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HEXSHMRFZIERPFSFAARER
B, ZEXRY, I4&F7, mak, '\ K7, FREY

(1. HFERY, KERERPS56F A TR,
R0 T LR G 2 TS0 %, R SRS 427000
2N ERFEYRIE SR 0, I 58 416000)

WE: PEABRLRAERZANAESY, EAETENHA. 552 FNE. HEBR
ERATEREEN, BERAZERX SRy sil, BEAIFRET REZETRAELAK
FRRAERBEMUANA. EA—MBRERHTLDHMEKE Y, EFREAFE AR HX
ERET, KEHRTEIR —EE&ZRE. AT, REFLERP U Y, LEFEMN
BICREKATAEEN, Bt 8 A Rt trdr 7 X5 AT A BORIT k3 7 AL
HMHRAFBRRETATFTEEMN. GZIHAHE, MEATIERAFZANES RA,
FREABNEHT K, ATRERAZHR Y —HRET I RN AFALMN. K,
FENEFRFH AN BN RAWAINAZ — KEETEEEREN LT HAT &,
HEANENERERDI IR EEZR T W BT TTHHEF. mLARSHRAZAN W,
B HFREAEMARN, FRFRXARAG T ERRENBHERE A XE T AR L
RABIN TSR, AABEREYFRAEEHMBE. RELZHFE. BRTREF. A
T%BERRGE. ERBEUERSS YA RAETAEMTRFERP S FARA#TT E
MR, RERGER, B FAFA, DUIY KRR XX — 58D 4 A 8 B R ot
R RYPFEFIT. ARETHEAAUBRH L EETOREEESE .

RYERE: P EAH; RSN, MRYE;, ATERA,; K&, ZLFAA
FESHES:S9174 ERFRERS: A

W [E K (Andrias davidianus) GE % {7 FR K branchus alleganiensis), —-~%)Fh55¢ 4= [ 18] Wr b

fi5) I ER A Y, S ERIA R A BT
%, HERMEEER 2 m, (K5H BT 50 kg,
ZYI AR B T P 4N (Amphibia) A & H (Caudata)
[ Rl (Cryptobranchidae) K& (4ndrias). 7E
RN, YT i A B SRR
=W RUR B JE 0 B R B S H AR KR8 (4.
Jjaponicus), LA K B SR8 & (4 b 35 B B8 85 (Crypto-
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B AT, BR R Es R A A S ST PR, AHAR
T A AV 2 A UL Y R S BRI BRI
fRAY, DA PG FR A K B2 (the giant salaman-
ders).

R TR R A L B B W R SRR R, AN
PR Ry AR AL | tRptRs | R A I s A HAEA:
A FR G L OGS A T T R B RO S A S
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W, B AE T H AL G RO B BLA BT IESE
M RIT A SR A . $% MR BT IL AR,
HPAE KBS E R AR shy, BT IR T
IRBZ e AR K iy AR BT 2 M
— LUK, REAE g e E PIA sh 4 a5 0 Y
—ikA R, AR IR S ah AR 0. A
M, JCAF A 3 AT A AR T R R 5 PR3 -5 0 A 5
WFFE TAEE, R B N 5O R T 759K +
IR PR, R ke 2 X I A R A 5 B R
ATt AR, 5 B D45 B B X R i
AVFZ IR P ER . KT, AR5 4x i gk
FHTERE, X R 58 IR DR 15 0 B 5 2k fe
f—2rid, DI X — A BT ) b 1 Fof Jot 5 U
PN SADE S SN Pl SC R ES s VN 28
LS E RS %

1 RMIEAE W) o K I R A

L1 EARFESHEHE

RsiRFMREE, R, AR, MAK. H
S, RN, TCHREG . SALOL TN, R
R, LTSRN, wa Rk, KT
R, ARIUAT AT B JRHE o DU RCJH: i Y
18, J BTk, BEEABE. R MM, Rl
B o S TR TR R EL SO e R, R T OB
HAvin—Behrtd @, BAMMTRETE, Mm%k
K (ARSI IR L, IR RE
OB KOS HA—ERARAAREE
BIOKHE . RE ., SEBAROS, R2HEk
TRAT B R A AN R A TR (5 BB . R B IR T A
FORRAR . — BRI, SZ BRI 2708 H A7
JECARFR s — R, IO MK A2 A R
RELH W, HAER N, BT B 2 i R
AR 2 A KB R B 1R A AE TN HomT L&
SRRIE- DIV & S VA DNl = S e S S5 R 1) =1
PR IREA B i S5 T A i A B A

IR KB TF K Al AE% — Bt ), (B 5
IR AT LTk . SR R B A B B
M NP AR E , AR TR 9~16 Hlmf, 4
R, SESLZEHTEA] . AR AN KRR A
TRl SR B AR S AR T BE R R S 7
F9 AR R0 A I 7 i A T R A B B A i e
M, LB SR A B R IR A7 o AR B A A, R R
R AL A A Bk 8 N AT B Tk 8 45 E 8 T S TR P % )
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FKEA, MG A e,
1.2 £55%E%a

P A 5 P RS TR s A Sk s, IR
ok DUR i 7 S B A5 . S5 DL/ N T M
S, WK KE . R HSE; Mk
B ARG R . BREE  FRRSh A
KA R AR A R A iR D A ST Ak R e
ol B 257, X A [F) 25 AH B (cannibalism)
A B AR R —Fh A g8k (94T ko K5 B I 1
TRLEE N, BOE P wE A g e %,
ENTIHRET, —MBRREEESOKRAE, W
TGRS Y A . N IR AY IRSE T
P, KEEdREs IO TR AWk, KB L
W, TEESENSOUT AT DUAE AR BUE (SERRESE 2 D
114~ A%,

KUK Z A Ty B, —F % 11K,
BN — B E R 6 H TR E 8 HIE, RiE
i X R SR B S B A R AT i
Ha~5 1, N T FRGE R AR Oy 3~4 #537,
IR SRS IR . RIGZHON — e —
ST AN T, —fZMbwa Rt 7
Al F AR TN USRI B A AT B R . AT A
TSR] R A3 W 4 2R 98 L2 A5 A A5 5 il b K852 11
BHEAT R, R IILETHRIAT A o A A HE YD Ik
. REGE—RIVHVELL R ; MO 5 0 5 7%
FIACYEZ JG F= B0, HESTREEDHERS , 32K 00 b e
PG H BB H dliEsh" . s B —
M X, RAAERR, Kok, HhZaE e
$7 300~1 500 #¢, BPFE 5~8 mm, FEFLEEN,

KA B K TR 2~27 °C, pH N 6~8, fE
EEVEEIP, AR LR 25 5N AR R T R T
FAE AT R A S BRI 15~25 °C,
R LR R B, A 2 5 0 R ) B TR M e
FEGLE . BTSRRI BE S T R AT
TR SR ZU R N R RL T PET 5 BbAh, IR, BB
FIAT 4 #8255 i fE 50 AR PE R o DR DR RS T
TR, — T N T 1 KR s R K
F, AEPSRIF S 1A H N, XSRS &
SN [0 I =3 R e/ IR R B T E R
e,

1.3 W EMIMEFIE
B A R M0 AV L L K TR L T T S L KA
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BREE . TR, LA RAR PR AR AT — R H e
Pho — e, Ha PR ey B2 KRR IR
WA, it AT A YR A 18 T K 5 9] A 91 A7
Ky R S I I T R R A AR TR B e B
IR, TA] BRSSP A G248, A 5 JE i 1ol
IR A YR e . AR £ 5 1O | AR
A EAT O DAL R A KA — 2

RAGEGF K A ZOR B, LRI AL T
MM LI E, A B REOR UL K A3 B
VAT AT S92 A M58 4 0 L B AR R 5 s R B
CAIPN RS YR I VNSRS S R 3 (= SN T 8|
PR RRAL, PAKGR K BEBIE . pH
VL HOREE AR 7 SR T AR B
AR B2 . PIRMPCER R, My SR
K (>50%), PR [(58 £17)°], H AN T
SRR R 5 T B — SR AT, BT
FEAERR BRI, oAz A 2 LHEIRE A,
FER 2 S 0 2 -5 A B RN A R B A
R o B S AR ARG, TS A e 22 A S

UTAFR , R MV 4 S R o L 6 M5 A 35521y ok
TR R o AR BRI, % A
5 ORBNG B R R KRR A . BAL A
W, AR AR HE AT R SR
RO, DR BE 2 il il o A B0 S s ik
Gb, R IT R Y M AL ] BEXT I R A A
FIGEATA AR, A2 WAL 2 F8 17 3t DX i iy
Bt o TR A A M T T S BROR 5 A O
AFET: B R WEVRIA S0 o RS A — i
W 37 77 R 1) B b 3 RGBT B I, K IR K A6
SR MR R AT S 3t 1 2

RGO SRS U, BEE PR TR
iz RIS M o i, S 000 X o) R 5
ARLAF A BATEZ 5 o Chen 552" Hl Shu 45
SBUREVACE PN L EIVE 2 e S U WEPN a5
WG, EEUW TR, SN WE . il
HPK . WL TR FIETILAE . Zhang S5 ) A
G A RS [RAE TR 5 i1 45 58 4t B
TR, AR, BRVY. . WIR .
LA —i

2 KB A% 2 FEE

21 KESTFiEEZHM
e FLTT R KA 2 REMERIT 5 2 LA AT B2 DNA

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

FE5 R AL hRIC, A Murphy 252 56 T[] T i Al
PSR R 5 BE (<300 bp), P I B3 4525200 /3 33
FF LRI D-loop (771 bp) F1 Cyt b F[H (1140 bp),
T EREERT T SAR A AFE SLF D-loop, B HFSE)
HeT LR Cyt b I ATPase6 HE X X /0 B 7 2 Fh
BE N TFRFERNBE I AT HT, BRI Ik Se Py 3R
W R st ZREMEAR, s bR B K, (il
AP S R (B L) A fe B P g
TR B Z 0 58 KB A5 o Au A i,
Lin 550 570 60 5 FREPLY 1 2 5% DNA
(RAPD) X BFAERWVHEFI 7 OT SR st 1% A5, 18
AR SR ITOK R AP ARI SR, (HRES
L Z R4 A 7 TR, FhE] 8% o
R 55 . T BEE WM IR S Fhrid
(SSR) 7 K M5 53 f5 Z2 FEPE I 5% b Lk 2 vz H .
W 2 A Meng 5559 SEIR TR & T 10 A 11 X6
TESIYIFREGE, FHKRBN T 3558 B 5 1%
ZREM KT B AR TR AE AR, HEII AT RE S5 AT
BRI R BB A G . Wang RPN R I &
T 16 F20 X B ESIY, AR T 240 AT
FRFEFPREFN 3 AN 7 A SR BIEES i (B . )il
S AL 2R, 25 SRR 3 AN R RS 1L
SACE S, (R R R AR A7 AL T, W
TNRIRE R AR ORI

AR, Bl TR B A RN TR &2
S ARG A I, 3R E R 5L Z AT
SRS T — S RV . Yan S50 A LR kL
i R R AT IR Z2 A8 (SNPs) 45 4rF-FRid
XF 70 A4~ BF A R EEASK CEH 14 R, B 1-a)
F1 1034 D N TFRFARIAT T LB ML 24
P, HETR Uy, RERE ] 3H 7 KL
Z, Ho 5 4% & (B 1-b, AB\CDE) R EH K
TS BAHR Y 5 DS ERAEDIFD (cryptic species), 73 21>
SCFR (F 1-b, UNU2) ARk U A B 179 2R 3 1)
YIF (unrecognized species). 5 LAAE[E N — EKE K
BELAE R B — W R A L, X — 58 25 SR TC S8 X
T I L 1) P B0 S FIOR PR SR T8 A ) A
5Pkl . Liang %07 XK H 33 A RAE A (B 1-a)
1) 320 FREF AR AR S LKL D-loop J751
DL 19 AR i i 2R PR L R 4 42 7 51, 88
IAREZEEH Rag2 FAIIT R T 455 1R 1L 24
P AT, IR R 2R 7 KR (B 1,
A\B\C'\D'\E\F\G'), &4 3 W] A HH B OC R 7R
—d2 5 (& 1-c), HHEZRHNKE LS Yan 45
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Koo R

46 &

//
a

v,t -
-_ — - .
-> . a)
1(A) (A" 1(A)
VI (C) VI (F") (B’
VII (B) VII (G)) M1 (C)
; 11 (D) (B IV (D)
N
W%‘E . I (U1) 111 (C") V(B
05001 000 km IV (U2) IV (D) VI (F')
s CHINA | (b) ve |© vV E) VIL(G)
1 HEXH FHEEDMH) RHMEEERRERE

(a) Yan 57 RAE AT (] W £05) A Liang %65 O RAE G (SN0 T) SIS R B R I-GRMEE S & (1~VI); (b) Yan 50 (K7 SC S5 4 18] (A~ES
Ul. U2): (c)Liang %" M X4 [A'~G', FETLRRLARIEHIX () BB RLASER A (4)]

