
Moy (Elaphe schrenckii) WINEFR, FE48 HPEFR: EEERARdESE 4 WA (Elaphe schrenckii schrenckii)
KR BARUE ARE VTR (Elaphe schrenckii anomala) . 9 1 %) B 7R U655 e 5 KR 2B Bl AR (R 804% 2 41,
AR SRR RGO, AR T 23 A IRIETREE AR 18 MR R AR MA B 2RI Cyt b
RPN WAYIFE RS K E R EI R SMSZ R, BN T AR A ot BT A
PR Cyt b B[R 7 5116 715 e i e AR B s DL A AT ] R s AR )38 A% ZAEMES ROl AT 1A, Sk b
RIVHARH AT Z R (h=0.640) FURHIZ H IR Z FetE (1=0.00124) o 2 )5 170 Hr R X — 38 1 26t
A 7 AR 3 SR HEAT A 5

KEEIR): JRUGEERIE; BB Cytb K BUEZFEME; MEEEHE

"iE{E{E#, E-mail: dongbingjun@synu.edu.cn
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Advertisement calls and development of microsatellite loci in

Guenther’s frog Hylarana guentheri (Anura: Ranidae)

Li Wei, Zhi-Hua Lin’
College of Ecology, Lishui University, Lishui 323000, Zhejiang, China

Abstract: Acoustic signalling is the most important form of communication in anuran amphibians.
Here we recorded and analyzed the calls of 18 male Giinther’s frogs (Hylarana guentheri) from the
wild during their breeding season. The advertisement calls of H. guentheri were composed of single
note to five note calls with three note calls the most recorded. All individuals produced calls around
600 Hz but calls ranged from 470 — 2,600 Hz. Comparing the differences between individuals calls,
we found within-male coefficients of variation (CV,,) of call intensity, the fundamental frequency,
the first formant, the second formant, the third formant and the fourth formant were static (less than
5% variation), whereas those of note duration, call duration, call interval, numbers of pulses and
dominant frequency were dynamic (larger than 15% variation). Comparisons of the call character-
istics of H. guentheri in this study with other studies from China, Singapore and Vietnam found call
characteristics varied greatly between the five different locations.

Twenty five novel polymorphic microsatellite loci were isolated from partial genome using the
Hiseq 2000 platform. One population from Wukeng Village, Zhejiang Province, China were geno-
typed (n =30). The results showed that the mean number of observed alleles per locus was 13 (with
a range from 6 to 25), observed and expected heterozygosity values ranged from 0.067 to 0.967
and from 0.274 to 0.921 respectively. One locus (HG22) showed significant departure from Har-
dy-Weinberg equilibrium and no linkage disequilibrium was found among any pairwise loci. These
highly informative microsatellite markers should be useful for population genetic analyses for H.
guentheri and other species in genus of Hylarana.

Keywords: Advertisement call; Acoustic parameter; Population comparison; microsatellite; genetic

diversity; Hylarana guentheri

“Corresponding author, E-mail: zhlin1015@126.com
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BSOS RS SIIRE S Hi%EF
BV, ARERES, R
PRI AL TS PRTIEAT 3 %

WE: DB RAE TR AREIAT AR, &G T2 MEENEERE S, Vs
X T e H S EE S, IARKIE FE AR 5 R0 B 8. BT EAEOR B IR, AT B
CESMEERE S, KRTHEWIE T IREMBEL AT A WINIEE D . ShaSAE 5 2 5
(Phrynocephalus viangalii) 8T FLHIME—J7 20, HEPE T WE V7 16 AS 5] 1 006 R R A RS 5
25T S SR $ AL AE R ? TS E 5 BA SR =4 AT A, EoRizE
SRR AR IR, BRI HENE AR 515 5 B DL B S S HCE DI R . RATLUMENE M A &
AORES G AMETRIE LA IE BT BN ACRES BFRFR,  DUEVEMA S AR DL, 55 B2 L& Tk
NZAEBAIRSTEFR: RIS 5 Db S BT —, I R N B A e R, R
AR AN A A 8 2 55 075 T A H B AR Y, R b AR 7R P S A D iy B e P 75 Y VDl B 5 o5 A I A
Rl SR ANAR B 77 2R 8 SRR R 1 HEVE S b i K Sh A (5 5 . KA 3D 15
SEHETE, RS TSR, IR S R AR R S R bR . BRI
—IREANER SR DM B SR 5 5 MRS R R R ARSI E 5 5 MRS R B
IEAHSR,  MIZRIRMEVE S D i sl S5 S HAMARSE R, X 7T B8 & MEE O (5 28 £
FH G W P P B AR o 2T 0 D9 i SUIATT M 12 P £ 20k 2 1 11t B B B AR AR i

