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()
, 5 , (1)
) )
1
5 ( Dinodon rufozonatum) ( Elaphe carinata)
( Elaphe taeniura) ( Ptyas korros) ( Zaocys dhumnades) 1993
1997 6 ( ) , 1998
(800mm x 800mm x 800mm)
24 33
3 (snout-vent length, SVL) (tail
length, TL) , , , j
(relative clutch mass, RCM)
RCM, / (Shine, 1992) , RCM, / ( +
) (Vitt and Price, 1982; Sdgd and Ftch, 1984) SVL
LOGe (Van Damme et al. , 1992)
Satigtica , Kolmogorov- Smironov. - max
, Loge
(ANOVA) 5 )
o =0.05 +
2
1 5 5 )
6 7 2
SVL 69.0 108.0
110.0 66.0 86.5cm ( 2), SVL ,
1 5
Table 1 The commence and ending of egg-laying in five species
of oviparous colubrid shakes from Zhoushan idands, Zhgiang
Species Sanple sze Commence of egg-laying Ending of egg-laying
D. rufozonatum 35 29/ 06 19/ 07
E. carinata 32 08/ 07 04/ 08
E. taeniura 21 09/ 06 24/ 07
P. korros 36 22/ 06 15/ 07
Z. dhumnades 25 24/ 06 18/ 07

/ (The datesin the table are expressed as date/ month)
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2 5

Table 2 Female size and reproductive characteristics in the five gecies of oviparous colubrid shakes

D. rufozonatum E. carinata E. taeniura P. korros Z. dhumnades
(cm) 83.0+1.4(35) 128.4+1.8(32) 134.3+2.6(20) 84.3+1.6(36) 103.6+2.4(25)
(Snout-vent length) 69.0 101.0 108.0 147.0 110.0 155.0 66.0 100.0 86.5 138.0
(mm) 16.2+0.6(35) 26.9+0.7(32) 27.7+1.3(20) 35.1+1.7(36) 37.9+1.0(25)
(Tail length) 9.0 21.6 18.2 34.5 13.0 34.3 6.5 47.0 27.2 47.0
(9 160.2+9.3(35) 605.2+32.7(29) 466.7+40.9(20) 181.7+8.9(36) 261.6+19.5(25)
(Postpartum mass) 84.9 306.2 211.3 980.0 233.4 950.0 81.8 280.9 148.6 578.1
10.3+0.6(35) 9.7+0.5(32) 9.0+0.6(20) 9.5+0.4(36) 10. 6 £0.5(25)
(Autch sze) 5 20 5 17 5 14 5 14 7 17
(9 62.1+4.7(28) 347.2+26.1(23) 233.4+17.7(20) 85.2+5.1(33) 130.3+10.4(20)
(Autch mass) 27.1 128.4 132.2 567.9 109.8 395.1 26.2 153.7 71.0 250.8
(9 5.8+0.2(28) 32.7+1.1(23) 25.8+1.0(20) 8.8+0.3(33) 12.0£0. 4(20)
(Egg mass) 3.9 7.5 25.8 43.7 18.3 34.5 5.2 11.3 8.9 14.8
(cm) 3.39+0.07(23) 5.84+0.11(23) 5.43+0.15(20) 3.81%0.05(25) 4.37+0.10(15)
(Egg length) 2.79 4.05 4.96 6.87 4.57 7.15 3.35 4.35 3.59 4.97
(cm) 1.65+£0.02(23) 3.03+0.05(23) 2.71+£0.69(20) 1.86+0.03(25) 2.07+0.04(15)
(Egg width) 1.46 1.86 2.66 3.46 2.08 3.14 1.71 2.05 1.79 2.32

(Relative dutch mass)

0.39+0.01(28)
0.27 0.53

0.28 +£0.01(28)
0.21 0.35

RCM;