(a) the sampling sites of Yan, et a

Fig.1 Schematic overview of population genetic structure of A. davidianus

] 136

(or complex species) from recent studies

! (number in cycle) and Liang, et al "' (number outside cycle) and the revealed seven clades ( I -VII); (b) the phylo-

genetic relationship revealed from Yan, et al "(A-E, U1, U2); (c) the phylogenetic relationship revealed from Liang, et al " [A’-G', based on mito-

chondrial control region (left) or mitochondrial genome (right)]

B8 AR 7 43R (B 1-b) M—3. R4 Liang
SEET I T IR B R A LA X L8 A 1Y 3 S
F GO SE (AR Ry, K B AT A A F 5 25
SR [R] A48 735 H — AU AS T b g ] e, A
e ] DA A fy S A A5 3 5 A% Ak BB I T 485
R TE R SR, XN 5 SRR A
A B LR 7 RN T8 BRSO ) e A P AR 3t T
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HES%,

A, — AR BB W) 2% 45 Turvey 559
S, XU E 2 R ARE 8 17 A KA
CRAERFE] 1907—1992 4F) FF I T 3 T Aok A K
YIRS, 8 I A S ke U5 Hh i ol mT A
MREAAR B 25 A P DAL BT, AR5
PET 3T YA, RBI . R ORER | R A
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% (unnamed species, B IIFIRE). ERF KB (4.
sligoi)o H:HPAEEg KEHRE i Boulenger™ - 1924 4F
BT ABEDE N — MR g, s R
AT BER A E KRBT AREBTE); A
Thorn T 1968 A HA v [ K861 [R1 9 5+ 44 )
KRB AR B s, EHF Turvey 5% IE K H
YR AL . BET, X PR e A S Bl
SR B — SR A PE T, SR, ZEEAE 2020 457
S  TUCN 41 2L 5% K 50 931 s IR TP Ak B 223
F|, Turvey S50 B3I —WF 7845 5K H RTIE 0 A 4K
EZ I ON SR P INAE (YIRS & SN
XA GR AR 7R [ B 3 (19244F)
S A R 6] 4 5% 44 (1968) Fi- 2] 51 8 K &2 A 2tk
(2019 4F)] FE 02522 PR VAT, (HAHXF
[ R A ZAF R — E ) IZ A A A B A
FIMAM T, A K OEIX — 24 BRI 1 SR
VG TR W Rl RO A Ty 5 R R A [ i AR A 2 L
ARREvpEtE . T LA R R, FSEX — P
G dk s, oy — X — W Fh A B i 5
PR E AR, R R A B ORI S AR
AR Z REIWIFE . 1AL, ANieE Turvey 0
PRI A K5 b 57 348 2 Yan S50 3 1 5~7 4
FRAERP R B, ARBCA FTH R 2 BN R Py b 5
JE N Y AETE AR BE IR S AR gei L, i H R 2 A
T EH M AR B E AR, v B R B [
FEZ LT AN A e B 0 AR FE R B . e, S8 T
Tl AP RE (ERBSAERD) B Rl AL o A TR, R
5 (B A 15 22 R A RAT e — T
AT T LA

22 HEREERBEHR

BRI H . R/ NFIE SRR R ST,
KeF R RZ RVRRAEF 5 48 /0 . Zhu 59 4007 T
FEE I AT, A LY R KR 30 X, If:
il T HEMEAS R S i o R R R K] . 223
T AU ST ARAT I 8 R B KB AL A, Yk
ARG AR RN e R L, B T RIPE Yt
s Ry athdag 8 X il 2 ge ik fin 2 Xt
WG 2R g A UL EURR 20 XF, REE
R S VA LRGN 0 O i NI R K
FEAL

TR0 %) 35 DR 20 55 A R S PR 2 A 3 TR 4
PN ERGYr o AR IL R i FAIXT RN, B F 3k
A 3] 25T, Zhang Z B BF) F LA-PCR

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

(long and accurate polymerase chain reaction) $i7 AR X}
ML SR 4 FE PR R AT T, 0 A
16 503 bp, & 13 EHEwMSIER, 24
rRNA 1 22 4> tRNA JE[A, B tRNA-Thr 1 tRNA-
Pro JE[A Z [8] A 318 bp HY ARGt 51 5h, T
HRZHEMEDWAER . ZJ5sH 20 E i
TR B R SR AR BE R 4, G Xu SET 075 4 4B
HERIGERAR AP 5], FERLS KBS0 16 569
16 567, 16 568 1 16 499 bp, #E[H 4 il 5 Zhang
EWR BRI REA — B

R M5E ) A PR 2 H T A7 7 PG s 03 3k )
PIALER (29 50 Gb), A BERGR AF ), =4
AUWAHE, HETHHIE 2L DR A 7. B
F 0 H L AUl v I AR DA K 5 A A
PR AR BUREAS i A Sk 25 3] 87 297 AN s Ak,
SR 734 bp, — 3L 38 916 AN HE AL
Geng 5" @ iif 24 NHLREAR ML SHA Ny, 3R
BT P R, 1 93366 PEEA,
SRR 1326 bp, 3T T 26 135 N geAid FE A
T3 — SO R) e S AL D B R LA T R B AR
AN EHE I ST R HE R R AR, W Fan 481 il
I A 1 2 SR 200 P AR T T I G R A SRR e R g
¥ A 7% (Chinese giant salamander iridovirus, GSIV)
P ARSER SRk 25 55 0 Qi A1) 3 o Sk 1y e S 241
W A58 T KB g K S BRI (Aeromonas hyd-
rophilia) B ) 56 N ik 22 745 . Geng 51 il 1t
XIES R 3. 7R 11 H B KRB A A AT T IF
ST, BRUE T R A R X LR s R Y5 IR 28 A 2 ik
HimE A RO ERT . AT, RoRF 2
A 22 (RIS AR T S e 4 vl D
FEAMURFRATTXS KM 7 L T A

Tk, T W AR W A S AR A7 B
Sz X R, O AW 5T 7 A
WP R, il 1 R R G A S U Ko 18
TAE DR A IE BLY B IR R A B IR ) R
HpiBHAEYINE BEARY, A, G5
X Bl T Rt it S s A 0 2 R i 8 A 0 2 ) A
ZESE, AT RIS A P A 0 2L 8 R %
() G S W LR At 1 55— A

3 KBRS ORI BLIR

3.1 HMEHRRSRPIR
TEWRVE KM 38 A — i 2 A FOR I T
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3SACAFERTMIR AL, X 0T fig 55 AR5 [l 3 3] o
Lo 7 11 TR AV 285 £ WL P KO i 94 5 8] T
KB o A 5T R A B B R AL LR H 1.612
SRR B R ZEA TC I 0 AR A, OB P 2 A S T
Ty T SR A SRS S R N S/ TR Y A ]
G F Bk A B FFIRE A A B AT, BT S
PR oAk AL & 0 45 & I 2 TR W A F R 45
W], ERE X YRR T 10 Ma (million
years ago, [ J74F)

KEEFRFE A WY R, R 2 2k
PGS O AP e AL Al G b e 1) 3 e 1) ok 7R
ARRFRBE LR JL A4 2k NI g%t B A= 3 5
e ) — K45 5% . 78 20 L4 50, 60 4EAX, KA
W)z A A TR RV ER VL = R,
DL R AR T ) — S B Nk R 2, A 17 4
B JE IR, H ] 20 20 80, 90 AR H A &
L, S EE R AR = AT — 2R
BRI %, B K I AR AR R A
PRt 2y Bk f S 054k, SECRBIAME T
FEJ RIHR . RBAMZ TN MMESE, hTid
MW B, RELNAR S TCF Lk, i ds e
FADOE N YL 3 S AN VL 27 —
Je L H AR R, T R A B ] B
X BEHH A PR SOR B, G AR SR I 3 XL
WRTE, AR 5 ZEAR I ] >4

1988 4F, KBk pt 51 by 5 — AR shY,
H 5 #l i fE B A Bl A W b 1 B R 5 A 2 )
(CITES) Fff s T Wik, 2004 4=, TUCN & FKIPEAfA

T H: 80% HUHFANFREEC K 4, W PE A G
(critically endangered) ¥ P>, Ak, ST Hi ik
I3 52 A S R, KA B I S S A ERE Se f
PR B, R RS T B E R LA,
ELHF A0 B BIR AT SR AR AN AR, 2021 4 Fe i 19
TUCN PEAG AT H AR B8 A i i e b S5 4 (oK
RAT) o

P T B A R g e e D, X T R
ANFPEE RS IR T A T A D L A AR T
T 2[R 3 P PR R R st A s 9 R R A ) L AT
58, RIBLATE 7 A0 1) — 26 B 38 6 F 3R R
WIOHGEE G DY, SR, BTk G mkkeE
AR 2, X e B Ak A TT BB SE PR
BAFFER R A, AR, WA B R 5%
()7 M AN 5 BN (BEv L . TR 28 1L ATRR BH
) SEHTF R AT, (Hgh R i R A TR IR R
2013—2016 4, —WiHEHshPEa S REA
TAE, JEREW R TIRE 16 81 97 A0 Fi ik,
WALHE 4 A1 R I A B A KB 53 A (ISR

SR A EVER, PR AT R R [
H SR P IR 2% 5 24 0.108 & /hm” /K THT, SR FH a7 1)
T AR B B 5, S P R AR DR A 2
7.50 1 B MidEAESIH A RAE, 1978—1999 4F
K53 A7 ) L 8 T ARLGA T B 528 440 km®, {HFE
2000—2019 4, KHGEEY SNRREE ) 43 A BT T R R
12 38 A4, Hogr A i) B 3ok v A T R E H AT
85 560 km?[™,

— I, AL F RO X S B 1 i

®1 2EZXEAHFREERAEERELR

Tab.1 Number or weight information of A. davidianus investigated in several regions of China

A T o/ E i YA AT I 8] Sk

province survey site number/weight survey time reference
bE RSy FIRE 3002 1990—1991 [57]
LA A8 E39 2 4 13.2~22.0t 1994 [58]
Hl A FREL KA B IR RS X #)4 620)% 2016 [59]
[Ty il E Z£1500)2 2009—2010 [60]
[SQUTES) ok [ B 22 778~23 786)% 1988 [61]
Berid FNEE= 77092 2011—2012 [62]
ielike) HFEARX 1.7t 2006—2007 [63]
BiAES) FAtkEL 5000~10 000/E 2009 [64]
BB 1E 22 EL g 18 000~20 0002 2013 [65]
WilEEe) FHEE 976)% 2006—2007 [66]
WA FRE I #12 0002 2006—2008 [671
A e e LKA 1 AR TR X #180)% 2014 [68]
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PO 280, TR B SR PR DX R R] s R 37 b A A
AEBERY SE R, DI T AT L 3 e 1%t b £
PR M 1982 4F A4 [ B AL 2 53 N K
BB F AR X b DR Sy FE R0 4
T 55 AT KA 38 4Y), B Lyl 62.51
T3 hm? U2, SR, X SRR XY A R AR A B
ARFNAH AR RO AT, H F i sl 3 AR DA
FAk, BRI A R 2R X AEAE DI RE 4y X 2
ARG, B8 TAENTEEEN ., iS4
S FRATAE T 5P 5 45 8 H ) JT

3.2 KR8 ATIBERR

R TR AP KB SN FRRE N T BB
VAT — P AT RO 2, R E 2 T2
St . Shu A5 AR HE SCHRIC SR . 24598 2R il
I THEAE R BERE, ST H 2002—2019 4F 10 AJK,
W E R E MR AR 16 4 (1) 1 98 A~ E i dkid
SR KB 287 840 J& (& 2-a), FL L, HTA
JE A T AR AR L TR A R AR i A 1T
PARAL . IFEE, 2008—2012 4, J LR
Widhn, 2013—2015 4F AR SR, 7E
2016 AFIX BT, Bl J5 A BT T B (8 2-b). X
BE, A 2002 4ELK, PRPGEBRAE RO, A
ik 94 464 B ; HWEH IR FHIR; MHILZT,
Je st AR b (18] 2-0). FEIX SRR TR
Wi, £ 40.8% 28 TR REE M, HA B K
R T B 3k L AT Y R FPRE P 24.5% &N T E
LA, RIER T3R8 K850 1) 2 2678 2% 1 B 4
SIATEEIN 9Ah, IBF 34.7% 5N T RIEADS
B DIRE, BRI B AR 0 % 4 4 A Y
Z AT

N TXEFE RO R T 3 5 O ) E B4
iz —, BARBK, B s MR,
SR B0 SE BRASCR A AFAE i, — T, KRit A
T B AR R A W AEAS . 54 98 A~
FEAE BN TR B L, AT rE R A
BEVE S PH . 208 M X | BRI . WLl L
G/ DRORR PR A 1 5 S daE ,  H A A S
VAN FAR S RBAS = 7775 AUy H R 5
PR RO W 25 S S, BP AR AR A A7 IR 0 B
Hig AR, IR T BE M Rs™, 5
— i, MELT A B TOR AR AR % 8 3 55
e WU A5 BRIRD AL, SR AE R BRI, HRiE N
RO A R ) 43 N TSR B B A st 1 R Ak I 4+

