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GONG DaJie

Abstract: The breeding behaviors of Wenxian Knobby Newt ( Tyl ototriton werxianensis) were observed in Qingchuan of
Sichuan Province and Wenxian of Gansu Province, during April to September 2006 and April to September 20071 The
breeding features were primarily studied including sexual differences during the breeding season, breeding migration,
mating and spawning, and development of embrycs. It shows that the breeding period laged from early April to early
September and the sex ratio kept changing during the period. Breeding behaviors began with the migration and males
kept active during the whole course. Courtship, mating and spawning all happened overland around the pools.
Females spawned mainly during early May to late July. A female laid 421 8 eggs on average ( n= 6) and hatching
period averaged 2618 d ( n= 119)with mean hatchabilty of 4613% (n= 6). With air temperature rising, relative
humidity and rainfall increasing, laid eggs and mean hatching rate increased, while mean hatching period shartened.
Key words: Tylctariton wenxianensis; Reproduction; Spawning; Hatching; Juvenile development
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Table I Morphological measurements of adult Wenxian Knobby Newt (Qingchuan, Sichuan)
& Measurements( mm) F ¥ A= 0110
3 1la a F test

42K Total length 1111672 3144 1391427 51 14 AN 2 Insignificant
kA K snouvent length 700482 1172 8015372 215 AN Wsignificant
3K Head length 181892 0169 191112 0117 W 5. % Extremely significant
3k %% Head width 1416627 0149 151852 01 28 B3 Significant
) Snout length 6042 0117 61227 01 14 AN 2 Insignificant
PETK Trunk length 581382 3102 611307 31 16 A3 Insignificant
MR [8] ¥ Interorbital space 719? 0105 81507 0117 A3 Insignificant
R4% Eye diameter 4227 0121 41362 01 9 A3 Insignificant
JE K Tail length 561332 2156 581727 31% AN 2 Insignificant
& Tail height 8567 1123 91562 01 64 2 Significant
FEHE B8 Tail width 501? 0105 51147 0104 A3 Insignificant
HU K Fore leg length 221532 1119 241007 1126 A3 Insignificant
J& [ Hind leg length 211332 1162 231417 1181 AN 2 Insignificant
% ¥ Space between ailla and groin 420417 1138 441252 1151 A3 Insignificant
M5 i K Cloacae length 71857 1122 81637 1147 AN IE 2 Insignificant

MFLIEH Rt MEME AR K T e, B s
SR KL IR T 1. R S8R H, 17
SR AN, HATB A G R > ok . BE
Wi Lol PR R B G R o, AR I
SKAFIRGL 2T, I BET IR, Jogeie, H R E
SR TARER

313 SCH-Pens EE Y L B
PRHEVE o 7690 v PR TR S R P, OME AN 44 25 i
fT o EE AL 1.2

4 BIHATH

411 SCEPelE T 3 H R i B
SR ) T v AT B R R 38 0, T 4R NER A

LR ITAE . R br i BRERR 7 3%, X e R
I APERE S AT o LS AT, 38 R M S
N B K I R i By X, A E
N, AEUE PR B 5 BT H, T X O A
B ZET AR Y

412 7E 2007 4F 5~ 7 F M 8¢
ORI, TR 210 e T K L) LA HE T,
I H— Mk B BRI A, A AR 2~ 4
o SRABY I B = 5y, ELHEWE [A] 45 35 L% .
KA SR B Y8 AE B /K Y JE L 1 i b 2R AT
O3 LR LAY Be: el A B EYE R, 5 A
K/ DI, B O0TEA o k5 ME W g T
B0 HEWEAR 1) F, LAWY S 4 ful i g v



4 EPNTE A IR EA #51#
50 - [0 22k 74 Befenggou B Z=FHI Liziba
~ 45

e L3
Percentage of female (%
)
W

1 2006
Fig. 1

B (2006 m2007
30 -
25 L

20

4 L g
Percentage of female (%)

04-20

04-05
04-10
04-14
04-30
05-10
05-20
035-30

H 1 Date ()

2 20062007

Sex ratio in breeding season of 2006 ( Bifenggou and Liziba, Wenxian, China)

| I i
S 88&328322§
~ =~
EES888s888
H- A Month-date )

