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The Breeding Ecology of Red Knobby Newts, Tylototriton shanjing
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Abstract ; Although Red Knobby Newts ( Tylototriton shanjing) has been listed as National Grade Il protected
species in China, its breeding ecology information have not been well reported, yet. We conducted a study on
its reproductive characteristics, including sexual morphological difference, breeding habitat use, courtship and
mating behavior, egg laying and hatching, in breeding seasons of 2007 — 2010 at Xinping County in Ailao
Mountain range, Yunnan Province. The morphological measurement of male and female was difference. They
bred mainly in rice paddies and humid ditches. The sex ratio of breeding individuals changed with breeding
period, more males in the earlier and later of breeding season, while more females in the middle breeding
phase. They made courtship mainly in the shady humid ditch although they also completed courtship and mating
in lentic water. Female layed eggs 1 —2 day after mating and gave 126 +18 eggs (n=17) in22.2 +2. 7 hours
(n=15) in average with 1 —3 min interval between each egg from early May through late June. In the early
breeding season, females laid their eggs into water with 4 — 10 cm deep against the terrace of rice paddy,
however, after middle May female laid eggs in grassy seepage areas of the rice paddy ridge. The mean clutch
size was 126 +18(n =17), average hatching period 17.3 +0. 1 d (n =225) with a estimated hatching rate of
59.8% (n=79). The average body length of the hatchling was 12. 7 mm(n =6).
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Fig.1 Sketch map of the study site
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Table 1 Morphological measurements of males and females of the Red Knobby Newts ( Tylototriton shanjing)

22 ek HEPE Male (n=55) MM Female (n =45)
NS IE TN NG =YY= e NG — s
Morphological variables FIME = hrifi e o] FEIE = bk Rl
Mean + SE Range Mean + SE Range
K Body mass (BM) (g) ™ 10. 00 0. 27 5.9~14.7 17.05 £0.77 8.8~33.3
K Total length (TOL) (mm) ** 136.46 £1.72 111.0~152.8 153.09 +2. 13 125.6 ~191.4
JAk K Snout-vent length (SVL) (mm) ** 72.00 +0.76 57.7 ~83.0 84.19 1. 14 70.3 ~105.0
34 Head length (HL) (mm) ™ 17.87 £0.22 12.5~20.3 19.98 +0. 21 17.5~23.5
3L 5% Head width (HW) (mm) ** 14.81 0. 15 12.3 ~16.9 16.42 +0.17 14.2 ~19.3
)4 Snout length (SL) (mm) ** 5.20 £0. 09 3.8~6.6 5.82+0.10 4.5~7.3
% i1 mm
E&Eﬁi %i’%ﬂi Ezmg gmi)n (AGS) ** 33.65 +0.56 25.8 ~46.1 41.65 =0. 82 26.2 ~51.9
Hif K Length of foreleg (FLL) (mm) ** 22.43 +0.25 18.5~25.6 24.01 +0.26 21.6~28.8
J5 JBK Length of hind leg (HLL) (mm) ** 23.58 +0.29 19.2 ~27.8 25.75 +0.35 21.4~29.8
F K Tail length (TL) (mm) ™ 63.87 +1.00 45.2 ~76.7 68.66 1. 17 47.0 ~86.4
FEE Tail width (TW) (mm) ** 5.38 +0.07 4.2~6.0 5.93+0.11 4.6 ~7.9
FE 15 Tail height (TH) (mm) * 7.67 +0. 14 6.2~9.4 8.19 +0. 14 6.6~11.0

* P <0.05, #x P<0.01, %% P<0.001,
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Table 2 The date of first breeding behavior observed and the first raining day in wet season

- T SRIESTET TR S

AE0 . . ) . . . . RIS

Yer First raining day The day of first courtship and mating observed First laying day Relative humidity( % )
ear (H—E[) (H—EI) (H-B) elative humidity ( 7%

2008 0502 05-03 05-05 95

2009 0501 05-02 05-06 95

2010~ 05-23 05-23 05-26 85

* mHRKAFEG TR R #REmJS & H A 800 B A8 SR,
# Severe drought of continuous seasons from autumn, winter to spring in Yunnan, and the monsoon delayed ; # Relative humidity of the
first rainy day at 8:00 am.

R3I AEEHFEOMES TR
Table 3 Microhabitat used by Red Knobby Newts

y s . . , ELR K R & . S
B RE MCER 5 i LR o
Sample sit Samle li Microhabitat Features Sample distance Individuals met Rate met
ample site ample line icrohabital eatures (m) (ind) Cind/(km-d) |
R FIKGE A, L
! Ditch Aqueduct, dry land and hillside 160 o1 34.66
g S (1K ST )
1 2 D+l J Vegetable garden 50 46 83. 64
an
R (Aqueduct through)
3 A MK 130 61 42.66
Rice paddy Ridge of field and paddy field
R i SIS 3
! Ditch Gutter and road 1o 3 42.15
i oK
2 2 Dry land Maize field 80 8 9. 09
74 i 2
3 ' i . EH fii 7k H ' 0 5 23 64
Rice paddy Ridge of field and paddy field
BaES HEKYE 2
1 ’ 45 1 38.38
Ditch Gutter and road ?
- N
i B S
3 2 Dry land Maize field 35 7 18.18
(7 i
3 izl HH S HK 20 36 16,75

Rice paddy Ridge of field and paddy field




<12 - B2 245 Chinese Journal of Zoology 47 &

Xof A FH R A 48 R R 5 Y
FH N 21950 98 WE 1Y % 2 8 (0.072 + 0.018)
H/m?, 3% & 1 im 5 5 b 8F 1oy ) %
(0.017 £0.017) H/m’ (Mann-Whitney U, Z =
-2.217,P =0.027) , ZIIEPEWE R FhESE B 5
Fe HA S ¥ K IR 2 A G E R (I 2,
Spearman,r = —0.651,P=0.012,n =14) 15
7K [T FRJE K ( Spearman , r = 0. 086, P =0. 769,
n=14),

020
I
= *
; 0.10 *
5
(a] 0.
=
& *
000 40— ——
0 5 10 15

SEEIIKEE Mean water depth (cm)

E2 FBHEHKRSAEREZENXR
Fig.2 Relationship of mean water depth in rice
paddy and density of Red Knobby Newts
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Fig.3 Sex ratio( 4/2 ) changing with breeding
season for the Red Knobby Newts ( since May 1)
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