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

Oy FEEL, R Bl R] i R K Y s A T Gt
PR L AR ST W™, LR T WS
BT BN TS 3™,
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Fig.2 Translocation overview of the A. davidianus (from Shu, et al**, courtesy of Zhao Tian)

(a) translocation sites (triangles) and types; (b) trends in numbers of the translocations since 2002; (c) the number of translocations across different

provinces in China, 1. Shaanxi, 2. Gansu, 3. Hunan, 4. Sichuan, 5. Jiangxi, 6. Henan, 7. Hubei, 8. Anhui, 9. Zhejiang, 10. Fujian, 11. Chonggqing,
12. Guangdong, 13. Guangxi, 14. Guizhou, 15. Yunnan, 16. Beijing
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Fig. 3 Bioactive substances of the captive-bred A. davidianus (from He, et al™)

HE 7K P25 22 3275 sponsored by China Society of Fisheries

https://www.china-fishery.cn


https://www.china-fishery.cn

694 KopE OE R 46 %

79.65%, PHLEA WL Z R LN E",

LR EMERR  REEAEKR, IIAERZ,
SR A 2 LA e e B 43 o B ST AR
I T ot A TR e 1 X A 6 PR AT A
PG T EAE T LS, HIF P A b 52 50 % W g
fife 7 3 R 72 ik B A& (-OH) F1 DPPH 1 H k1)
RE IR BE TR MG 5, B K AER] 80% 224y o A
A2 i LT 5T R W] Protamex i 74 1) JIK
P58 b, Il E AR e B 37 K EEL A ¥ Prot-
amex [ fFE T2 400 BREE IR T A
M A AR, kMR gAA bR
BRI AUR &R B, JF RS T R ARG T4
o JUAS A I A R 35 1 JORC 1% i o7 1 44 B
T, AT Tz shoptimgl . HEasE"" L
S RS, 2 B A R G A 28 L A
EROR o SRR /N RUBERY , JIE I R A5 )
A/ NPT BRI A BE N RIEN . B
FZ, MERA RS TR RE, KL
PG PERR RIS TR A8 77 o

AR R R B Bk LR 2
SR AN, A EESE A O O
KGR R A3 WG rh 4 B ali AL B —Fh P Ak,
Xt il 2% AR B T8 (Pseudomonas aeruginosa) HA7 1R
SR EIE T o Pei A1 3 B A5 21— bt i AT
45 H 2 IE R 77 51 (AIGHCLGATL) #il43 F i it
(955.14 v), 4N Andricin 01, JZ X5 W3 >
BN AR o AR e = O S 7 R LK P A K 1 S 1= 8
LRz R A3 WA R R E & A 2 Fhe ik fe 2, BA

BRI AR Y AR R B rh A R

SIRBEN”, ERRERAMENAEHHRL, 4
AHEMNESEE PRI HESEER, Baa L
CE AR VR AE IR, 1 i G i ) R AIE 2 4
R0, BRI, RPRBRCRER R <R R
bGP BB 22 B . % . B SR A
o 2 BRI BIESE

53 X8 ATFEINK

ATIRGA WAL RO A T A
[ B T ¢ R R B¢ 5, 20 42 80 AR AR 4 b bl
Zeth AR BOR BRI, AN TIRAE R, 7E
REGNTIRFERW, h THFEMRED, A%
R, AT EF R RMA R, P IR
No B R 2 TR ORI, 25 R
TEIE R A JRy, JCIR e UL bl R R |

https://www.china-fishery.cn

B TRJEMES . B 21 tHanwr, 4 Hh ok s g
PRI e K SR, BB A THREEARD H
A, A — R L T R 8 B 2% SR A
R, i HAE 2021 bt € B K E s R4 BF A 3h
k) T, BT TR AR RS R 4

5 2015 4E By R A o, 2 E SR E YN
1249 J7 8, H 100 TR LA 445 mEW
JEREPE, 293638 FTkE; WHTIRZ, £9241.6 Ji)E;
JTAR¥ =, 150 TR, fAEAE 10 TR EAEh
A 9E. YFFBEH KB MSIA 26225, BT
PRI FF ZHEVFATUE A Al A7 2 080 K1, 2018 4,
S [E KR SR BT 1000 JT L 2019 4R, K
A7 7K 3000 5 R o KB A Y DTG K O
— B TF KA R B IR T4 PR . SR,
BEE T UL AR L . N T IRFE SR A3 i . 3
AP R SR T i A RE I R R A 2 R R, SR
B RS AS K e T BRI S, B 20 A
70 4EAX 10 JC/kg, #2010 4EZ: 45 2 000 JC/kg,
KT 200 £%; 17 2015 4FLUG KBNS ERLELR,
T A AARE 100 7T I W4 K 29 17 5%
W, M s RSNk B RS2, SFBUFZHREY
MELLA Ak RS 4 [ 45 R R SR B kA, A
HEGEE M, k5. di. Wk % E A7 —
S n) B, N TSR A R AR S — BB 24K il
FEXTFHA RS 5, i A4 T8/ INMG L

Bl L R R G B R BRI 51
IR AIE S
54 KE~RALIK

BB R S KB — MGG R

MEAILTAFRE ML, X T2 T HE %
BESE . EIREE, WIS KRG TG B4 TRk
7 o R LA M T 2 Ak, R
SR B A . RBRESL | REIAE . R T
P R . REOR 22 . REUDET | R
SFUSIE R Ao R L e A S A S R T
2, BISRHT—%E HL 0] i 58 A A5 5 T B3 O 32 22 i
B ORGSR A",

RAER A GEMER T A REE A Y IE P
IR BRIBOTIT R R REPE B b, R 5™ i i ELAE
A —Fh £ 277200 HATE T A #9574 R
AN AR BT SRZE . KR
B PRSI [T PR ORISR TH DO o 25 1™ i 2 2
MG, AR D RETE £ el 4T LR

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

44 FME, & EREUR R GRA Y SR RIS R 695

XA LA Ak i) BAABIL R 1 R S8 4= BT . SR
TN AT FE RN AR, X2 ik BA
BORBIIT R VE TS, AR LR 2 F  F A 10 ]
A NG o

PRRRT S REP RIS Y A
EIEPS PN TE RS 3N IDN T LR S R
i PR RN R TIFVN TE -3 E 24 N UE
SAALME . PUEERAMRIE M, R R U AR
SRR A 3] —E ISR IR IE" " . HATTT
EIF A7 dh A A R R . W mizL . AR
B AEYIIRER AR,

HAK T8 R RER ALY R A A
Yot A —SeHA )™ BT A R kR
5 K2 IR 73 WA N T B B2 PR 3 244 ok o) 5
S R AR A, BRI AR /N R A A
VA 5 BT A ], PR A e R A 2 s
RO B A5 AR R R R 3 A 4 K e
JEAE S — BT BORG  BRE, TR SR GE 4 D P
7 2 e A AREAR T, FH B B 28 B2
T, IR RERS I i HAT B R A BT O R W A A L
I R S

Foeh 2B ERAX KEARENFT
AERSCA SR, AEREM, bR R R™
A AT ARAT R4 B A RIS o AR T I AR O™
At ATI IR THT I AP S B — |l Rl 558 R AL L A B
Ferf A G AN R, BT U D fE
e e e g TR, A At L
A — S e, HEIER LR )2
ATk = RO Bk = o 535k, Tt
ZARER, KRBTSR . TSRS AT,
RALE IR B iy T S RE 23 ) 5 AR SR AL B AR
R Z BEE A B o

FURT, KB a8 SR R B T L
EPA R TR AR i T 3 FAS M 9 2 T
Yk, i Sl AT T 2R R I T i
BRI, A PR DI AR O . KR
BRI E 2 ootl, EEAEMEE . At
APP BUfE/MEFAE, WA BT RIH TR 5F

5 R ROE A5 o A YA F B AR B =R

IR 1T,
6 MEHREE
Hh [ KB S 3% AT EL R 1 S R R

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

IR, AMUBEAEENRSESME, ERAE
RIS FINE . FERTA G iE L+
ARIIETT, AR R B 5 BT IR DR 5 M 5 T U
TREM®ERE, RATHZSHZEMITICR . &
SO K BB A A )2 BB RS AL L 5 15 224
P R IR . N RIS RN . B IR
PERCT 5 7 AR TS D7 AT T s titid . wit
HPAERRRER UL, RS RELAA ZEA A, H
R R AR RE BURATI SR AN B AR L, 32 0 B A Fof e
AR, 45 H A AR X PR3P R ISR B
AR . ENTSIHEOARHES T, 2 EEE
PR T Kt (R 6 N TG SO 3, LA
SOLPERI B A FRE . SR, foT A AL 2RI
WFFERM, ToRF RO AT RE 2 A e — E HY st 14 A
W, XI5 AR AT IR A MO S B S Ak
UL R A 196 17 D UL 75 T % S R 9 A 9 A 5
fio BENTIRGEMEARN R, H AT E BN T %
FRIHHOR 2B, Wi O E S N T %
758 7 AT R Rl B P AT T8 O PR B
SRINT, Vo Rh5G F MIFR B B BeATy SR AN nl b 0 i 52 4%
PG AR ZE , 5 31 LA R0 785 255 B P 1 240
TR PR B oA T H RS HLELBIE T AT SR
A, FREE P AT 5 A AR Al K 7 Sh )
MIBIR s . REUE y—Fh b RS tr, BA
RFERE R, R IRZ A I W HE
Fe o TR, R LR T EE AR 2
4 e S A ™ W R, HEZRL T 8 AR A R R TN A
WIETEZE L Hifa7n . 4RI, HATTEf s . ™~
Wb KR BRI 25 G M BUIRTE 8545 A%
RrEsE %, SRR IRE N K& HATE o
KB i BB Z R, (B = A 3 %R Sk
e, X5 A S — I R B R A R A
FRAT, ARHITF R AN TG BE AR BEAT) 5 15 56 o

ZW S o B TR BT P E A IR
HAFLEFHAR. BRAML, FERAFAMH
SHBRNERE X, —IH B!

(3 7 B AR UL 52 Fr s 2 B Al 25 &)

S E Ak (References):
[ 1] Wang XM, Zhang K J, Wang Z H, et al. The decline of
the Chinese giant salamander Andrias davidianus and

https://www.china-fishery.cn


https://www.china-fishery.cn

696

Koo R

46 &

[2]

[3]

[4]

[5]

(6]

[71]

[8]

(9]

[10]

implications for its conservation[J]. Oryx, 2004, 38(2):
197-202.

Browne R K, Li H, Wang Z H, et al. The giant sala-
manders (Cryptobranchidae): Part A, palacontology,
phylogeny, genetics, and morphology[J].
and Reptile Conservation, 2014, 5(4): 17-29.

Amphibian

He D, Zhu W M, Zeng W, et al. Nutritional and medi-

cinal characteristics of Chinese giant salamander
(Andrias davidianus) for applications in healthcare
industry by artificial cultivation: a review[J]. Food Sci-
ence and Human Wellness, 2018, 7(1): 1-10.

AW, R . R A A R RN AR ZS
R[] AR, 2005, 25(6): 46-47.

Ai W M, Ao X R. The biological characteristics of the
giant salamander and reproduction in simulated ecolo-
gical conditions[J]. Reservoir Fisheries, 2005, 25(6): 46-
47 (in Chinese).

S (=Y N A E LY ONIN VT Es 7 NI
PR MR, 2019(23): 209,211,

Lin Z K, Zeng D S. Biological characteristics and artifi-
cial reproduction technology of the Chinese giant sala-
mander[J]. Modern Agricultural Science and Techno-
logy, 2019(23): 209,211 (in Chinese).

R, RRHE, FLK, 5. ST R AR I 7 1 AE K 4R
W1 b, 2018(12): 35-36.

Zhao H, Deng J, Kong F, et al. A discussion to the pro-
longed period of gill abscission of the Chinese giant
salamander[J]. Hebei Fisheries, 2018(12): 35-36 (in
Chinese).

SRS o [ KRR A MR AU ], B2 AR, 1994,
29(4): 38-42.

Song M T. Food habit of great salamander of China[J].
Chinese Journal of Zoology, 1994, 29(4): 38-42 (in
Chinese).

Geng X F, Guo J L, Zhang L, et al. Differential proteo-
mic analysis of Chinese giant salamander liver in
response to fasting[J]. Frontiers in Physiology, 2020,
11: 208.

BRI, XE . o R R AR A
HERE[T]. DU, 2005, 24(3): 417-420.

Luo Q H, Lu C Y, Liu Q B. Advances in reproductive
biology of Chinese giant salamander[J]. Sichuan
Journal of Zoology, 2005, 24(3): 417-420 (in Chinese).

Luo Q H, Tong F, Song Y J, et al. Observation of the

https://www.china-fishery.cn

[11]

[12]

[13]

[14]

[15]

[16]

[17]

breeding behavior of the Chinese giant salamander
(Andrias davidianus) using a digital
system[J]. Animals (Basel), 2018, 8(10): 161.

TR, B, TLEF. T E B SR G % (M)
JCA: DU N2 5K Rk, 2010: 71

Fei L, Ye C Y, Jiang J P. Colored atlas of Chinese

monitoring

amphibians[M]. Chengdu: Sichuan Publishing Housl of
Science and Technology, 2010: 71 (in Chinese).
A, EA 22, BERARE. PR RS SR, IR
REFZER(E AT RR), 1992, 22(4): 51-56.