RCM,

0.56 + 0. 03(23)
0.25 0.76
0.35+0.01(23)
0.20 0.43

0.52 +0.03(20)
0.28 0.72
0.34 +0.01(20)
0.22 0.42

0.48+0.02(33)
0.31 0.78

0.32+0.01(33)
0.24 0.44

0.51+0.04(20)
0.25 1.06

0.33+0.02(20)
0.20 0.52

+

ple szes are indicated in parentheses)

(1) 5

P<0.002; 1; (2
F1.18=0.10)
0.12) ,

SVL (
( P> 0. 426)
SVL

SVL (
3.28, df =21;

:r=0.60,t=3.06, df =18;

(r=-0.04,t=0.15, df =18)

( P>

(Data are expressed as mean = SE and range. Sanr

SVL

(r2 =0. 09, F1’21 =2. 18)

(r*=0.18, Fy2=5.77)
P<0.029;

2);

(r*=0.13, F115=2.62)

SVL

(
(r?=0.05,
( P>

(r*=0.22, F13 =8.97)

(3 5

(1) 5

r=0.83,t=7657, df =26;

:r=0.81,t=5.60, df =18;
P<0.04); (2

0.387) ;(3)

0.42,t=2.51,df =31,P=0.018)
(r=0.27,t=1.41, df =26, P=0. 169)
( cr=-0.04,t=0.22, df =26;
:r=0.10,t=0.40, df =18;

SVL
SVL
5

SVL

r=0.59,t=

:r=0.68,t=5.04, df =31;
(r=0.19,t=0.88, df =21)
(r=0.11,t=0.45, df =18

SvVL
(r=

:r=0.09,t=0.40, df =21;

:r=-0.10,t=0.57, df =31;

r=
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" - ® a:CS=-16.13+0.020SVL,~*=0.48 0.28,t =1.20, df =18;
O b:CS=-18.23+0. 034SVL,s2=0.
A .COm 6. 4940, 0158VL im0 ge] P> 0. 246)
20 L o & d:CS=-4,33+0.0145VL,r*=0, 45
2 m e:CS=-13,80+0.017SVL,*=0. 65
_=: 16 |
E (1) 5
o 12 |
§ s L ( Dor =
#® 0.16,t=0.71, df =21;
4+ r=0.21,t=0.96,
0 | | [ [ [ df = 21; r=
600 800 1000 1200 1400 1600 0.46,t=2.10, df =17;
:r=0.32,t=1.59,
df = 23; r =
600 ® a.CM=-758.98+40. 84SV ,r#==0. 40
O b.CM=-142.50+0. 25SVL,7#=0. 73 . 0.17,t=0.61, df =13;
"o A . CM=-116.93+0 248"L,»*=0. 56 N
3 500 | GiCMI 1 aeto Z:S\’L,r’:g. no. S a P>0.05); (2
o m o:OM=-422.834(. 49SVL,r*=0.52 ® o
é 400
o (r=-070,t=
g 300
5’ 3.98, df =17, P<0.01) ,
~ 200 4
B
=100
&
( r=-0.39,t=
0
1.90, df =21; r=
1 ] 1 1 |
-0.39,t=1.87, df =21;
600 800 1000 1200 1400 1600
| by (mm) cr=-0.28,t=
< (Snout-vent t mm
K (Snout-vent leng 1.37, df = 23; =
-0.3,t=1.34, df =13:
1 5 P>0.07); (3)
_ _ _ _ (r=0.69,t=4.28, df
Flgé.vlL .Rd:tlrshlpsc.f ci:tch.sze andotl:l u;c.r:j ma&sk toffemale = 21) (r=0.73, t
t
in the five species .owparousc”u rid snakes from —4.72. df =21)
Zhoushan idands, Zhgiang
(The regresdon equation isindicated in the figure) (r=0.55,t=306, df =
a: E.carinata b: D. rufozonatum 23 (r=0.79, t
c: P. korres d: Z. dhumnades e: E. taeniura =4.48, df =13)
( P < 0.006) , (r=
0.46,t=2.10, df =17, P=0.051)
SVL 5
VL ( : r=0.87,t=9.98, df =33; :r=0.68,t =