Fig. 2 Sexratio in breeding season of 2006 and 2007 ( Daba, Qingchuan, China)
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Table 2 The habitat at spawning sites
R o W Afor 312 y Y . PR
e R g iji Ko SRS |t S 7 7
. itude . umi ope ope pe en . .
Location (m) Coordinates (%) location shape aspect (b) Vegetat ion Sites
#1 3Db3@4EN s HEAR VHA K Il
1 160 40~ 60 X = b 31~ 40 ’ "
Qingchuan 10687 1GIE R ! WA HRLAHE
. N - . i KL
¥ k
WI%‘L %0 13(1381032;1 50~ 65 flﬂ? 5ok % 21~ 30 5@2%1{3[ {t 1 i
enxian = £, SRR D AR
3
Table 3 The pools at spawning sites
Hh s =k K A (n?) HIRAL (an) Kl (e ) o B
Location Seasonal or not Water source Area Imermost depth Temperature Transparency
)1 “ ‘
. & 7K 27 25 12~ 14 619 T
Qingduan
E ) .
) 5 ALGIA 25 20 40 14~ 17 612 B
Wenxian
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o, 57 BN I, ARS8 4 [, 5 2L I (] 29 4
~5 so WEWE A E G0k B AR5 s 3 A it 1/ S0
T Al SHARAL T ORRE RIS, —BRELL T, 7 O
KRZAER BN 58K, (BAE 7 BN 2% K
AN AL 20 Ky B, 3% T g b R 7
TR SR T 0T et e B 7 o i
WSS ACLSF B 37 AT, DR A 7 57 B 3T Bl
KT LR 0 E WS 1 1 i 2 (R DR, B
A T 3 A 30 55 e i 0T A A O, O HL

CIRVWAESIEEL VAR sy IR g =g [ EE e 8
41313 GE R HIEAL W H (R BEAT BRTE, R [
A — 250 W), eI W)k stk B gk
UM, B AR IBEAE(STT 2 113)d (n= 50)
JaTHR o BN EH P2 R IR R AN 2 1 5N s B
B #1745 5N B 01203 (01098~ 01233) g( n
= 52), UIFE M(4122 118)mm (n= 52). P[5}
WIRERER o, MR FL T, O e B A,
TR0 G 1 AL B2 ) b B R AL
W 4.

4
Table 4 Relation of hatching to temperature and humidity

it P I VUL OMREBE UORR OB PREMLN BWR% meE

ETRe Hatching date Temperature  Humidity = Eggs laid Hatched eggs  Mean hatching  Rainy days ~ Hatching rate

No. (22 H) (e) (%) (M) (H0) period (d) (d) (%)
1 20020210~ 0603 1613 30107 112 33 9 3111 12 2713
2 20000221~ 0818 1812 4110? 119 46 20 2514 17 435
3 20020426~ 0220 1916 210? 017 20 6 2614 9 3000
4 20020204~ 0801 1918 32107 110 4 15 2910 14 341
5 20020224~ 0805 2011 401 0? 016 2 30 2612 20 57
6 20020002~ 0824 2219 461 0? 213 62 39 2217 26 6219
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Fig. 3 The courtship model of Echindriton chinhaiensis
a. HEWE A DL MEWEIS (KM A AT 2005 b, MEWECEE SR AR IR DL AT O . W W S 1 SO B I8 77 170
d. HESEAT OB PR K, MEYEER B o

a. Caressing touch of male towards female; b. Female s response of accept ion to male s courtship behavior;

c. Female turning around tothe cloacae of male; d. Male falling back n a curve, folloved by famale.
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Table 5 The comparison of spawning behavior of Tylototriton wenxianensi with sibling species
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Species Location i 2phore recepting between eges a ime  (HPAF) iod srawn period  Literature
ENCrae o enerated  and = L P (d)  cited
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LR R
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L YR, B 4218 2516 . 2618
Tylototriton o000 4y HEPE G 1 42 160 1 (=6 (=6 T (a6 A3
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g e
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e AR, G
zﬂ?mﬁ FRAEK G Y HEVESE At A 4143 1~ 15 12 014 2 2140 [7,13]
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Echinotriton Pt fEde 1ol HErEsE A At 120 1 ’ 1~ 2 w 20~ 29 [14, 15]
; 44~ 182
chinhaiensi  J& M-I, ¥
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[91 EIER, BRacke, $EE. St s o > v im0 4%,
PU)NEhH, 1995, 14(3): 126~ 128,
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