Zheng H X, Wang C A, Ge Y R. Resources of Mega-
lobatrachus davidianus in Lushi county[J]. Journal of
Henan University (Natural Science Edition), 1992,
22(4): 51-56 (in Chinese).

A, R, B, S KR T AN B 1 5
VIR D). 2[R 41 2% 5 S H AR 2, 2016, 35(6): 1377-
1382.

Deng J, Wang Q J, Zhao H, et al. Study on the impact
of water temperature on the artificial releasing of
Chinese giant salamander (Andrias davidianus)[J].
Genomics and Applied Biology, 2016, 35(6): 1377-
1382 (in Chinese).

FRAS, BRALE, EARAR. N B R
R[] F¥E 517k} 2016(7): 19-22.

Wang Y J, Chen H L, Wang Y D. Key technologies to
the artificial breeding of Chinese giant salamander[J].
Animals Breeding and Feed, 2016(7): 19-22 (in
Chinese).

Wele 55, E /N B, B oK. KT B M B 55 1 ) A
FL[I]. VY1304, 2004, 23(2): 83-87.

Tao F 'Y, Wang X M, Zhang K J. Preliminary study on
characters of habitat dens and river types of Chinese
giant salamander[J]. Sichuan Journal of Zoology, 2004,
23(2): 83-87 (in Chinese).

WA, XTI, XD, S B AR R BAE IR AR IR
BRI FR]. 3224 &, 2007, 42(3): 114-119.
Luo Q H, Liu Q B, Liu Y, ef al. Preliminary study on
ecological conditions in breeding den of Chinese giant
salamander[J]. Chinese Journal of Zoology, 2007,
42(3): 114-119 (in Chinese).

B SR K AR L SRR AR (D). B AR A R,
2009, 20(7): 1723-1730.

Luo Q H. Habitat characteristics of Andrias davidianus
in Zhangjiajie of China[J]. Chinese Journal of Applied

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.1017/S0030605304000341
http://dx.doi.org/10.1016/j.fshw.2018.03.001
http://dx.doi.org/10.1016/j.fshw.2018.03.001
http://dx.doi.org/10.1016/j.fshw.2018.03.001
http://dx.doi.org/10.3969/j.issn.1003-1278.2005.06.019
http://dx.doi.org/10.3969/j.issn.1003-1278.2005.06.019
http://dx.doi.org/10.3969/j.issn.1004-6755.2018.12.010
http://dx.doi.org/10.3969/j.issn.1004-6755.2018.12.010
http://dx.doi.org/10.3389/fphys.2020.00208
http://dx.doi.org/10.3969/j.issn.1000-7083.2005.03.045
http://dx.doi.org/10.3969/j.issn.1000-7083.2005.03.045
http://dx.doi.org/10.3969/j.issn.1000-7083.2005.03.045
http://dx.doi.org/10.3969/j.issn.1671-427X.2016.07.010
http://dx.doi.org/10.3969/j.issn.1671-427X.2016.07.010
http://dx.doi.org/10.3969/j.issn.1000-7083.2004.02.002
http://dx.doi.org/10.3969/j.issn.1000-7083.2004.02.002
http://dx.doi.org/10.3969/j.issn.0250-3263.2007.03.019
http://dx.doi.org/10.3969/j.issn.0250-3263.2007.03.019
http://dx.doi.org/10.1017/S0030605304000341
http://dx.doi.org/10.1016/j.fshw.2018.03.001
http://dx.doi.org/10.1016/j.fshw.2018.03.001
http://dx.doi.org/10.1016/j.fshw.2018.03.001
http://dx.doi.org/10.3969/j.issn.1003-1278.2005.06.019
http://dx.doi.org/10.3969/j.issn.1003-1278.2005.06.019
http://dx.doi.org/10.3969/j.issn.1004-6755.2018.12.010
http://dx.doi.org/10.3969/j.issn.1004-6755.2018.12.010
http://dx.doi.org/10.3389/fphys.2020.00208
http://dx.doi.org/10.3969/j.issn.1000-7083.2005.03.045
http://dx.doi.org/10.3969/j.issn.1000-7083.2005.03.045
http://dx.doi.org/10.3969/j.issn.1000-7083.2005.03.045
http://dx.doi.org/10.3969/j.issn.1671-427X.2016.07.010
http://dx.doi.org/10.3969/j.issn.1671-427X.2016.07.010
http://dx.doi.org/10.3969/j.issn.1000-7083.2004.02.002
http://dx.doi.org/10.3969/j.issn.1000-7083.2004.02.002
http://dx.doi.org/10.3969/j.issn.0250-3263.2007.03.019
http://dx.doi.org/10.3969/j.issn.0250-3263.2007.03.019
https://www.china-fishery.cn

4 14 FOTHE, S T E SR BT IR S A T 697
Ecology, 2009, 20(7): 1723-1730 (in Chinese). B R 42 7 31 e o8 A% 06 R A W (0], K AR AR 23

[18] Zhang L, Wang Q J, Willard S T, ef al. Environmental 2006, 30(5): 625-628.
characteristics associated with settlement of reintro- TaoF Y, Wang X M, Zheng H X. Analysis of com-
duced Chinese giant salamanders[J]. Journal of Herpet- plete cytochrome B sequences and genetic relationship
ology, 2017, 51(3): 417-424. among Chinese giant salamanders (4Andrias davidianus)

[19] B, BT, MKTE, & I TPo 5Kk 5 it Kb A from different areas[J]. Acta Hydrobiologica Sinica,
B JOK RS2 [I]. B AR RS 244, 2019, 30(6): 2101- 2006, 30(5): 625-628 (in Chinese).

2108. [27]  JrMEAR, sk, MOt S, 8P AR & N T80 )5
Luo Q H, Tong F, Tao S X, et al. Effects of tourism AR I8 L 2 BE 1 2 BT (0], K AR E P 4R, 2008, 32(5):
disturbance on the habitat and water quality for Andrias 783-786.

davidianus in Zhangjiajie, Hunan, China[J]. Chinese Fang Y L, Zhang Y, Bing X H, et al. Genetic diversity
Journal of Applied Ecology, 2019, 30(6): 2101-2108 (in analysis of wild Chinese giant salamander (Andria dav-
Chinese). idianus) and their artificially propagated progenies[J].

[20] Zheng H X, Wang X M. Telemetric data reveals eco- Acta Hydrobiologica Sinica, 2008, 32(5): 783-786 (in
Igoically adaptive behavior of captive raised Chinese Chinese).
giant salamanders when reintroduced into their native [28] RAR:, WIIGHE, BRRAS, &, T M 3N M ERhOEE K
habitat[J]. Asian Herpetological Research, 2010, 1(1): 58 F 358 AL 22 B MR I 38t AR 45 F [T]. KPR R 2, 2017,
31-35. 36(2): 207-211.

[21] Chen S, Cunningham A A, Wei G, et al. Determining WuY X, Xie Q X, Yao J J, ef al. Genetic diversity and
threatened species distributions in the face of limited genetic structure of giant salamander from three geo-
data: spatial conservation prioritization for the Chinese graphical populations in Guizhou Province[J]. Fisher-
giant salamander (4ndrias davidianus)[J]. Ecology and ies Science, 2017, 36(2): 207-211 (in Chinese).
Evolution, 2018, 8(6): 3098-3108. [29]  SEOLEE, DGR, AEAARK, 5. DL R 4

[22] Shu G C, Liu P, Zhao T, et al. Disordered translocation B A B s B Feasi A 22 S AU[T). K IEE R R
is hastening local extinction of the Chinese giant sala- 244, 2012, 27(6): 513-517.
mander[J]. Asian Herpetological Research, 2021, 12(3): Huang L Q, Yi HL, Cui S L, et al. Nucleotide sequence
271-279. differences in some mitochondrial DNA regions in wild

[23] Zhang Z X, Stefano M, Liang Z Q, et al. Future cli- Chinese giant salamander Andrias davidianus in
mate change will severely reduce habitat suitability of Lishan[J]. Journal of Dalian Fisheries University, 2012,
the critically endangered Chinese giant salamander[J]. 27(6): 513-517 (in Chinese).

Freshwater Biology, 2020, 65(5): 971-980. [30] Lin M, Huang J, Li Z, et al. RAPD analysis on the wild

[24] Murphy R W, FulJ Z, Upton D E, et al. Genetic variab- parents and second filial generation of artificial breed-
ility among endangered Chinese giant salamanders, ing of Andrias davidianus[J]. Journal of Shanghai
Andrias davidianus[J]. Molecular Ecology, 2000, 9(10): Ocean University, 2003, 12(S1): 20-23.

1539-1547. [31] MW, 577, XU, 55, o BR85S B A o

[25] P, £/, S0, &5, o [ R DU RPORE 845 [ AFLP 7 BT [J]. Al K2 224 (B R B IR, 2011,
45 A6 R 3R 23 A I]. B =0 AL, 20085, 26(2): 162- 50(2): 99-104.

167. Yang L P, Meng Z N, Liu X C, et al. AFLP analysis of

Tao F Y, Wang X M, Zhang H X, et al. Genetic struc- five natural populations of Andrias davidianus[J]. Acta

ture and geographic subdivision of four populations of Scientiarum Naturalium Universitatis Sunyatseni, 2011,

the Chinese giant salamander (Andrias davidianus)[J]. 50(2): 99-104 (in Chinese).

Zoological Research, 2005, 26(2): 162-167 (in [32] FiZ, M#kiG, dkie, 55 B AR RO SR AE Ko AR 8 1% 22

Chinese). FEVERI S TR BT [J]. A9 2 1, 2008, 16(6): 533-
[26] Bl 5a, /N, a5, o [E K6 T A RECyt b 538.

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

https://www.china-fishery.cn


http://dx.doi.org/10.1670/16-106
http://dx.doi.org/10.1670/16-106
http://dx.doi.org/10.1670/16-106
http://dx.doi.org/10.1002/ece3.3862
http://dx.doi.org/10.1002/ece3.3862
http://dx.doi.org/10.1111/fwb.13483
http://dx.doi.org/10.1046/j.1365-294x.2000.01036.x
http://dx.doi.org/10.3321/j.issn:0254-5853.2005.02.010
http://dx.doi.org/10.3321/j.issn:0254-5853.2005.02.010
http://dx.doi.org/10.3321/j.issn:1000-3207.2006.05.020
http://dx.doi.org/10.3321/j.issn:1000-3207.2006.05.020
http://dx.doi.org/10.3969/j.issn.2095-1388.2012.06.005
http://dx.doi.org/10.3969/j.issn.2095-1388.2012.06.005
http://dx.doi.org/10.3969/j.issn.2095-1388.2012.06.005
http://dx.doi.org/10.3321/j.issn:1005-0094.2008.06.002
http://dx.doi.org/10.1670/16-106
http://dx.doi.org/10.1670/16-106
http://dx.doi.org/10.1670/16-106
http://dx.doi.org/10.1002/ece3.3862
http://dx.doi.org/10.1002/ece3.3862
http://dx.doi.org/10.1111/fwb.13483
http://dx.doi.org/10.1046/j.1365-294x.2000.01036.x
http://dx.doi.org/10.3321/j.issn:0254-5853.2005.02.010
http://dx.doi.org/10.3321/j.issn:0254-5853.2005.02.010
http://dx.doi.org/10.3321/j.issn:1000-3207.2006.05.020
http://dx.doi.org/10.3321/j.issn:1000-3207.2006.05.020
http://dx.doi.org/10.3969/j.issn.2095-1388.2012.06.005
http://dx.doi.org/10.3969/j.issn.2095-1388.2012.06.005
http://dx.doi.org/10.3969/j.issn.2095-1388.2012.06.005
http://dx.doi.org/10.3321/j.issn:1005-0094.2008.06.002
https://www.china-fishery.cn

698

Koo R

46 &

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

Meng Y, Yang Y Q, Zhang Y, et al. A comparison of
genetic diversity between wild and cultured popula-
tions of the Chinese giant salamander, Andrias davidi-
anus, based on microsatellite analyses[J]. Biodiversity
Science, 2008, 16(6): 533-538 (in Chinese).

Meng Y, Zhang Y, Liang H W, ef al. Genetic diversity
of Chinese giant salamander (Andrias davidianus)
based on the novel microsatellite markers[J]. Russian
Journal of Genetics, 2012, 48(12): 1227-1231.

Wang J, Zhang J, Li X L, et al. Isolation and character-
ization of 16 microsatellite loci for the giant salaman-
der Andrias davidianus[J]. Conservation Genetics
Resources, 2014, 6(2): 367-368.

Wang J, Zhang H X, Xie F, et al. Genetic bottlenecks
of the wild Chinese giant salamander in karst caves[J].
Asian Herpetological Research, 2017, 8(3): 174-183.
Yan F, Li J C, Zhang B L, et al. The Chinese giant
salamander exemplifies the hidden extinction of cryptic
species[J]. Current Biology, 2018, 28(10): R590-R592.
Liang Z Q, Chen W T, Wang D Q, et al. Phylogeo-
graphic patterns and conservation implications of the
endangered Chinese giant salamander[J]. Ecology and
Evolution, 2019, 9(7): 3879-3890.