4.78, df =27, :r=0.82,t=5.87, df =18; :r=0.68,t=5.53, df =34;
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12 Em=1. 995+0. 0081SVL ,r=0. 22 r=0.67,t=4.21, of =23;
" ° P <0. 0003) \
2 ur o ! " : (r=021,t=
2 111, df =27) (r=
@ 10
i 0.30,t =1.31, df =18)
ST (r=0.251=148, df =34)
i (r=004,t=0.20,
& 8 df =23)
( P>0.150) ,
7}
.
| [ | | (r=0.44,t=2.75, df
6 _
650 750 850 950 w0 - 38 P<0.0D
5
@4 (Snout-vant length) (rm)
Fiy.2 Therelation of egg masstofemale SVL in P. Korros
(The regresson equation isindicated in the figure) ( 3)
0 20 40 60 80 100 120
DR .
PK | .
ZDh .
ET .
EC .
0 20 40 80 80 100 120

DR:

Bk ECBE B (FEuclidean distances)

3 5
Fig.3 A cluster analysis on reproductive characterigticsfor
five species of colubrid snakes from Zhoushan idands, Zhgiang
D. rufozonatum EC: E. carinata ET: E. taeniura

PK: P. korres ZD: Z. dhumnades
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3
(1) 5 ; (2
Stewart (1979)
(Ford and Seigel , 1989) ,

, ( Elaphe ruf odorsata) (Ji et al., 1997) ,
( Thamnophis butleri) (Ford and Killebrew ,

1983)
) (Smith and

Fretwedl , 1974 ; Brockdman, 1975; Ford and Seigel , 1989)
, (fecundity sdlection,
) (survival section, )
(Snervo, 1994) , :

(optimizing sdection) ,

(trade-off) 5

5 (svL) :

(Smith and Fretwdll , 1974 : Iveron and Ewert , 1991)
1 5
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(Abstract)

REL ATIONSHIPS AMONG BODY SIZE, CL UTCH SIZE,
AND EGG SIZE IN FIVE SPECIES OF OVIPAROUS COL UBRID SNAKES
FROM ZHOUSHAN IS ANDS, ZHEJIANG, CHINA®

JI Xiang SUN PFing Yue XU Xue Feng DU We- Gwo
( Department of Biology, Hangzhou Normal College, Hangzhou 310036, China)

We studied relationships among body dze, clutch s9ze, and egg Sze and female repro-
ductive characterigtics in five gecies of oviparous colubrid snakes from Zhoushan idands,
Zhgiiang, China. All adult femae of the five gpecies laid a sngle clutch per breeding sear
on. The peak period of ovipostion occurred in late June and July. In al five gecies,
clutch sze was postively correlated with female sze (SVL) , reative dutch mass was inde
pendent of femae dze, egg mass was independent of clutch sze, and egg length was inde-
pendent of egg width. Egg massof Dinodon rufozonatum, Elaphe carinata, E. taeniu-
ra, and Zaocys dhumnades was independent of female Sze, whereas egg massof Ptyas kor-
ros was podtively correlated with female sze. In E. taeniura, egg length was negatively
correlated with clutch sze, and egg width wasindependent of clutch sze. However , inthe
remai ning four gpecies, egg length wasindependent of clutch Sze, and egg width was pos-
tively corrdated with clutch sze. Clutch sze was postively correlated with the postpartum
female condition in D. rufozonatum, but not in the remaining four gecies. D. rufozona-
tum, E. carinata, E. taeniura, and Z. dhumnades increased reproductive output mainly
throughincreasng clutch sze, whereas P. korros through increasng both clutch sze and
egg sze. Asfor thefemae reproductive characterigtics, D. rufozonatum was smilar to P.
korros, E. carinata was 9milar to E. taeniura, and Z. dhumnades sesemed to be the me
dian type between the former and the latter two ecies.

Key word  Colubridae, Reproduction, Clutch sze, Clutch mass, Reative clutch mass,
Egg sze
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