KEE; MRS BB ES: BFiEEDW
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Bt ERES5hETE
P B ' Jose A. Ramos’, Il !, Richard A. Peters”. 554R

Ui R FE AAE EILAT, RES, VY, 610041

* Department of Ecology, Environment & Evolution, La Trobe University, Victoria, Australia

BE: ASURES BRES) TZAAE TR+, 2 EZE N7 sz midd 5
B A AT AR FRE MR 25 B (AT, A 2y DetE £ H . S RE T 2N
T HEIDMT Phrynocephalus viangalii MASEHUE 5 B EZH Ay, ATIIRT AR, &R 5 BA Y
BitE e, HERESRGRAATREFIRETAGE . X THEMEF DM S, WEHEEZ A E
FEIATHIR, BUONAREMEVE A OO A AR B, I HUH 2 W B L BEAT B, PRIk,
PEAR T RE =~ BARJEMENE o FRATIHEN: MEVEF VD 105 A5 5 RA IS LIhEE. N 1 Bz,
2014-2015 5, AVEF DMK AEZBC T MENE MA i E T =Mtk 5. AW HErE
£y BAAHETEAE S AR A MEVEE S, 70 2 S N AR MEVESEID B A ErE, I8 SRS H b EdE
MERES, WlESERY. G5 REl. FoRESE. SRR, MR & 5o
ERE ST TRELITERZAIT, JAREMEEEN, X P EEERANR, Bs
MEVES AR SRR SR, fERiT, HAP MR, AARMEVES RS 5 BTk
FEB TR . (HAATXM 22 57 T e T HARMENE S AT R RErE “ SEoNGE” MGhie, OF T HEERIZ A AT g
P, BAE 2017 EE— 2DVt skle, xb “AEN” 5ERE SRR MEIT TR, BATSE 178
JETEVEAE I AIAT FE MEEAE I PR AL 22355, S RREL, “AAGENE” BEBRE SR, S EMER,
AV, BDMHEEE RS 5 R A BT LIhRe. BATRIBT TS KR WIMENE 2 S0 (5 5 1t
Wz 7R RE, BATRAT SRR T S ah SIS 5 I RER) I ER R, RN PER S HE M
SEE PR .

KR BREMET: M WET T, FilEb
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The first call note plays a crucial role in frog vocal communication

Xi-Zi Yue', Yan-Zhu Fan', Fei Xue', Steven E. Brauth’, Ye-Zhong Tang', Guang-Zhan Fang]’*
' Department of Herpetology, Chengdu Institute of Biology, Chinese Academy of Sciences
* Department of Psychology, University of Maryland, College Park, MD 20742, USA

Abstract: Vocal Communication plays a crucial role in survival and reproductive success in most
amphibian species. Although amphibian communication sounds are often complex consisting of
many temporal features, we know little about the biological significance of each temporal compo-
nent. The present study examined the biological significance of notes of the male advertisement
calls of the Emei music frog (Babina daunchina) using the optimized electroencephalogram (EEG)
paradigm of mismatch negativity (MMN). Music frog calls generally contain four to six notes sepa-
rated approximately by 150 millisecond intervals. A standard stimulus (white noise) and five deviant
stimuli (five notes from one advertisement call) were played back to each subject while simultane-
ously recording multi-channel EEG signals. The results showed that the MMN amplitude for the
first call note was significantly larger than for that of the others. Moreover, the MMN amplitudes
evoked from the left forebrain and midbrain were typically larger than those from the right coun-
terpart. These results are consistent with the ideas that the first call note conveys more information
than the others for auditory recognition and that there is left-hemisphere dominance for processing
information derived from conspecific calls in frogs.