Turvey S T, Marr M M, Barnes I, et al. Historical
museum collections clarify the evolutionary history of
cryptic species radiation in the world's largest amphibi-
ans[J]. Ecology and Evolution, 2019, 9(18): 10070-
10084.

Boulenger E G. On a new giant salamander, living in
the society's gardens[J]. Proceedings of the Zoological
Society of London, 1924, 94(1): 173-174.

Zhu B C, Feng Z J, Qu A, et al. The karyotype of the
caudate amphibian Andrias davidianus[J]. Hereditas,
2002, 136(1): 85-88.

B, R, et B, S b E OB BUARFAE AT 5T
[7]. VU)1IEh4, 2008, 27(3): 344-346.

Li P Q, Zhu B C, Hou J H, et al. Karyotype feature of
Andrias davidianus[J]. Sichuan Journal of Zoology,
2008, 27(3): 344-346 (in Chinese).

Zhang P, Chen Y Q, Liu Y F, et al. The complete mito-
chondrial genome of the Chinese giant salamander,
Andrias davidianus (Amphibia: Caudata)[J]. Gene,
2003, 311: 93-98.

XulJ C, Peng L F, Chen Y R, et al. Four complete mito-

https://www.china-fishery.cn

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[531]

chondrial genomes of living wild-type Chinese giant
salamander Andrias davidianus (Amphibia: Crypto-
branchidae)[J]. Mitochondrial DNA Part B, 2018, 3(2):
1200-1202.

Li F G, Wang L X, Lan Q J, ef al. RNA-Seq analysis
and gene discovery of Andrias davidianus using illu-
mina short read sequencing[J]. PLoS One, 2015, 10(4):
¢0123730.

Geng X F, Li W S, Shang H T, ef al. A reference gene
set construction using RNA-seq of multiple tissues of
Chinese giant salamander, Andrias davidianus[J].
Gigascience, 2017, 6(3): gix006.

Fan Y D, Chang M X, Ma J, ef al. Transcriptomic ana-
lysis of the host response to an iridovirus infection in
Chinese giant salamander, Andrias davidianus[J].
Veterinary Research, 2015, 46: 136.

Qi Z T, Zhang Q H, Wang Z S, et al. Transcriptome
analysis of the endangered Chinese giant salamander
(Andrias davidianus): immune modulation in response
to Aeromonas hydrophila infection[J]. Veterinary
Immunology and Immunopathology, 2016, 169: 85-95.

Zhang M J, Gaughan S, Chang Q, et al. Age-related
changes in the gut microbiota of the Chinese giant sala-
mander (Andrias davidianus)[J].
2018, 8(7): €778.

Zhu L F, Zhu W, Zhao T, et al. Environmental temper-

Microbiologyopen,

atures affect the gastrointestinal microbes of the
Chinese giant salamander[J]. Frontiers in Microbiology,
2021, 12: 543767.

Wu Z B, Gatesoupe F J, Zhang Q Q, et al. High-
throughput sequencing reveals the gut and lung proka-
ryotic community profiles of the Chinese giant sala-
mander (Andrias davidianus)[J].

Reports, 2019, 46(5): 5143-5154.

Molecular Biology

Gao K Q, Shubin N H. Earliest known crown-group
salamanders[J]. Nature, 2003, 422(6930): 424-428.
TR, AN, R, & OREL R ALY KA
BERE[T]. A ZHEE, 2002, 10(3): 291-297.

Zhang K J, Wang X M, Wu W, ef al. Advances in con-
servation biology of Chinese giant salamander[J]. Biod-
iversity Science, 2002, 10(3): 291-297 (in Chinese).
FRAIIR, BEDE, Ak, . ORISR A T A
FHRAETT 7T HE R0, W, 2019, 41(5): 623-630.
Zhang S H, Liang Z Q, Du H, et al. Progress in biogeo-

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.3321/j.issn:1005-0094.2008.06.002
http://dx.doi.org/10.3321/j.issn:1005-0094.2008.06.002
http://dx.doi.org/10.1134/S102279541212006X
http://dx.doi.org/10.1134/S102279541212006X
http://dx.doi.org/10.1007/s12686-013-0095-2
http://dx.doi.org/10.1007/s12686-013-0095-2
http://dx.doi.org/10.1016/j.cub.2018.04.004
http://dx.doi.org/10.1002/ece3.5014
http://dx.doi.org/10.1002/ece3.5014
http://dx.doi.org/10.1002/ece3.5257
http://dx.doi.org/10.1111/j.1096-3642.1924.tb01494.x
http://dx.doi.org/10.1111/j.1096-3642.1924.tb01494.x
http://dx.doi.org/10.1034/j.1601-5223.2002.1360112.x
http://dx.doi.org/10.1016/S0378-1119(03)00560-2
http://dx.doi.org/10.1080/23802359.2018.1524275
http://dx.doi.org/10.1371/journal.pone.0123730
http://dx.doi.org/10.1186/s13567-015-0279-8
http://dx.doi.org/10.1016/j.vetimm.2015.11.004
http://dx.doi.org/10.1016/j.vetimm.2015.11.004
http://dx.doi.org/10.3389/fmicb.2021.543767
http://dx.doi.org/10.1007/s11033-019-04972-8
http://dx.doi.org/10.1007/s11033-019-04972-8
http://dx.doi.org/10.1038/nature01491
http://dx.doi.org/10.3321/j.issn:1005-0094.2002.03.007
http://dx.doi.org/10.3321/j.issn:1005-0094.2002.03.007
http://dx.doi.org/10.3321/j.issn:1005-0094.2002.03.007
http://dx.doi.org/10.3321/j.issn:1005-0094.2008.06.002
http://dx.doi.org/10.3321/j.issn:1005-0094.2008.06.002
http://dx.doi.org/10.1134/S102279541212006X
http://dx.doi.org/10.1134/S102279541212006X
http://dx.doi.org/10.1007/s12686-013-0095-2
http://dx.doi.org/10.1007/s12686-013-0095-2
http://dx.doi.org/10.1016/j.cub.2018.04.004
http://dx.doi.org/10.1002/ece3.5014
http://dx.doi.org/10.1002/ece3.5014
http://dx.doi.org/10.1002/ece3.5257
http://dx.doi.org/10.1111/j.1096-3642.1924.tb01494.x
http://dx.doi.org/10.1111/j.1096-3642.1924.tb01494.x
http://dx.doi.org/10.1034/j.1601-5223.2002.1360112.x
http://dx.doi.org/10.1016/S0378-1119(03)00560-2
http://dx.doi.org/10.1080/23802359.2018.1524275
http://dx.doi.org/10.1371/journal.pone.0123730
http://dx.doi.org/10.1186/s13567-015-0279-8
http://dx.doi.org/10.1016/j.vetimm.2015.11.004
http://dx.doi.org/10.1016/j.vetimm.2015.11.004
http://dx.doi.org/10.3389/fmicb.2021.543767
http://dx.doi.org/10.1007/s11033-019-04972-8
http://dx.doi.org/10.1007/s11033-019-04972-8
http://dx.doi.org/10.1038/nature01491
http://dx.doi.org/10.3321/j.issn:1005-0094.2002.03.007
http://dx.doi.org/10.3321/j.issn:1005-0094.2002.03.007
http://dx.doi.org/10.3321/j.issn:1005-0094.2002.03.007
https://www.china-fishery.cn

4 14 FOTHE, S T E SR BT IR S A T 699
graphy and population genetics of the  Crypto- method and resources of Chinese giant salamander in
branchidae[J]. Marine Fisheries, 2019, 41(5): 623-630 Xushui River valley, a tributary of Hanjiang River[J].
(in Chinese). Chinese Journal of Zoology, 1991, 26(6): 35-40 (in

[541 &%, WHRAS. RELFIER R[] RS SH, Chinese).

2007(30): 110. [62]  EJa%. Byt & K A BB A % A3 1
LiY, Yao J J. Conservation of Chinese giant salaman- M7 [D]. Mg AL MEBHE K2, 2012.

der[J]. Science and Technology Consulting Bulletin, Wang Q J. Survey and analysis of Chinese giant sala-
2007(30): 110 (in Chinese). mander resources in Taibai county Shaanxi

[55] Liang G, Geng B R, Zhao E M. Andrias davidianus. Province[D]. Yangling: Northwest A&F University,
The TUCN red list of threatened species 2004[CP/OL]. 2012 (in Chinese).
http://dx.doi.org/10.2305/TUCN.UK.2004.RLTS.T1272 [63]1 SRIGE, Wy, L= JNE T BARPXIE
A3375181.en AR R IR IR K 7 SR B AS[I]. KV LI 3 B 5 5 20

[56] Isaac NJ B, Redding D W, Meredith H M, ef al. Phylo- 5%, 2009, 18(7): 652-657.
genetically-informed priorities for amphibian conserva- SuHJ, YuLF, MaJ Z. Population status and history
tion[J]. PLos One, 2012, 7(8): e43912. dynamics of wild Chinese giant salamander (4Andrias

[57]1  FBEW, /AN, BRF. 5 QB R 25 IR 40 R £ davidianus) in Yanxia Natural Reserve in Guizhou
R ZE M (M]. K& HMARE R, 2005: 339-346. Province, China[J]. Resources and Environment in the
Zheng H X, Wang X M, Chen P. The source change of Yangtze Basin, 2009, 18(7): 652-657 (in Chinese).
Chinese giant salamander in Lushi County and factor [641  [AHG G, BE M Fa bk B KR I8 k30 577k & g 1
analysis of being in severe danger[M]. Changchun: Jilin R[I]. db sk, 2014(21): 290.

People’s Press, 2005: 339-346 (in Chinese). Xiang Q G. Resources protection and industrial devel-

[581 VM. LB KR IEYID 8 & &[] Akl opment of Chinese giant salamander in Songtao
1996, 26(3): 22-24. County, Guizhou Province[J]. Beijing Agriculture,
Wang Y. Preliminary investigation report on resources 2014(21): 290 (in Chinese).
of Chinese giant salamander in Anhui Province[J]. [65] R, B0, IF 22 ST K5 5T 255 8 2
Freshwater Fisheries, 1996, 26(3): 22-24 (in Chinese). TRE[I]. BN B AR ER, 2016, 40(2): 66-68.

[59] FkA, BIE, T, & BN R X B3R R X Wu J G, Zhao X F. Investigation and protection of the
KA B2 JE R A 5 M 0], Bk Rk K 22 3], 2018, germplasm resources of Chinese giant salamander in
53(2): 23-30. Xiebahe River of Zheng’an County[J]. Guizhou Journal
Wang Y J, Lyu W J, Wang J, et al. Investigation and of Animal Husbandry & Veterinary Medicine, 2016,
analysis on resources of the Chinese giant salamander 40(2): 66-68 (in Chinese).
in Kang County Nature Reserve of Gansu Province[J]. [66] WP, sk, XU, 55, FbE B R8BI R 2 0]
Journal of Gansu Agricultural University, 2018, 53(2): KATH 7 I 5 30855, 2009, 18(8): 727-731.

23-30 (in Chinese). Luo Q H, Zhang L Y, Liu Y, et al. Investigation on

[601  FREE. hiifh 4 B A K5 B8 PR BR K i 2 Hb A B8 4 11 resources of Chinese giant salamander in Sangzhi
BEFL [D]. KJR: th K2, 2011. County[J]. Resources and Environment in the Yangtze
Guo J. Resources and characteristics of habitat of wild Basin, 2009, 18(8): 727-731 (in Chinese).

Chinese giant salamander (Andrias davidianus) in [671 BRME, X, 5k 7z, 4. WIFE T K It T K BE IR
Shanxi[D]. Taiyuan: Shanxi University, 2011 (in (1], PU) 1304, 2009, 28(3): 422-426,436.
Chinese). Luo Q H, Liu Y, Zhang L Y, et al. Investigation on

[61]  XIEpUE, A%, B DE22. DU SIS KA It 3K it resources of Chinese giant salamander in Zhangjiajie
BEg T R ERET R BRI, s F R &, 1991, City[J]. Sichuan Journal of Zoology, 2009, 28(3): 422-
26(6): 35-40. 426,436 (in Chinese).

