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Reproductive Ecology of Tylototriton kweichowensisin Guizhou
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Abstract: Tylototriton kweichowensis is an endemic species in China and was listed in Grade Il of National
protected wildlife. It has important guiding significance for environmental changes. From September 2018 to
October 2019, using field observations were made on the habitats, morphological characteristics, and
reproductive behavior of T. kweichowensis in the demonstration area for comprehensive management of rocky
desertification in Salaxi, Bijie City, Guizhou Province. The results show that, T. kweichowensis lives in
mountain ponds, springs, reservoirs, and temporary puddles. As shown in Table 1, the total length, tail length
and weight of females are higher than that of males. T. kweichowensis went out after a thunderstorm on April

18. The species began to breed on April 29, and finished their breeding at the latest on August the reproductive
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peak was May-June. As shown in Fig. 3 and Fig. 4, the operational sex ratio of T. kweichowensis in breeding

period is bias to male, but it is more female in spawn periods temprorally; female and male amplectant time

ranges from a few minutes to 40 minutes. After the end of the female and male amplectant, they start to

spermatophore transportation. Egg-laying behavior is carried out in 1 - 2 d after, and the eggs are produced on

the bottom of the breeding ground, grass or stone. The hatching rate of eggs is 55%, the average hatching time

is 8 d, and the larvae can complete metamorphosis at 130 d. These studies have shown that, the reproduction

and development of T. kweichowensis are greatly affected by changes in rainfall, water volume, temperature,

and the breeding habitat are relatively fixed and more susceptible to human activities. Therefore, we should

pay attention to the habitats protection of T. kweichowensis in the process of rocky desertification control and

ecological restoration. If necessary, we should build a stable breeding habitats manually to ensure its

ecological reproduction.

Key words: Tylotoriton kweichowensis; Habitat; Reproductive ecology; Protection
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Table 1 Comparison of morphological characteristics and relative values of
male and female of Tylototriton kweichowensis
F AR S AR X {E Comparison of morphological characteristics and relative values Wi Female (n=35) M Male (n=59)
3k Head length, HL (cm) 2.02+0.07 2.02 +0.06
kA& Snout-vent length, SVL (cm) 8.35+1.70 9.45+0.37
4= K Total length, TOL (cm)” 17.63 £ 0.28 16.24 +0.14
J2 4 Tail length, TL (cm)” 7.64+0.21 7.33£0.10
JZ % Tail height, TH (cm) 1.43+0.14 1.52+0.05
WA FEFLE Cloaca length, CL (cm) 0.23 +0.03 1.13£0.05
PR Weight, W ()" 28.04 + 1.37 20.06 + 0.46
Stk K/4 K Snout-vent length/Total length, SVL/TOL 0.55 0.55
3kHK/4:K Head length/Total length, HL/TOL 0.11 0.12
J& /4K Tail length/Total length, TL/TOL 0.44 0.44

ERE PG PR EL S, * P<0.05, ** P<0.01. Compare female and male, * P < 0.05, ** P< 0.01.
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Fig. 2 The operational sex ratio changes of

Tylototriton kweichowensis during the breeding period
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Table 2 Metamorphic developmental characteristics of larvae of Tylototriton kweichowensis at different ages

Hity AZHOENKE AWELE e B o G KR
Age 1] Developmental s Develop;lqental Total length Breeding pool
of  time from days of Developmen characteristics (cm) water temp

days fertilized eggs (d)  tal time (d) C)
0 8 8 SKEHEIEY], MERFBEIMEA IR, IRE FHMMEE 166017  162+17

— PR, 3 X LR RS

The head is yellow and transparent, the body surface is yellow brown
with gray brown spots, there is a balance branch on both sides of the
lower back of the eye, and there are 3 pairs of yellow brown feathery
external gills

6 14 6 BIBCF LRI E, BER MW O KGR, KMk 233+023  17.7+£3.7
AMEBUEES IR IR, BRI O, BEREY
Forelimb buds develop earlier than hind limb buds, with a yellow-brown
color with gray-brown spots. The head and external gills are lighter in
color than the body parts and are pale yellow in color