Keywords: Advertisement call; Note; Mismatch negativity (MMN); Auditory lateralization; Frog

"Corresponding author, E-mail: fanggz@cib.ac.cn
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IRBEXUSIEE SIS S XNIERERHISFEAS

EFSE " BURSE R 4k
VR A LB, B SIS A B A RS 5 L] 5711582
b [E L AT S 610041

W ORI PN 75 AT S BRI AR RN . AN (A TR0 75 1R 20 5 52 75 5 A 5 1 R 2R
R FCHRBEXUBS8E (Livixalus ocellatus) ZHE BA)™ 25 05 0 54K /NPT AE G e FLRG 75 43, o34 170
AIEM CESL A, AR SEE, AmK, KSR ERMIRIACHE, i 7T Emn 2
PRI RLE ] o S5 R MR BRSO p ek ) S A B 38 g 78 g R R B2 IEAR SR (P < 0.05)
52 EWERESEIEMR (P<0.05) . gEWIR, ZHEFTYHELE (86.68%) L& m T HET
MR (13.32%) (P <0.001) o S55RFCET: R BBy e i ok P8 =4 0 7 (1) 1) 75 I KR 22 38 15 109 A 1)
FHEAT MRV, HLIE IS PR i 22 NG Y R B0 5 A S S R 2R .

KR ) EWEAY; JBARHE: AR AMER: BB S BRI

il

oif

TiEAE1ER, E-mail: wjc@hainnu.edu.cn
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PTG A B T R Pe BT g (R DR IIE
P VR, IR BRI, R, R
o LIS A T
 ERITA

2. “ VLRSI DR UL 7 915 5 B BT iRk [X ) 5 08 75 1 g B 20 AR AH UL D, — 3% () A DL S 5%
AN R R0 I IR HAR AR P, AT HR S S S AR SR I R0 o [R]E o0 A1 10 T S st e e
(Chiromantis doriae) FUNZETRWUE (Feihyla vittata) HTZWEES, WEHRER, RIEBETH
SRR, PRI A — e R SR 0 o 83 2 B A e e 6 S5 7 AR AR AT R, FRATTAR S (D)
T4 2 st R e R0 2% 2R e 25 1 T D BURR IX 8] S5 0 A i e B e A2 A UL (2) ULECd SRR AL e
T A BS54
GRS I, Tk I ARSI AR (3990 Hz) AT LW S UK X IA] (3.6-4.4 kHz) W5 %%
DR IE RGNS I 245 (4850 Hz) AbT-HMr JJBUKIX 8] (3.6-5.5 kHz) W. 1-8 kHz i A HWT Jy Bt
LI AR BR, AR E AR 4.2 kHz DR U A BEAF, AN 2% BRI AE 4.2 kHz DL R AR
B, X575 A RS Iy 2 ARAE 4.2 kHz DUR ORI 5% e e it iy 3= 45048 4.2 kHz DL B SR) & .
PR IR S JE W 5 2R G 250 Y 385 RO ME A P — 0, ek LA S 2 0 T 5 R AP
435 R WL SR R RS e R 00 S 2l R ek ) Wi 0 BB0URK [X ) 5 % S 7 () R 40 AT AT T, I £ ol
[FUE 5 FHURREN T, Wy BURk X (8] 500 75 1) e & 70 A AFCE RS B UL T R
KEEA: DL IR, ARl AR, T AR R 2% SR i

"WE(E/E#, E-mail: cuijg@cib.ac.cn
SRR YK £ R 5E FhVERT XU R — MO AR LI SR (i) T AL B . A 5045 3 b [E R}
R TR QI HR S (2012274), T EREBR T2 O6. ER EARIIES (31772464) Flrh [F A £
SR AE ) I AR AT DA TR B
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TERR RIS FSE RS UM 2 TEr I S S RN 1R PRI E R

ﬂ%gﬁgﬁk 1’ /Ié[iéjl@ 2’ }/J\Ajm:‘%ﬁ 2’ 1%‘[‘5‘11 1’ ﬁjﬁ’:ﬂﬁ 11 EEE)'E% 2’ Steven E. BraUth3’ }%ﬂﬁﬁg 1,
BEEE Y
Lo [F R Bk A I T