Liu S F, Yang X Z, Tian Y X. Study on the statistical [68] 75 0, AR, o R A W R R (R BT A K

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

https://www.china-fishery.cn


http://dx.doi.org/10.2305/IUCN.UK.2004.RLTS.T1272A3375181.en
http://dx.doi.org/10.2305/IUCN.UK.2004.RLTS.T1272A3375181.en
http://dx.doi.org/10.1371/journal.pone.0043912
http://dx.doi.org/10.3969/j.issn.1003-4315.2018.02.004
http://dx.doi.org/10.3969/j.issn.1003-4315.2018.02.004
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.07.011
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.07.011
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.07.011
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.07.011
http://dx.doi.org/10.3969/j.issn.1000-6966.2014.21.241
http://dx.doi.org/10.3969/j.issn.1000-6966.2014.21.241
http://dx.doi.org/10.3969/j.issn.1007-1474.2016.02.031
http://dx.doi.org/10.3969/j.issn.1007-1474.2016.02.031
http://dx.doi.org/10.3969/j.issn.1007-1474.2016.02.031
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.08.006
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.08.006
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.08.006
http://dx.doi.org/10.2305/IUCN.UK.2004.RLTS.T1272A3375181.en
http://dx.doi.org/10.2305/IUCN.UK.2004.RLTS.T1272A3375181.en
http://dx.doi.org/10.1371/journal.pone.0043912
http://dx.doi.org/10.3969/j.issn.1003-4315.2018.02.004
http://dx.doi.org/10.3969/j.issn.1003-4315.2018.02.004
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.07.011
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.07.011
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.07.011
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.07.011
http://dx.doi.org/10.3969/j.issn.1000-6966.2014.21.241
http://dx.doi.org/10.3969/j.issn.1000-6966.2014.21.241
http://dx.doi.org/10.3969/j.issn.1007-1474.2016.02.031
http://dx.doi.org/10.3969/j.issn.1007-1474.2016.02.031
http://dx.doi.org/10.3969/j.issn.1007-1474.2016.02.031
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.08.006
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.08.006
http://dx.doi.org/10.3969/j.issn.1004-8227.2009.08.006
https://www.china-fishery.cn

700 Koo 4 46 &
PRI B 3R [0]. AbRtAR0lk, 2014(30): 189-190. River[J]. Journal of Hydroecology, 2017, 38(6): 88-96
Xiao X E, Tan D Z, Zeng X Z, et al. Current situation (in Chinese).
and countermeasures of wild Chinese giant salamander [771 M, XNE, 5K 7. 7K KA RN T80 RCR &
resources in Longhui County of Hunan Province[J]. s R 2 o M (0], A2 £ B, 2009, 17(3): 310-
Beijing Agriculture, 2014(30): 189-190 (in Chinese). 317.

[69] Pierson T W, Yan F, Wang Y Y, et al. A survey for the Luo Q H, Liu Y, Zhang L Y. Effectiveness of releasing
Chinese giant salamander (Andrias davidianus; Blan- artificially-bred Chinese giant salamander (Andrias
chard, 1871) in the Qinghai Province[J]. Amphibian & davidianus) into the wild in Zhangjiajie, Hunan[J].
Reptile Conservation, 2014, 8(1): 1-6. Biodiversity Science, 2009, 17(3): 310-317 (in

[70] Pan Y, Wei G, Cunningham A A, et al. Using local Chinese).
ecological knowledge to assess the status of the critic- [7871  XUPE, AFRFR, RGO, &5, rh B 5 v HH LLsc A s
ally endangered Chinese giant salamander Andrias dav- W Je FARVEAR [3]. B FH 5 IR BS A= 9 24 3, 2021, 27(4):
idianus in Guizhou Province, China[J]. Oryx, 2016, 823-830.

50(2): 257-264. Liu P, Zhao C L, Xiong S, et al. Population monitoring

[71] Turvey S T, Chen S, Tapley B, et al. Imminent extinc- and effect evaluation of the stock enhancement of
tion in the wild of the world's largest amphibian[J]. Chinese giant salamander in the Gutian mountain
Current Biology, 2018, 28(10): R592-R594. national nature reserve[J]. Chinese Journal of Applied

[72]1 F&5, sk PR, o, 2 KO B IRIUR 5 12 and Environmental Biology, 2021, 27(4): 823-830 (in
WI. %KLk, 2013, 43(S1): 13-17. Chinese).

Liang Z Q, Zhang S H, Wang C R, et al. Present situ- [79] Cunningham A A, Turvey S T, Zhou F, et al. Develop-
ation of natural resources and protection recommenda- ment of the Chinese giant salamander Andrias davidi-
tions of Andrias davidianus[J]. Freshwater Fisheries, anus farming industry in Shaanxi Province, China:
2013, 43(S1): 13-17 (in Chinese). Conservation threats and opportunities[J]. Oryx, 2016,

[73] Zhao T, Zhang W Y, Zhou J, et al. Niche divergence of 50(2): 265-273.
evolutionarily significant units with implications for [80] LuCQ, Chail, Murphy R W, et al. Giant salamanders:
repopulation programs of the world's largest amphibi- farmed yet endangered[J]. Science, 2020, 367(6481):
ans[J]. Science of the Total Environment, 2020, 738: 989.

140269. (811  PHEA, XIEE. KB T HEIHBIE R FE[]. %K

[74] BREHE, B RAE, Z5E, 46, sk IR0 E R P QAR #lk, 1979(2): 1-5.

X Ihfe s XL [I]. W E AL AL, 2017(7): 59-64. Yang A S, Liu G J. Preliminary study on artificial
Wei M Y, Luo Q H, Li J, et al. Functional zoning reproduction of Chinese giant salamander[J]. Freshwa-
research on giant salamander of Zhangjiajie national ter Fisheries, 1979(2): 1-5 (in Chinese).

nature reserve[J]. Hunan Agricultural Sciences, [82] fhimz, B, FAR. KEAESIRE M. Kib: ¥
2017(7): 59-64 (in Chinese). MR EEHE A R, 2015: 2-3.

[75] SRZCAL. Bk K8 B8R A & 5 N TR0 &K1 oF WuY A, Liang Z Q, Wang D W. The ecological breed-
Pr[3]. Weokitak, 2013, 43(S1): 29. ing of Chinese giant salamander [M]. Changsha: Hunan
Zhang H X. Resources survey and evaluation of artifi- Science and Technology Press, 2015: 2-3 (in Chinese).
cial translocationof the Chinese giant salamander in [83] XN, HIEE, akis. P E KR E F AR
Shaanxi Province[J]. Freshwater Fisheries, 2013, WA [JI]. KR, 1999, 3(3): 38-42.
43(S1): 29 (in Chinese). LiuJ Y, Xiao H B, Yang Y Q. Exploration on tech-

[76]  ARATIE, HEURL, kA, 28K K85 R0 5. M niques in culture and breeding of Chinese giant sala-
PR 28 AT 3], AKAERS 2R &, 2017, 38(6): 88-96. mander (4ndrias davidianus)[J]. Journal of Economic
Lin Y F, Gan C X, Wang Y J. Evaluation of the effect Animal, 1999, 3(3): 38-42 (in Chinese).
of releasing giant salamanders into the Shuaishui (841  ZERI. BRiG & K7 HE E R LB [I]. &5F8)

https://www.china-fishery.cn

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.3969/j.issn.1000-6966.2014.30.148
http://dx.doi.org/10.3969/j.issn.1000-6966.2014.30.148
http://dx.doi.org/10.1017/S0030605314000830
http://dx.doi.org/10.1016/j.cub.2018.04.005
http://dx.doi.org/10.1016/j.scitotenv.2020.140269
http://dx.doi.org/10.3724/SP.J.1003.2009.08041
http://dx.doi.org/10.3724/SP.J.1003.2009.08041
http://dx.doi.org/10.1017/S0030605314000842
http://dx.doi.org/10.3969/j.issn.1007-7448.2007.04.015
http://dx.doi.org/10.3969/j.issn.1000-6966.2014.30.148
http://dx.doi.org/10.3969/j.issn.1000-6966.2014.30.148
http://dx.doi.org/10.1017/S0030605314000830
http://dx.doi.org/10.1016/j.cub.2018.04.005
http://dx.doi.org/10.1016/j.scitotenv.2020.140269
http://dx.doi.org/10.3724/SP.J.1003.2009.08041
http://dx.doi.org/10.3724/SP.J.1003.2009.08041
http://dx.doi.org/10.1017/S0030605314000842
http://dx.doi.org/10.3969/j.issn.1007-7448.2007.04.015
https://www.china-fishery.cn

4 14 FOTHE, S T E SR BT IR S A T 701

PpEEak, 2007, 11(4): 234-237. (911  BREE, B S, XURRE, 25, K5 4T v i i 1) 4H 27

Liang G. Chinese giant salamander captive breeding 94 B2 U8R (3], W1 e I K 2% SRR 5 244, 2009,

models in Shaanxi Province and primary assessment[J]. 32(3): 84-88.

Journal of Economic Animal, 2007, 11(4): 234-237 (in Zhong L, Xiao D Y, Liu X Y, et al. Histopathological

Chinese). study on bacterial septicemia of giant salamander[J].
(851 JA/NE, IkKEW, FHa, & KIRHUER RSN Journal of Natural Science of Hunan Normal Uni-

JeALRPRIFAEI]. R 7KL, 2015, 45(1): 62-66. versity, 2009, 32(3): 84-88 (in Chinese).

Zhou X Y, Zhang X L, Ji H, et al. Morphology of [921 Z=ML, ik, BhRAS, 5. KERK B HFRE K 7= A 5

Andrias davidianus iridovirus and characterization of RERFT[I]. DAL, 2008, 15(12): 99-100.

its inclusion bodies[J]. Freshwater Fisheries, 2015, Li M, Zhang L, Yao J J, et al. Characteristics and

45(1): 62-66 (in Chinese). exploration on water disease of mildew of giant sala-
[86] GengY, Wang K Y, Zhou Z Y, et al. First report of a mander[J]. Modern Agricultural Sciences, 2008,

ranavirus associated with morbidity and mortality in 15(12): 99-100 (in Chinese).

farmed  Chinese  giant  salamanders (Andrias [93] 21, 5K, kR AN, &5 KEUK BRI R AN

davidianus)[J]. Journal of Comparative Pathology, 2[1]. SR RRE, 2009, 37(10): 146-148.

2011, 145(1): 95-102. An M, Zhang L, Yao J J, et al. Morphology of sapro-
[871  HKE, VETFOR, 2 RUH, 55, i 35 AL SR TH R K legniasis and its pathogen in Chinese giant salamander

FRAREBE T 7 FE A W 8% K% PCRAG I [J]. A [ 25 B R 2, (Andrias davidianus)[J]. Guizhou Agricultural ~ Sci-

2010, 40(8): 817-821. ences, 2009, 37(10): 146-148 (in Chinese).

Geng Y, Wang K'Y, Li C W, et al. PCR detection and [94] 2, A4, Rt IS, 25, KK &R 25797 R

electron microscopic observation of bred Chinese giant I5[J]. ki, 2010(1): 33,57.

salamander infected with ranavirus associated with Li C, He D J, Mou H M, et al. Treatment of water

mass mortality[J]. Veterinary Science in China, 2010, molds of Chinese giant salamander Andrias davianus

40(8): 817-821 (in Chinese). with herbal medicine[J]. Hebei Fisheries, 2010(1):
[88] Ok, XBHE, X PR, &5 KM% B M 5 BB oF 7 ik 33,57 (in Chinese).

JE[I]. WAkl 2020(4): 49-52. [95]  fa7R4E, xR, S5 2478 b B R B & R R

Zhang H, Deng J, Zhao H, et al. Research progress on R =ZHMEERE B R ERHI. W shm, 1992,

viral disease of Chinese giant salamander[J]. Hebei 11(3): 1-5.

Fisheries, 2020(4): 49-52 (in Chinese). He C D, Liu S X, Ma X Q. Three new species of the
(891 Em%, A&, iKIAT, 5. KETR Bw 57 B 4 genus spironoura from Chinese giant salamander

TE K BB [T]. PEAbARM R F 244, 1999, 27(4): 71- Andrias  davidianus (Oxyuridae: Kathlaniidae)[J].

74. Sichuan Journal of Zoology, 1992, 11(3): 1-5 (in

Wang G X, Bai Z T, Zhang X Q, et al. Studies on the Chinese).

red skin disease in Andrias daridianus[J]. Acta Uni- [961  aK[FEE, HBAER. DU K 25 Az 0% H— 3 & B e (U

versitatis  Agriculturalis Boreali-occidentalis, 1999, . 5 B[], shPor 4k, 1997, 22(2): 125-129.

27(4): 71-74 (in Chinese). Zhang T F, Yang M L. A new genus and species of
[90] fR5IEk, AUk, SCIEW, &5, KORE0% MERg /K S i trematodes from Andrias davidianus in Sichuan

o B % E 5 ARRRD]. FHEEE, 2010, 42(3): Province (Trematoda: Digenea)[J]. Acta Zootaxonom-

56-58. ica Sinica, 1997, 22(2): 125-129 (in Chinese).

Xu J E, Yu B, Wen Z C, et al. Isolation, identification [97]  GkHE, XRHE, BXpE, &5 K27 A dotpm i Fo k2 (7).

and drug sensitivity test of pathogenic Aeromonas
hydrophila from Chinese giant salamander[J]. Animal
Husbandry & Veterinary Medicine, 2010, 42(3): 56-58
(in Chinese).

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

ki, 2021(2): 37-38,46.