10 18 4 BORCEE 2y R T R, SR kimt, SERRERAR N, H 264+020 194+3.0
JEMBE A, IR RO R, W 4 $5iE ]
The bud of the forelimb bifurcates earlier than that of the hind limb. The
whole body is grayish brown with spots on the body and tail, and the
spots on the tail are obvious. The lines of head and body are obvious, the
buds of front and rear limbs and 4 fingers are transparent

20 28 10 JEBCFEE X, —RETRCE 4 iR E 4G, BECEFXE 2, 3 3.10+£030  20.5+34
B, A5 10 HEAIE, 448K 5 BEEY
The buds of the hind limbs gradually bifurcate. Generally, the buds of
the hind limbs bifurcate to 2 or 3 toes after the 4 fingers of the forelimb
buds are fully developed. The color of the body is the same as that of 10
days old, and 4 fingers and 5 toes are equally transparent

50 58 30 BB AR 5 By BB R Bl OB EsmEe, K 43+026  20.5+2.00
IR BE R, SRR, A4
The 5-digit branching of the forelimb bud and the hind limb bud is
gradually completed, the body color is gradually brown, the limb bud
appears gray brown spots, the gill filament is dark yellow brown, and the tail
spots are dense

115 115 65 448 5 BHAL TR B RS, SARBASEMN 50 HRZERHAKR, 1 580+£025 21.0+28
KO RE YR, HAMEBZEHTRL
4 fingers and 5 toes are fully developed. There was no significant
difference between the whole body color and the age of 50 days, but the
stripe color developed obviously, and the external gills degenerated
gradually

130 138 15 AMIBIE R, PERIRY, WRKGREZRHHE, BEROSEEG 7.00+£011  164+24
AR ST, R A A
The external gills disappeared, the wart grains were prominent, the
striations of the back ridges were gradually obvious, which were brown
and brown black, and the tail was orange yellow

BN N IE NSRS B R PR BB I 2 (Douglas 1979, Beneski et al. 1986), B2
TR S A M ATEN R RITEEs) FMAMEEZ RIS B BAAEAR, XMz
(Hurlbert 1969, 5KBEZR4E 2014) , (HAFEY)  mFESEFRIKE R GRIRE 2014). #EE
FREIERENMAIT NIT B I B B 2R MREE A A R S5 R ) 11 PR o 1 B0
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XEERG, HEWRAR AR B R 2 ~ 3 A,
MEWSAE B 2 ~ 4 d Ja BT (EFASE 2019).
TS M PERMEREVE EE N 0.43 ~ 0.77, ME. HEWR
TEIE BT (8] FIEAR—3, #RAIEREWN 1~2h 5
Bl NG, (HIEHIRIARE, Xt g
S TR ik 3 B S, MEMEINNEE R PEER, £
= YR B 45 R e T

3.2 EHEED

3 AT b 26 P G B T 3 % B 1 B T
M)y WRBE, NI4T 20 AT 7R AN [ H DX (1 e
EIAERIRYE S AN S hEI ) EAFAE 25 (Beebee
1995, Dervo et al. 2016) . AHT 78 2 5 M e
4 718 HAETE WA B IKE R RS R 454
IRFFUESN TGS, SRS (2013) Mg
SMPENE 4 H 6 H 45 AR A S & 3 B A B [A]
bR, 5 SCE B (Yaotriton wenxianend's)
3 HEHE (GERESE 2008) . KEUTEHRS —
WK N 4 A 25 H GEFS%E 2019 FH
JrANE. B b, 1 OOWE B B PE s K
Bfuxtmtay 4 H29 H, wELT 8 H 8 H,
X5 H NS (1997) 755K IR E W L2 3 57
N WP 0 VK S T V) RN A B B TR AR R o B
PRSI 5 ~ 6 H, X5RBHRIIIE
PEWE (T, verrucosus) (ZIRZE 2012). Kk
WH CGEFAEE 2019) ML T BEURE o A 4HE
PEWE (Y. asperrimus) (FREEE 2006). 7 PE
W (Y. hainanensis) (FEFi&E 2013) [K)ZH
MAE3~5H.