ERITEA
YT EY o

T 5 E IR B R AR 3l TR A S A SR AR G I -2y ZA, T SR A8 37 FD TR
WEERE R 2. PEIRIEEIRM RS+ > R 2%, MEEERE A M AR SE RN I . AT AN & B dn i
AN g L RN [RL A, B, R R MEVE RUSORUMEVE R P PR SRR IR AE: (1) M E R
BRMESIRAITEIEREAIR, (20 HERE R 75 BENS ARE 32 S A B 1R 4B 0 L o ) 3575 2L ke

SERHL, BB S HN) T NG N R B = BCE DY A AN R M e I (R, T2 4 AR
AN 2 R R X Y Y AR o S R B R AT A S B AR b, SRR A B 5 R AN e B
WS IR R . BERE REAB A = R ) S Y, AR SE R T R R AR e B Y, Hop
61.3% [R)FE 56 B I [ 35 15 Bk 2R R AR AE SEJS IO B, 28.6% 1A 56 S I ) 5 -1 il 2 I AR AE v B A
T e AR /D 5 A7 B PR 6 9 B A 5 T R AR R IV o 248 K 2 B P 0 R i A e 2 A 38 4 Xt g
IE— A E LR G I ARMS I, 7E 58 4 X T 25 ARG L5 {52 L MG U o 3 5 2 1 L e e ey | 5 g
AL JGIER T 0.487 s, 5 5 B9 SIS I BT K1) 24.4%. 55 58 B0 Y flRORA LE,  JE 58 80 ny sl g T
T At B 2 (52 Ja 7 B & 1T SRR RS Y

MRk B R AR e B I, BRI B E WAL E RN M A R E R AR By, iy H.
RE A Y AN [ A7 B 19 sk SR PR Mg Y, L 28 BE RS 55 40 A S5 A B I o () 5 A A . IR IR O3S T R AV K
HIr 5t R S B AT I R AR S B I A E 77, 3X—BEJ74T B BOX B 2% 8 TR 58 mh g v 2345 S R 2R 1
L. et A AR S B0 R 38 S MOMEPE R B . AW ST R 1 AR TR R ek 1 A e g
WAILAEVEIR SR BIEM, F&E 7RISR I n 2B L N 2
KA AR E S MMBRE; [F5P0; PRikR; HRhRIRIRR
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FEEE: OC TS IAEE B4 = P AR I AR A P RN IR R, B S AR Cacoustic ad-
aptation hypothesis, AAH) F14¢ EL{E i (Lombard hypothesis, LH) . AAH A NIX A A0Z N 1 o ik Mg
BTG R A5 R, S IS ML, 2B U O 3R AR SE I PEUE IR 0 SRR o IR EE e KR N,
FLFE P BIAE A I — LS SRR A I TS 7S I B2 (1 BE /) (Lombard effect) , e IML A WA A R S HT R
T N 7 i 3 N TH) by-product,  $i 1Y 7 AT BE LU HR A S E N6 M B B . AR T
T IEHENifE (Amolops torrentis) TEMEE PR Rl M, JERLLS T AAH A1 LH X PR

B, AT T B AR RS K M R S S SRR S, R I/ i e (1 G L 5 e
HRFIEMHR (r=0541,p<0.001,n=51) , WA HE R E AKX (r=-0.470, p <0.001,
n=51) , N7 RGN L% ) B S5 55 0 G (p > 0.05, n=51) o LK, BATHA BAIHIK
I AT R, B — 2P PR TUAN R M5 7K T /NI e I 75 (10 2 S S /RORF 1 e A PR S 6 25 SR — 35
Bl + 10 dB 1 + 20 dB 4 g Ny A0S B 2 | T A I (HAR4D)  (p<0.05,n=7) , MGREMHET
B4 5 AR T AR (p < 0.05, n=7) , TN P I AL RING 00| 5% 1y FE A o BB 2 57 (p>0.05,n="T) .
EIRGERFR: (1) /Nl ARAEAE Lombard effect, 1%Z8HE RSN RIS RS & AR, A0
FEERSCRF AAH;  (2) VKRB 1 /)N it ek 15 75 i 52 000 AL 2% P2 () de KA JE s, RIVAN A7 76 T 1
BE— T 23 ]