Zhang H, Deng J, Zhao H, et al. Research progress on
parasitic diseases of the Chinese giant salamander[J].
Hebei Fisheries, 2021(2): 37-38,46 (in Chinese).

https://www.china-fishery.cn


http://dx.doi.org/10.3969/j.issn.1007-7448.2007.04.015
http://dx.doi.org/10.3969/j.issn.1007-7448.2007.04.015
http://dx.doi.org/10.3969/j.issn.1000-6907.2015.01.012
http://dx.doi.org/10.3969/j.issn.1000-6907.2015.01.012
http://dx.doi.org/10.1016/j.jcpa.2010.11.012
http://dx.doi.org/10.3969/j.issn.1004-6755.2020.04.015
http://dx.doi.org/10.3969/j.issn.1004-6755.2020.04.015
http://dx.doi.org/10.3969/j.issn.1004-6755.2020.04.015
http://dx.doi.org/10.3969/j.issn.1000-2537.2009.03.019
http://dx.doi.org/10.3969/j.issn.1000-2537.2009.03.019
http://dx.doi.org/10.3969/j.issn.1000-2537.2009.03.019
http://dx.doi.org/10.3969/j.issn.1000-2537.2009.03.019
http://dx.doi.org/10.3969/j.issn.1001-3601.2009.10.048
http://dx.doi.org/10.3969/j.issn.1001-3601.2009.10.048
http://dx.doi.org/10.3969/j.issn.1001-3601.2009.10.048
http://dx.doi.org/10.3969/j.issn.1001-3601.2009.10.048
http://dx.doi.org/10.3969/j.issn.1007-7448.2007.04.015
http://dx.doi.org/10.3969/j.issn.1007-7448.2007.04.015
http://dx.doi.org/10.3969/j.issn.1000-6907.2015.01.012
http://dx.doi.org/10.3969/j.issn.1000-6907.2015.01.012
http://dx.doi.org/10.1016/j.jcpa.2010.11.012
http://dx.doi.org/10.3969/j.issn.1004-6755.2020.04.015
http://dx.doi.org/10.3969/j.issn.1004-6755.2020.04.015
http://dx.doi.org/10.3969/j.issn.1004-6755.2020.04.015
http://dx.doi.org/10.3969/j.issn.1000-2537.2009.03.019
http://dx.doi.org/10.3969/j.issn.1000-2537.2009.03.019
http://dx.doi.org/10.3969/j.issn.1000-2537.2009.03.019
http://dx.doi.org/10.3969/j.issn.1000-2537.2009.03.019
http://dx.doi.org/10.3969/j.issn.1001-3601.2009.10.048
http://dx.doi.org/10.3969/j.issn.1001-3601.2009.10.048
http://dx.doi.org/10.3969/j.issn.1001-3601.2009.10.048
http://dx.doi.org/10.3969/j.issn.1001-3601.2009.10.048
https://www.china-fishery.cn

702 Koo 4 46 &
[981  Z4RAE, FEE IR, KB IE b W9 10 B Ve K Chinese).
I ol 54K, 2017, 37(16): 104-105. [105]  ZEARSE, AR, b OB IUL P9 AR AR 2 i S T
Li Y H, Cheng W K. Discussion on prevention and I FE[T]. &5 DAk ARHS, 2010, 31(1): 364-366.
treatment, and etiology of the common diseases in arti- LiL Q, Zan L S. Study on fatty acids composition and
ficial breeding of Chinese giant salamander[J]. Agricul- antioxidation of Chinese giant salamander muscle
ture and Technology, 2017, 37(16): 104-105 (in oil[J]. Science and Technology of Food Industry, 2010,
Chinese). 31(1): 364-366 (in Chinese).
[991  Wkdi &, 23872, S, v [ R 65 77 B4y A1 D e X [106]  XULR, XTF3k, JE Va8, S5, 4R 70 v I DR EEATIE S5 LA
THRFUBERE)]. IR AN FIE, 2013, 35(2): 9-12. w1 A 5 7 R B SE 5 03 M (). B R S P,
Geng J Z, Li X S, Dang Y. Progress on nutrition and 2009, 25(3): 21-22,26.
functional factors in Chinese giant salamander[J]. Liu S, Liu H L, Zhou Z D, et al. Determination and
Amino Acids and Biotic Resources, 2013, 35(2): 9-12 analysis of essential fatty acid in Andrias davidianus’
(in Chinese). liver and muscle[J]. Food & Machinery, 2009, 25(3):
[100]  XUZH, x5k, B H 48, 55, B K508 7% jor 19 4% 21-22,26 (in Chinese).
Hr[3]. B IR, 2010, 32(2): 198-200. [107]  ZR%E, FJ€, T m, 5. KB A A S DR ) =
Liu S, Liu H L, Zhou Y H, et al. Analysis of the nutri- LR FLI). H EhAE, 2016, 41(10): 34-38.
tional composition of Andrias davidianus[J]. Acta Luo Q H, Wang H, Wang M M, et al. Enrichment of
Nutrimenta Sinica, 2010, 32(2): 198-200 (in Chinese). unsaturated fatty acids from Chinese giant salamander
[101] B R, o [E RS 77 R B A R B T R IR (Andrias davidianus) oil[J]. China Oils and Fats, 2016,
W1 B aEE, 2010, 31(19): 390-393. 41(10): 34-38 (in Chinese).
Luo Q H. Research advances in nutritional composi- [108] TONW, R, S ER, & N THERVAESHET -
tion and exploitation of Chinese giant salamander RO L E I8 B4 40 BT 0], KA 224 3, 2008,
(Andrias davidianus)[J]. Food Science, 2010, 31(19): 1(2): 120-123.
390-393 (in Chinese). Ai W M, Chen S B, Zeng G Q, et al. Nutritional com-
[102]  ZEhkak, & ARAR, 5o, &5, KR 7 20 4400 A e ponents of the muscle of the artificial breeding Chinese
FRALRRME(D]. PEALR L 244R, 2010, 19(2): 7-10. giant salamander in simulated ecological condition[J].
LiL Q, Zan L S, Tian W Q, et al. Adipose tissue distri- Journal of Hydroecology, 2008, 1(2): 120-123 (in
bution and physical and chemical properties of Andrias Chinese).
davidianus[J]. Acta Agriculturaec Boreali-occidentalis [109] EHH, VIRE, Fig&E, % KK T KRB E IF L
Sinica, 2010, 19(2): 7-10 (in Chinese). M. B FRFAR, 2015, 37(4): 411-413.
[103] LS, A58, M, 5. P EKENLA . RIS 7K Wang M M, Luo Q H, Wang H L, et al. Analysis of
3BT SIFN ] PEIR MR K 2 (B AR nutrients components in the muscle of Zhangjiajie giant
), 2011, 39(2): 67-74. salamander[J]. Acta Nutrimenta Sinica, 2015, 37(4):
Wang L X, Zheng Y, Ai M, et al. Analysis of the nutri- 411-413 (in Chinese).
tional ingredient and nutrient value of the muscle and (1101 SAARAE. S5 A i T R R I A P W A T % N Bt
tail lipid in Chinese giant salamander (Andrias davidi- 1] BIL&EMEEE, 2017, 3(5): 75-79.
anus)[J]. Journal of Northwest A & F University (Nat- Hu D H. Research and application progress of bioact-
ural Science Edition), 2011, 39(2): 67-74 (in Chinese). ive peptides and enzymatic hydrolysates of the Chinese
[104] DL, FOCHE, M EE, & N IR KB RS I 6k giant salamander[J]. Heilongjiang Animal Science and

oA, B E R E 2, 2009, 20(5): 1-11.

Huang S Y, Guo W T, Yang Z W, et al. Nutritional
analysis of the meat of Chinese giant salamander
(Andrias davidianus)[J]. Lishizhen Medicine and
Materia Medica Research, 2009, 20(5): I-II (in

https://www.china-fishery.cn

[111]

Veterinary Medicine, 2017, 3(5): 75-79 (in Chinese).

Qu M, Kong L, Wang W L, et al. Preparation and char-
acterization of skin secretion hydrolysates from giant
salamander (Andrias davidianus)[C]//Proceedings of
2011 International Conference on New Technology of

R E K224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.3969/j.issn.1004-1389.2010.02.002
http://dx.doi.org/10.3969/j.issn.1004-1389.2010.02.002
http://dx.doi.org/10.3969/j.issn.1004-1389.2010.02.002
http://dx.doi.org/10.3969/j.issn.1008-0805.2009.05.106
http://dx.doi.org/10.3969/j.issn.1008-0805.2009.05.106
http://dx.doi.org/10.3969/j.issn.1008-0805.2009.05.106
http://dx.doi.org/10.3969/j.issn.1003-7969.2016.10.008
http://dx.doi.org/10.3969/j.issn.1003-7969.2016.10.008
http://dx.doi.org/10.3969/j.issn.1004-1389.2010.02.002
http://dx.doi.org/10.3969/j.issn.1004-1389.2010.02.002
http://dx.doi.org/10.3969/j.issn.1004-1389.2010.02.002
http://dx.doi.org/10.3969/j.issn.1008-0805.2009.05.106
http://dx.doi.org/10.3969/j.issn.1008-0805.2009.05.106
http://dx.doi.org/10.3969/j.issn.1008-0805.2009.05.106
http://dx.doi.org/10.3969/j.issn.1003-7969.2016.10.008
http://dx.doi.org/10.3969/j.issn.1003-7969.2016.10.008
https://www.china-fishery.cn

4 14 FOTHE, S T E SR BT IR S A T 703
Agricultural. Zibo, China: IEEE, 2011: 931-933. [118]  #BKEH, REHE, &IE, . KBUIC RN 5T 78 3
[112] 2, T, (KT, &5 KBLRE AR ™ P i)t % JELT). B 2 A FUREAG I 244, 2017, 8(7): 2581-2586.
T HPoE 55 T[], & b Tk RH, 2011, 32(6): Tong C Q, Yu R Z, Zhao F, et al. Research progress of
146-148,151. Andrias davidianus glcopetides[J]. Journal of Food
LiW,Yu XY, Tong C Q, et al. Study on the enzymatic Safety and Quality, 2017, 8(7): 2581-2586 (in Chinese).
hydrolysates of skin mucous from Andrias davidianus [119] 2=k, MR, BB, &R e R 3 & R0 Y iR R & A Bk
and its anti-fatigue effect[J]. Science and Technology of PR W], & Tk, 2015, 36(10): 1-5.
Food Industry, 2011, 32(6): 146-148,151 (in Chinese). LiJ, Ye X, Ran X. Study on extraction yield of colla-
[113] &M, BT, K, 55, KEURE K2R 7 0w RORAE 6 gen peptide of Andrias davidanus skin by high temper-
T o3 M B BT A TE MBI T[] B R A B R, ature and pressure[J]. The Food Industry, 2015, 36(10):
2011, 26(1): 27-29. 1-5 (in Chinese).
Jin Q, Wei F, Tong C Q, et al. HPLC analysis and anti- [120]  JEUZRRE, 2240, B8 8, & N T IR0 K% IR R 2 H
oxidative activity of glycopeptides from Andrias dav- BT BB FE[]. B R, 2014, 35(9): 74-79.
idianus[J]. Journal of Beijing University of Agriculture, Gu S Q, Li L, Wang X C, et al. Properties of collagen
2011, 26(1): 27-29 (in Chinese). extracted from the skin of farmed Chinese giant sala-
[114]  FBRENSE, 22801, F o, KEFRERPEIRIISE . Bt mander (Andrias davidianus Blanchard)[J]. Food Sci-
ML/ SRR PEIE 7T [0]. WAL SEBE 24, 2015, 11(1): ence, 2014, 35(9): 74-79 (in Chinese).
11-13. (1211 ZEARHE, b DA R I B 11 AR 45 A e vk B Hox
Chen L P, Cai J X, Wang J. Research on the antiplate- LGSR/ BRI 0], & 5 TR,
let aggregation and antibacterial of the giant salaman- 2014, 35(8): 340-343.
der mucin oligosaccharide peptide[J]. Asia-Pacific Tra- Li L G, Qu M. The structural character of collagen pep-
ditional Medicine, 2015, 11(1): 11-13 (in Chinese). tides from Andrias davidianus skin and its hepatopro-
[115] AR R, BRAEZ, x5, & R R R B00E 8 11 i 4 tective effect against alcohol-induced liver injury in
4 4b K B il e V5 R AR AR (0], R E ARk mice[J]. Science and Technology of Food Industry,
2015, 35(8): 44-47. 2014, 35(8): 340-343 (in Chinese).
Xu W L, Chen D J, Liu Y, et al. Extraction and purific- [122] JAate, EEH, 2505, 2. B 05 7 i TR & A &3t
ation of giant salamander skin mucous glycoprotein and ALK T2 W 5[], E & &R R, 2019, 30(2):
study its anti-cancer activity of lung cancer[J]. Chinese 111-117.
Journal of Biochemical and Pharmaceuticals, 2015, Zhou Y H, Tan L, Li T, et al. Study on processing of
35(8): 44-47 (in Chinese). antioxidant peptide extraction by enzymatic hydrolysis
[116]  #RFF R, BRIEL, B, & KO0 T3 s i from the giant salamander skin collagen[J]. China Food
Jo e B PEVEAN DR FT[I]. B v BE T 22 B 4 (2 SRR 3 Additives, 2019, 30(2): 111-117 (in Chinese).
fi%), 2015, 31(2): 56-61. [123]  ESCH, sk, TRrEE, 5. PR g =20 1 ) % 22
Xu W L, Chen D J, Wei H, et al. Study on the toxicity HHrE A 7). ki, 2012(9): 1-4.
and antioxidant activity of mucus powder from sala- Wang W L, Zhang W, Yu X Y, ef al. Study on the
mander skin[J]. Journal of Shaanxi University of Tech- enzymatic hydrolysates of flesh from Andrias davidi-
nology (Natural Science Edition), 2015, 31(2): 56-61 anus and its antioxidant activities[J]. Hebei Fisheries,
(in Chinese). 2012(9): 1-4 (in Chinese).
[117] 8. AR E R R e R R b K SRR Ik o S8 v [124]  AFE, BRAELE, HORER. K62 ki) & 1 2 B ).