WS RN, o MHPEHE KARHXT 5 P AE 1R
KEE FREAESE M, X5 Ziegler %
(2008) @I BN TR DI S 14098
PEME () KA ZZ T A SO AR AL ol I 57 JR I A
WRWERZN P B BRI, RIS I I 1) B R AE
T TS FARI T K47, AORRE RN
IKAT (T4, SR 0h 5N T MG S 34 45 v
BEUKS (A—1L 2018). 7= BRIE SN2 IR

SV EATAE B SR, T ORI AL AN Sl A AR
BRE TECUACHEAM, FI W ZE S R
KM SE R $XF . HERG . ks RI=gp s
BIETES. BAERTIIERERE N 7 A 16
HA 8 H 8 HFAME R, 84 WL 2 51 Pl
X IE L . B R A2 BT R BN AL, AR
I BT AE T (19 SR AR RURS: AR S5 AR B PR B A X
SO YA SRR R E ),
WREHATITAE R S, FEA— B LA W .

PR U P 0 A R R 50 47 S T 3 ) ) 5
Ko SOMPENR G S BN 13 ~
24.5 °C, WK FEE TR R, iR
EET 27 CEBUET 13 CHZ5nHIRD K
PSSR, 1X5EIRTER KT 14 C
ARSI, (ATRREESE 2010).
3.3 KHETHA

DN PEMEE R By A i E e R AR
GRS B AW T TR AEHEXT (Cogalniceanu
1994), KAH. HIXHEFEEAKIEF e/, X
FEEPEE (T, verrucosus). KURFEMEAHLL (2
P4 2006, Gong et al. 2018), i 3 E BEUR
(2 R7ESF 2008). FHEFPYE (Echinotriton
chinhaiensis) (Sparreboom et al. 2001). FX#E
(Triturus vulgaris) (Houston et al. 1977) [FJ3K
BAZ LI TR 2 (VR S A Fil b, B IEH %
TR MW AR N 2R, HENEHERS f5 R
FYKE, HEWRFTHERE BN 4 ~ 9 ML, BENRYNKE
o182 #, AR PR AR “C7E“S”
R, X5R YR (Cynopsorientalis) F
a2 “S” ML (HIEMEEE 1993), (H
EHMNINE (1997) 755 N BT 52 5 Jess g
WH RS B A MR NI, R A R A28
BER, EMERMEET BB LLE
IRt — D TN . T MENR S WA IR R
52 5 HEE T T A S R AR A ((Verrell
2003), PRIBLTERAS . $EXF . HERE FIGE ik fE
HILT —HE 2 IS, Hax et f2 A
HERE T HORE B2 RIS i, r 7 ) e 2 Sk
B, MEWREFE PR AME, X —BLRAEL
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SRR SRAB S L FE P B R A (RS
2012),

Y A1 B M W W %) 7= B BN 7E 4R IS 1
1 ~2d T, T WA T HEREGNRS S 3 ~4h
BIAT CREPHNARE 1997). 7= Bl 4 5 i me BEUE
HHEAEEE (Pachytriton brevipes). TCHEAEER (P.
labiatus). £ 5TIYR (C. chenggongensis) 254
Bl (BR3E5E 20060, BN T EHEKIR, FLEL
ik b. HEE (1994) EHH %R, £ANNT
PLoREIEOL T, S22 7 B ) o 120 )
PLTAi 0] S e Al IS

EENE RISV SRR TS KB 5200 R I
KRR 1986, RMREE 2013). — 7,
TR R AR KB BT, B A0 53 M PR
YIRS KB FT AR E A 130 d, 1] % 7R R
T 105 d (HMNMZE 1997), XAl RS = Wi
T T EYR R HREEHA K 7 —J7H,
B 2 S SRR B iEm TR B, W
BRI, MWL KREIRT 9.7 CHY,
BUNPEWR TR SE AL, RSB S LhR T
TE4E S ~ 8 ARSI LA . BRI R ST
ST KRR, KRBT 10 CELA
I, S X B (1) S AN AR AT H RS AR
A5 B B (R AL RO SR A S R A -
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