B fa, BRATEE T Hpons ny R4S BN I /N ek g M AT O ) 2 . 3 RIREE REMAFAE, BT
AAH FRATAT DAAEN AN [F) AL S 77 T /0 Tt ek P 00 7P o S MG AL 5% 0 B ke = W] 98 . SZB 45 R 5 Tl
— BRI G I I K AE R (p<0.05,n=18) , MGIYSRIIEIN (p<0.05,n=18) , LHIGAYSS T
FELREZESR (p>0.05n=18) , WEIFEEHLEEZET (p>0.05n=18) .
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BiNZR . KR R, PINISIE ) T BRI AL AR IR BT AR L, RENE NI A RFAE 264
SR, PAEE AR AN T B B 108 55 AR 0 SRR AR R AR AH N I AR A B R 32 B R 8 (1) 9% . FRATT A e AL ek
(Feirana quadranus) NWEFEIT G, FRGTIREBANT L SRR SRR . ST ARG RV, H
R EPL IR AR 3 B AN X 25 ANFEATEERRE (3L 263 AMED , FRATIE T SRR/ ChRKAn
JERAKD , R R ITENE T A MRS . 855 A PRI FBOKSEIRE &M, ot
SEREIR, BENTEERERS . SR/ B BN 23 B PRSI N B i) AR A T AR Ak Bl iR R )
THE AR R PEAG, SR AT RE 2B, 50— IR BB Re b, (HJ2 y 7 BhH A, HnTRE
S ERK I A A X LURIE 0SS R A BT 3T 1 AR B AR A0S B I A Vi SR AR R, SR
FRAEIREEARAL T BTG B F7,  J9Wh DR 4P oM A BB SERL 2 AR H A 1L

KB2IA): Feirana quadranus; KK JEICK: BEe: FRe: AR, MERN
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Individual variation in advertisement calls of pale-shouldered horned

toad, Xenophrys boettgeri

Li wei', Cun-tong Zhou’, Wei-wei Shao', Zhi-hua Lin""
" College of Ecology, Lishui University, Lishui 323000, Zhejiang, China
* College of Life Sciences, Nanjing Normal University, Nanjing 210046, Jiangsu, China

Abstract: During the breeding season the characteristics of a male anurans’ call will play an im-
portant role in its mating success. In this study, we recorded and analyzed the advertisement calls of
pale-shouldered horned toad, Xenophrys boettgeri from the field during its breeding season. The re-
sults showed that several acoustic parameters were significantly correlated with morphological fea-
tures and air temperature. Most acoustic parameters (NN, CD, CIT, F1, F2, F3 and DF) were static,
while FO and PP were dynamic. The CV,/CV,, ratio was greater than 1.0 for all acoustic parameters
analyzed, with between-individual variation being higher than within-individual variation. Com-
bined the results of PCA and PFA, F1, DF and CD were potentially useful in individual discrimina-
tion of X. boettgeri. These findings provide valuable information for future studies on the taxonomy
and phylogeny of the Xenophrys.

Keywords: Anura; Advertisement call; Call variability; Individual distinctiveness; Xenophrys

boettgeri
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Foraging responses of the larvae of invasive bullfrogs (Lithobates
catesbiana): implications for bullfrog control and ecological impact in
China

Chun-Xia Xu"'"?, XuGao"', Michael R. Crossland’, Zetian Liu', Supen Wangl, Wei Zhu', Richard
Shine’, Yiming Li"*"
'Key Laboratory of Animal Ecology and Conservation Biology, Institute of Zoology, Chinese
Academy of Sciences, Beichen West Road, Chaoyang District, 100101 Beijing, China
*University of Chinese Academy of Sciences, 100049 Beijing, China
*School of Life and Environmental Sciences, University of Sydney, Sydney, NSW 2006, Australia

Abstract: The predatory behaviour of invasive species can affect their ecological impact, and also
offer opportunities for targeted control. In Australia, tadpoles of invasive cane toads (Rhinella mari-
na) do not consume eggs of native anurans, but are strongly attracted to (and consume) newly-laid
eggs of conspecifics; chemical cues from such eggs (or adult secretions) thus can be used to attract
toad tadpoles to traps. Do other invasive anurans show similar selectivity? Our laboratory trials on
a Chinese population of invasive American bullfrogs (Lithobates catesbeiana) revealed similar be-
haviors as exhibited by Australian cane toads. Bullfrog tadpoles rarely consumed the eggs of native
anurans, but were attracted to both bullfrog eggs and bullfrog skin secretions. Although the attrac-
tion response was less intense in bullfrogs than in cane toads, it might nonetheless enable selective
removal of bullfrog tadpoles from invaded sites.