PEWFFT[I]. BRPULOLELE, 2015, 61(8): 34-36.

Wang Z. Study on antioxidant activity of oligosacchar-
ide peptides in skin mucus of different age of the
Chinese giant salamander[J]. Shaanxi Journal of Agri-

cultural Sciences, 2015, 61(8): 34-36 (in Chinese).

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

R, 2012, 37(2): 66-68,72.

FuJ, Chen D J, Cao M N. The processing of the extra-
tion of peptides by enzymatic hydrolysis of Andrias
davidianus muscle meal[J]. Food Science and Techno-
logy, 2012, 37(2): 66-68,72 (in Chinese).

https://www.china-fishery.cn


http://dx.doi.org/10.3969/j.issn.1002-3186.2011.01.008
http://dx.doi.org/10.3969/j.issn.1002-3186.2011.01.008
http://dx.doi.org/10.3969/j.issn.0488-5368.2015.08.010
http://dx.doi.org/10.3969/j.issn.0488-5368.2015.08.010
http://dx.doi.org/10.3969/j.issn.0488-5368.2015.08.010
http://dx.doi.org/10.3969/j.issn.0488-5368.2015.08.010
http://dx.doi.org/10.3969/j.issn.2095-0381.2017.07.032
http://dx.doi.org/10.3969/j.issn.2095-0381.2017.07.032
http://dx.doi.org/10.3969/j.issn.2095-0381.2017.07.032
http://dx.doi.org/10.7506/spkx1002-6630-201409016
http://dx.doi.org/10.7506/spkx1002-6630-201409016
http://dx.doi.org/10.7506/spkx1002-6630-201409016
http://dx.doi.org/10.7506/spkx1002-6630-201409016
http://dx.doi.org/10.3969/j.issn.1006-2513.2019.02.010
http://dx.doi.org/10.3969/j.issn.1006-2513.2019.02.010
http://dx.doi.org/10.3969/j.issn.1006-2513.2019.02.010
http://dx.doi.org/10.3969/j.issn.1004-6755.2012.08.001
http://dx.doi.org/10.3969/j.issn.1004-6755.2012.08.001
http://dx.doi.org/10.3969/j.issn.1002-3186.2011.01.008
http://dx.doi.org/10.3969/j.issn.1002-3186.2011.01.008
http://dx.doi.org/10.3969/j.issn.0488-5368.2015.08.010
http://dx.doi.org/10.3969/j.issn.0488-5368.2015.08.010
http://dx.doi.org/10.3969/j.issn.0488-5368.2015.08.010
http://dx.doi.org/10.3969/j.issn.0488-5368.2015.08.010
http://dx.doi.org/10.3969/j.issn.2095-0381.2017.07.032
http://dx.doi.org/10.3969/j.issn.2095-0381.2017.07.032
http://dx.doi.org/10.3969/j.issn.2095-0381.2017.07.032
http://dx.doi.org/10.7506/spkx1002-6630-201409016
http://dx.doi.org/10.7506/spkx1002-6630-201409016
http://dx.doi.org/10.7506/spkx1002-6630-201409016
http://dx.doi.org/10.7506/spkx1002-6630-201409016
http://dx.doi.org/10.3969/j.issn.1006-2513.2019.02.010
http://dx.doi.org/10.3969/j.issn.1006-2513.2019.02.010
http://dx.doi.org/10.3969/j.issn.1006-2513.2019.02.010
http://dx.doi.org/10.3969/j.issn.1004-6755.2012.08.001
http://dx.doi.org/10.3969/j.issn.1004-6755.2012.08.001
https://www.china-fishery.cn

704 Koo 4 46 £
[125]  #RFH, Phok, 54, 5. 56 B & K62 5k 0wt Guangxi Agricultural and Biological Science, 2001,
R &R, 2015, 36(24): 180-185,189. 20(4): 309-310 (in Chinese).
Xu Y, Sun Q, Qing W, et al. Study on preparation of [132]  FESCHE, o, SER %, 2. FRIE R K B 7 [T].
Andrias davidianus peptide by combined-enzyme W E 7K 77, 2020(11): 57-58.
method[J]. Science and Technology of Food Industry, Wang W B, Liu P, Dou L L, et al. Research on devel-
2015, 36(24): 180-185,189 (in Chinese). opment of industry of Chinese giant salamander in
[126] LA, AT #e. ST ER A DK 51 PRV 1 I ol 4% oz China[J]. China Fisheries, 2020(11): 57-58 (in
FCRIF A [I]. £ fh Tk, 2014, 35(11): 175-178. Chinese).
BaoJ Z, Yu K F. Study on preparation of active pep- [133]  AEKAER LIRS 2. 4B K177 % 5EH A
tide of Andrias davidianus flesh and its sports bever- BRI SRS [I]. FEKE, 2015(3): 23-26.
age[J]. The Food Industry, 2014, 35(11): 175-178 (in National Aquatic Wildlife Conservation Association.
Chinese). Investigation report on domestication reproduction and
[127] W&, FROCHE, BT, 45 N L3R5 KM A 2E 2% B management utilization of Chinese giant salamander in
JIE5 SRR R 22 1 S IR AE A (D). 1B [ 2 [ 24, 2000, China([J]. China Fisheries, 2015(3): 23-26 (in Chinese).
20(4): 1025-1026. [134] SRS, BRJTOG, TR E. KR AR T 45 T (7). R
Yang Z W, Guo W T, Huang S Y, et al. Studies on Anti- Skl Tk, 2019(8): 23-25.
aging effect of artificial breeding Andrias davidianus Zhang Y W, Chen W G, Zhang J. Research and develop
meat in drosophila[J]. Lishizhen Medicine and Materia of nutritious noodles with meat flour of giant salaman-
Medica Research, 2009, 20(4): 1025-1026 (in Chinese). der[J]. Cereal & Feed Industry, 2019(8): 23-25 (in
[128]  ERARAE, XUPRIT, 235140, & KRG AN D-FFL0E % K Chinese).
/IN B BE 2 K SR HR B B RE I [, 7H &R o R 24, 2015, [135]  229LHH, 2, SRR, 45, Hh RO ML AL T R DR
28(7): 4-7. 5% 7101, KEHE, 2010(2): 321.
CailJ J, Liu Z K, LiJ H, et al. Effects of giant salaman- Lan H M, Li C, Huang X X, et al. Present situation and
der meat on physiological indexes of D-galactose potentiality of industrialization development of Chinese
induced aging mice models[J]. Western Journal of Tra- giant salamander[J]. Super Science, 2010(2): 321 (in
ditional Chinese Medicine, 2015, 28(7): 4-7 (in Chinese).
Chinese). [136]  J3 g, MO &, ROBVL. REGA R AL &6 97
[129]  EREE, 258, £, KO B2 H 53wl v o 4 B Ik RO 5 UR O E FTEAL]. G225 541, 2013, 32(5): 603-
X 2 B B T SR e /0N R T AT T A (], R 604.
252448, 2011, 26(4): 336-339. Wan J M, Ao M Z, Yu L J. Study on the therapeutic
Wang L F, Li X Y, Wang D Z. Antibacterial effect of effects of different parts of Chinese giant salamander
antimicrobial peptide from skin secretions of Andrias (Andrias davidianus) on scalds and frostbite[J]. Herald
davidianus on the wound of Pseudomonas aeruginosa of Medicine, 2013, 32(5): 603-604 (in Chinese).
infection in mice[J]. West China Journal of Pharma- [137] BB, SRR T KRR b 73 v 4 1D 7Kt fie {2 i A% 11
ceutical Sciences, 2011, 26(4): 336-339 (in Chinese). WA PG [D]. EK: BERERIR, 2020.
[130]  PeiJ J, Jiang L. Antimicrobial peptide from mucus of Tang Y Y. Preliminary study on hydrogels derived
Andrias davidianus: screening and purification by mag- from skin secretion of the Andrias davidianus for
netic cell membrane separation technique[J]. Interna- wound healing[D]. Chongqing: Chongqing Medical
tional Journal of Antimicrobial Agents, 2017, 50(1): 41- University, 2020 (in Chinese).
46. [138] 4R, TEIAM, AR, 46, KR A6 65 T ZHAN].

[131]

FRANGE. KB A E SN LFRFE ] ) PR Y
El2#, 2001, 20(4): 309-310.
Zhang S H. Artificial cultivation of Andrias davidianus

and its application virtue of medicine[J]. Journal of

https://www.china-fishery.cn

W E 7 2, 2012, 41(7): 1-2,5.

XuDY, Lei M Z, Zhou Y, et al. Process of luggage
leather by giant salamander skin[J]. China Leather,
2012, 41(]): 1-2,5 (in Chinese).

R EJK =224 F 7/ sponsored by China Society of Fisheries


http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.1016/j.ijantimicag.2017.02.013
http://dx.doi.org/10.1016/j.ijantimicag.2017.02.013
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.03.004
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.03.004
http://dx.doi.org/10.3870/yydb.2013.05.015
http://dx.doi.org/10.3870/yydb.2013.05.015
http://dx.doi.org/10.3870/yydb.2013.05.015
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.1016/j.ijantimicag.2017.02.013
http://dx.doi.org/10.1016/j.ijantimicag.2017.02.013
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.3969/j.issn.1004-6852.2015.07.002
http://dx.doi.org/10.1016/j.ijantimicag.2017.02.013
http://dx.doi.org/10.1016/j.ijantimicag.2017.02.013
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.03.004
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.03.004
http://dx.doi.org/10.3870/yydb.2013.05.015
http://dx.doi.org/10.3870/yydb.2013.05.015
http://dx.doi.org/10.3870/yydb.2013.05.015
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.03.004
http://dx.doi.org/10.3969/j.issn.1002-6681.2015.03.004
http://dx.doi.org/10.3870/yydb.2013.05.015
http://dx.doi.org/10.3870/yydb.2013.05.015
http://dx.doi.org/10.3870/yydb.2013.05.015
https://www.china-fishery.cn

434 FOTHE, S T E SR BT IR S A T 705

Recent progress in the germplasm resources conservation and utilization of
the Chinese giant salamander (Andrias davidianus)

JIANG Wansheng *,  LAN Xiangying '*,  WANG Jinxiu ’, XIANG Hongmei ',
TIAN He ’, LUO Qinghua "
(1. Hunan Engineering Laboratory for Chinese Giant Salamander’s Resource Protection and Comprehensive Utilization,
Key Laboratory of Hunan Forest Products and Chemical Industry Engineering, Jishou University, Zhangjiajie 427000, China;
2. College of Biology and Environmental Sciences, Jishou University, Jishou 416000, China)

Abstract: The Chinese giant salamander (Andrias davidianus) is the largest extant amphibian species in the world,
with significant scientific, ecological and economi values. According to the Chinese law, wild populations of A.
davidianus are treated as the class Il state protected species, while the second and subsequent generations of cap-
tive-bred A. davidianus can be utilized as aquatic products or resources for the food and pharmaceutical industry.
As one of the endemic and rare animals in China that possess both conservation and utilization values, the process
about germplasm resources of 4. davidianus has raised considerable concern. Although with multiple conservative
status, the current situation of wild 4. davidianus is still unoptimistic. The present practices and effects on the con-
servation of 4. davidianus through in-situ conservation in terms of nature reserves and ex-situ conservation by arti-
ficial enhancement and translocation are yet to be evaluated. In contrast, with the increasing development of artifi-
cial culture and expanding of the husbandry scales, the captive-bred A. davidianus has become one of the new
aquaculture species with good market prospects. However, the disease control is still one of the bottleneck prob-
lems during the process of captive breeding. A. davidianus is one of the high-valued aquaculture species with high
protein and low fat, and additionally, its bioactive substances and efficacies are being revealed gradually. However,
by restrictions of the market, industry, and the input of scientific research, the scale of captive 4. davidianus is still
very limited, thus the scope and depth of its utilization need to be greatly strengthened. Based on the studies from
previous papers and the practices from our team, in this study we reviewed the conservation and utilization of the
germplasm resources of A. davidianus, from the aspects of basic biology, habitat characteristics, genetic diversity,
conservation, captive breeding, disease, nutrition, bioactive substances, industrial utilization, etc. By summarizing
the successful experiences and identifying the problems, this paper aims to provide a valuable reference for study-
ing the genetic germplasm resources, planning the conservation strategies, developing and sustainable utilization,
as well as enhancing the public awareness of this precious species in the future.

Key words: Andrias davidianus; genetic diversity; germplasm resources; artificial culture; disease; industrial util-
ization
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