Keywords: Alien species; Biocontrol; Bufo marinus; Pheromone; Rhinella marina; Lithobates

catesbeiana; Tadpole ecology
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WE. YHEE (JF4 Rana tormotus Wu, L4 [V H R0 Odorrana tormota) &5 51 REELFHEH IR
RO L& —FrFh, [N« BRMIRE ~ 54 (B, 23, 113-115, 1977) o [MHbE 5 %D P
Huia cavitympanum Boulenger, J&H ATt FACH MRS N FE#E, YRR M, fEHBE
oA P HAES, BEREEMIEC. FTX C ME WA, 2 Ak ANRNE KA AR TN g
WS WAT A SR FREE A SRR B U, MR O B — AN BEIE SE DUEE S (S 5l
AIIEM LA HEZN Y 7o 38 LU T S SEEG R TN B

“UTHE S 1984 SR ENOR. AN B QR 7 GESEE, LamE) B W
Wi, WHLRFEER AL, 77-78, 1990) ¢ A0 . ASCEN 2009 FEFARH 5L g
APRSCES, f 2016 4 4 JF12017 4F 3 H & 5 HEFANEAT AR EE R . 2009 4E 4 H 18 H, fEILEY
CRERHABESCERAEB F D) MRS LA BRI 519 F, E@ERITIAR % S H .
e I A2 N BB R IEE RIS () - 2009 4E 4 H 19 H, ELEF5ISF, #idR
BHCKBUNEIUE SR M H A LR AR B, 7R R RHSE AR BT T G AR B SR = A AR
0 SR LT o i R P 5 R LT, RIR 6 IV Bkt A B AR i e, e B R %D 25 kHz,

2014 4E 4 H, XIFRCEERATH S < W B ORI EE 2 6 H, <« R ekl X & 90 H b,
R SRR L - LKA 7. 2016 4E 4 H 5 OB SRMETH, Wk — Rk, 4 A6
H 25 8240 )5 =R 51X, 75 BT AN O (M PR VB0 SR A 75, R IR e o 205 1) il 2 7 e a7
TN

20174E3 H21 HZE 5 H 27 H, S5 R4S N T B AL K, A H L, AR B 20 X
RPFEIRFART . B, REERE/NEYT (B0 , 25T AR XK R 2 T LIRRS (5
O o AT BT H Ak B Y 7S, 340 [0 T30 LL AT S i T E e SR AB 75 i 5, RS [ ) e
WEFE SR T REZE S, IR ANIR R M H A MM 43 A1 S 75 @ kAL R L 5 S 88 . AT H 3R E X B AR
B34 (30730029, 31270891) FIrb (B A} 2% b 25 45 By .
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Species diversity and spatial distribution of amphibians in Xianxialing-

Wuyishan mountain range of southeastern China

Ying-Ying Wang', Guo-Hua Ding"?, Zhi-Qiang Chen', Yin-Die Li', Long-Hui Lin’, Xiang Ji’
" College of Ecology, Lishui University, Lishui 323000, Zhejiang, China
? Jiangsu Key Laboratory for Biodiversity and Biotechnology, College of Life Sciences, Nanjing
Normal University, Nanjing 210046, Jiangsu, China
> College of Environmental and Life Sciences, Hangzhou Normal University, Hangzhou 310036,
Zhejiang, China

Abstract: The decrease of amphibian diversity is related to the changes in habitat and human ac-
tivities, and the elevational Rapoport’s rule is that the species distribution range is increase with
elevation. In order to understand amphibian diversity and spatial distribution characteristics in Xi-
anxialing-Wuyishan mountain range, we selected thirty-two transect lines distributed in nine sample
districts to carry out field investigation from July to mid August 2016, recorded amphibian species,
altitude distribution and habitat types. The results showed that: (1) twenty-seven species of amphib-
ians belongs to 19 genera, 7 families, 2 orders were recorded in Xianxialing-Wuyishan mountain
range; and species composition was different between Xianxialing and Wuyishan mountains. (2)
Species diversity of amphibians presented low-elevation plateau along the elevation in the moun-
tain range. (3) The result of Stevens method and cross-species method was support the elevational
Rapoport’s rule.

Keywords: Amphibians; Species diversity; Xianxialing-Wuyishan mountain range; Elevational

Rapoport’s rule
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FEE: #i%£ 2017949 H, WIIEAHWNIY 2 H 13 £ 41 )& 108 F, PUJIFEAF 27 F. HAHRE
H (Urodela) 4 9 J& 13 #, AHEPY)IRHFH 6 B, ShRFNESNRANAZF 1 F; BREH (Anura) 9
B} 32 )& 95, GIEVU)IHKEA M 21 Fh, ARRFNELSNRNAZ TN 4 Bl DUNIAATCITE)Y 2 H 14 L 52
J& 109 B, DY I Fl 8 Fh, Hrh ¥ H (Testudines) 4 %} 7 J& 8 M, 3G 4Nk FhEL A1k N 2 Fh 4
By AEEH (Squamata) M5V H (Lacertilia) 5%} 10 J& 28 Fh, GHEIY)IKFH P 4 Fi; Ak H i T
H (Serpentes) 5%} 35 )& 73 #f, GHHEIU)IFEA M 4 Mo WUEHBIR. NI EH 755, KA
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Population genetic structure of critically endangered salamander
(Hynobius amjiensis) in China: recommendations for conservation

Jia Yang', Cang-Song Chen"*", Li-Peng Yu’, Hung-Du Lin®
'Zhejiang Museum of Natural History, Hangzhou 310014, Zhejiang, China
*College of Agriculture and Biotechnology, Zhejiang University, Hangzhou 310012, Zhejiang,
China
*The Administration Bureau of Longwangshan Natural Reserve, Anji 313301, Zhejiang, China
“The Affiliated School of National Tainan First Senior High School, Tainan 701, Taiwan, China

Abstract: Amji’s salamander (Hynobius amjiensis) is a critically endangered species (IUCN Red
List), which is endemic to mainland China. In the present study, five haplotypes were genotyped for
the mtDNA cyt b gene in 45 specimens from three populations. Relatively low levels of haplotype
diversity (h = 0.524) and nucleotide diversity (m = 0.00532) were detected. Analyses of the phylo-
genic structure of H. amjiensis showed no evidence of major geographic partitions or substantial
barriers to historical gene flow throughout the species’ range. Two major phylogenetic haplotype
groups were revealed, and were estimated to have diverged about 1.262 million years ago. Mis-
match distribution analysis, neutrality tests, and Bayesian skyline plots revealed no evidence of
dramatic changes in the effective population size. According to the SAMOVA and STRUCTURE
analyses, H. amjiensis should be regarded as two different management units.

Keywords: Hynobius amjiensis; Mitochondrial DNA; Management units; Conservation
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WE . WAREERRP XA T = A SN SR B VTR 8, R 160m~2028.4m; A7 FAHr IR iE AR
ZETPE RN AR AT 2 IXUHS S il RN ST bty o Ll M SR AR, R T SN R AR B A 3h )
A BSONTREAR 73 AT M oy B LT SE B b . Dhs B T AR AR ORAP X P B 9 R, R bR | IR OR P
X [ J30 35 B T 2x200m FELE 20 4%, 7£ 2016 4F 8 H A1 2017 4E 4. 6. 8 H#EAT V 4 kEH A, £
FERIARL HERRE AR, B, AR AT, WTTT T AR X PR B P A 22 R VR O A R R
FIASTE] A 55 9 R Fh 4 RS RR1IE ;s {8 Simpson #6844 (D) . Shannon-Wiener ¥§4 (H) . 5] 454k
Pielou (J) & Z AN 77 VAN € i OR3P X PR Zh ) 2 AEPERR L. SR A Stevens & U X 2 AE 1L B 4K
73 Afi i) Rapoport VA BEAT I S5 2R, HARE HARRI X Iy sh 3% 42 Fh, w2 H 8 #f 28 J&.
TEC AN 42 PP ¥y b, IHaiitE (Microhyla fissipes) % 3 BN AiFh, (AR X 45 G5 )
17 %; REEFVERGEAER XA SRl 1%, PERGERI XA 16 Fhdi 38%, PHFE X 7040 15 Ff
07 35%, ERXAN 3 Ml 7%. ASBERUKE 7 M. BERERKAL 9 B, KA 2 M. Bl K A
15 FhAIR AL O Ffs  RIN =T M sh 08T 10 S A 2 1L i Rhacophorus laoshan F1YTH & Bamburana
versabilis; T MRE B AR X P B0 1) 2 K 4R B 5, Simpson $8 %1 D=0.9357, Shannon-Wiener
TRECH=2.9772, $J2]FE4R%L 1=0.9384. AR AR ORY X PR Sh V0 A 4= & FER X A kS SR 2 LA
R 5y, WFh s FERE R T Em A, 1500m BB A — % MR, 45 R SCRF Rapoport v
KBEIR: WAt AN RO A% R BARTRIPIX: rapoport V2
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The qualitative analysis of caper seeds dispersal by Turpan Wonder
Gecko

Lei Shi*, Ying-Ying Lin
College of Animal Science, Xinjiang Agricultural University, China

Abstract: Frugivore ingests fruit of plants, the digestion function and defecation microhabitat
selection may affect the seed dispersal. Turpan wonder gecko (7eratoscincus roborowskii) ingests
caper (Capparis spinosa) fruit and defecatae a large number of intact seed. In this report, the
digestion retention time of different type foods, the impact of digestion retention time on the
seeds water uptake capacity/germination were studied in laboratory. The microhabitat selection
of Turpan wonder gecko’s defecation sites were investigate in field. We evaluate whether Turpan
wonder gecko is a potential seed disperser. It was found through the digestive tract Turpan
wonder gecko did not affect capers seed viability and germination rate (P > 0.05) , germination
percentage has improved significantly (P < 0.05) , but the time effect of digestive tract did not
affect germination process. The results indicated that the difference between proportion of feces
microhabitat and resources was very significant (y° = 127.577, df =7, P = 0.000 <0.01), difference
between proportion of seedlings and resources was significant (x> = 16.066, df = 7, P = 0.025 <
0.05), but the difference between feces and seedling microhabitat was not significant (y° = 4.647,
df =7, P=0.703 >0.05). It suggested that the defecation sites are conducive to capers seedlings
reconstruction, which providing evidence for directed dispersal hypothesis. Fruit predation ratio
by Turpan wonder gecko was significantly lower in exclusion fence as compared with the control
(0.01< P =0.025<0.05), which confirmed that Turpan wonder gecko has the ability to remove a lot
of caper fruit. By enhancing seed germination and depositing intact and viable seeds onto potential
safe sites for recruitment, the lizard Teratoscincus roborowskii is acting, at least qualitatively, as an
effective disperser of Capparis spinosa.

Keywords: Turpan wonder gecko; Caper; Digesta retention time; Germination; Microhabitat

selectivity; Seed dispersal
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Research on the movement of Chinese Crocodile lizard (Shinisaurus
crocodilurus)

in the Luokeng Nature Reserve, Guangdong

Hai Xie ', Liang Chen ', Hai-Yan Hunag ', Hai-Yang Liu >, Zheng-jun Wu "
' Guangxi Key Laboratory of Rare and Endangered Animal Ecology, College of Life Science,
Guangxi Normal University, Guilin 541006, China

* Luokeng Nature Reserve of Shinisaurus crocodilurus,shaoguan Guangdong 512100,China

Abstact: Using field observation and sample line survey, the movement patern of Shinisaurus
crocodilurus and influence factors on it in spring, summer and fall at Luokeng Nature
Reserve in Guangdong province, China, was studied. The results showed that: the single
moving distance among individuals is significant different (F=38.184, P<0.001). The single
moving distances of S.crocodilurus among different age group were different: (D In spring,
male>juvenile>female>subadult; (@ In summer, male>subadult>female>juvenile () In fall,
male>subadult>juvenile>female. The maximum moving distance among the age group toward the
upstream and downstream were also different: male>subadult>juvenile>female. Effecting factors
on the movement of S. crocodilurus were different among the three seasons. The corresponding
management strategies should be made according to the moving characteristics of S. crocodilurus in
different seasons

Keywords: Shinisaurus crocodilurus; Movement; Influence factors
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