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( x x =900 mm x 650 VA dl P> 0.05; 1)
mm x 500 mm) SVL ,
(larvae of Tenebrio moalitor) HL (F 1235 =246. 39, P<0. 0001) HW ( F; 1235 =

: (
, 1998)
(SvL ,snout-vent length)
: (HL) :
(HW) SVL 55 mm
) SVL
( ,1966 ;Ji ,1998)
SVL 8
, ; SVL 30 45
mm ( 30 45 ) SVL
45 55 mm ( 45 55 )
10% ,
1 5%
(food niche) Smpon
(B) (MacArthur, 1972) :
B =1 z pi2
pi [
Levins
(O Oy) (Panka, 1972, 1973) :

Ojk = Oy = Z pij Pid ( z pij2 z pi’) V2
Pij Pix j k
i

, Kol mogorov-
Smirnov  Bartlett
(Statistica )
(ANCOVA) (ANOVA)
SVL ANCOVA
a =0.05
2
2.1
SVL (ANO-

127.16,P<0.0001) SVL
( 1) ANCOVA
(HL , F1 500 =58.56, P

<0.0001;HW , Fy 520 =14.39,P<0.0002) 30 45

(HL , Fy 125 =5.56, P =0.020; HW, Fy 105 =
5.45,P=0.021) 45 55 (HL , F1 100 =37.00,
P <0.0001;HW, F; 190 = 9. 40, P =0.002)
(HL , Fy3gs = 902.10, P < 0.0001; HW, Fy 3g8 =
803. 87, P<0.0001)

(1 30 45 45 55
HL HL 1.01
1.03 1.06 1.13 30 45 45
55 HW HW
1.01 1.04 1.05 1.14 1 SVL
45 mm
18 r

Head length/mm
=
T

Head width/mm

10 20 30 40 50 60 70 80 20
Snout-vent length/mm
1 (A) (B) SvVL
Fig.1 The regressonsof head length (A) and head width
(B) on SVL in grasslizards, T. septentrionalis
. (femde hatchlings) ; o (mde hatch-
lings) ; «30 45 (30 35femdejuveniles) ; 030 45
(30 45 mdejuveniles) ; 445 55 (45 55femde
juveniles) ; 45 55 (45 55 mde juveniles) ;
(femde adults) ; (mde adults)
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ANOVA ( F7286 = ) SvVL
295. 95, P < 0. 0001) (F71236=125.33,P< , (2
0. 0001) Tukey' s
30 45 (HL : )
HW) , ; 45 55 , )
, , SVL
; ( 1
1
Tablel Measurements of body and head sizesfor adult and juvenile grasslizards, T. septentrionalis
(head length) / mm (head width) / mm
/ mm
(n) (snout-vent length)
(observed va ue) (adjusted vaue) (observed vaue) (adjusted va ue)
(juvenile)
273 24.5+0.1 6.62+0.02 10.15°+£0. 01 4.22+0.01 6.019+0.01
(femde hatchling) 18.6 28.7 5.53 7.49 9.61 10.67 3.64 4.78 5.47 6.48
259 24.3+0.1 6.70+0.02 10.27°+0.01 4.24+0.01 6. 06 +0. 01
(mae hatchling) 20.3 28.3 5.78 7.85 9.64 10.90 3.76 4.74 5.63 6.53
30 45 62 40.3+0.4 9.14+0.08 9.88%+0.05 5.65+0.05 6.01%+0. 05
(30 45femde) 30.6 44.7 7.44 10.82 9.09 11.14 4.88 6.58 5.12 6.77
30 45 66 40.8%0.4 9.40+0.09 10. 06% £ 0. 06 5.86 +0. 07 6.18° £0. 06
(30 45 mde) 30.2 44.8 7.78 10.70 8.95 11.18 4.82 6.84 5.09 7.00
45 55 80 49.8+0.3 10.84 £ 0. 09 9.79°+0.06 6.60+0.07 5.999+0. 06
(45 55femde) 45.0 55.0 9.02 13.17 8.68 11.14 5.00 7.96 4.77 6.98
45 55 113 50.4%0.3 11.46 + 0. 08 10. 28" +0. 05 6.95+0.07 6. 26"+ 0. 06
(45 55 mde) 45.2 54.9 9.02 12.90 8.36 11.83 4.90 8.70 4.51 8.19
(adult)
(female) 224 64.0+0.2 13.42+0.04 9.98%+0.03 7.50+0.02 5.63°+0.02
55.1 77.1 11.74 15.93 8.94 11.22 6.26 8.94 4.74 6.49
(mde) 167 64.6+0.2 15.13+0.07 11.59%+0.05 8.58+0.04 6.65%+0.03
55.6 70.7 11.06 17.00 8.95 13.76 6.50 9.66 5.40 7.55
+ , ,SVL 45 mm
(Tukey' s ,a =0. 05) [ data are expressed as mean + SE. Sample sze and range are indicated in the Table. The SVL is st at 45

mm when cdculating adjusted means. Adjusted means with different superscripts differ sgnificantly (Tukey’ stest @ = 0.05) . ]

2.2 (9:30.2%), ¢ :10.6 %) (2:11.9%,
449 ( s :28.9 %)
96 155 152 (9:29.6%), ¢ :36.4%)
133) (2:25.9%) (¢:18.2%)
( )
(9:37.6%, 9 :37.7%) (9:12.4%,
s :12.6 %) (9:10.1%, ¢ :15.6 %)
(¢9:
(9:14.3%, 9:20.3%) (92:14.3%) , 63.5%,¢:27.7%) (¢:13.9%)
(¢:19.0%) ,
(¢:18.1%) (9:15.8%) (
(¢:14.0%) 2) (
(9:24.6%, ¢:23.3%) , 2, ,
(9:23.2%) (
(2:23.3%), ¢:23.8%) )

(¢:22.0%), 2:16.5%)

(2:23.0%, ¢:21.2%) )
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2
Table 2 Among population and seasonal variations in food niche breadth in grass lizards,
T. septentrionalis
(adult femade) (adult mae) (juvenile femae) (juvenile mde)
(Taishun, fal) 11.03 11.25 9.21 10.11
(Taishun, spring) 11.16 9.78 6.70 7.52
(Bsiji , spring) 5.78 6.68 5.36 4.75
(Lishui , 9pring) 5.50 6.22 2.36 7.28
3
Table 3 Among population and seasonal variations in food niche overlap in grasslizards, T. septentrionalis
(Taishun, fdl) (Tashun, spring) (Bsiji , spring) (Lishui , spring)
(adut  (juvenile (juvenile (adut (juvenile (juvenile (adut (juvenile (juvenile (adult (juvenile (adult
mde) femde) mde) mde) femde) mde) mde) femde) made) mde) femde) mde)
(adult femae) 0.717 0.542 0.658 0.653 0.672 0.703 0.786 0.618 0.932 0.958 0.926 0.895
(adult mae) 0.544 0.587 0.715 0.565 0.383 0.728 0.861 0.952
(juvenile femae) 0.935 0.884 0.722 0.837
3 ( )
3 ’

(Berry  ,1980;Powell  ,1985)

(Berry  ,1980; ,
Powsdll ,1985 ; Fitch ,1981 ; Schoener ,1977 ; Gbbons ,
,1990) Ji (1998)

1) , ( , 1994)

( ) Ji
1998)

1994) ,

SVL

’
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ONTOGENETIC CHANGES OF SEXUAL DIMORPHISM IN HEAD SIZE AND
FOOD HABIT IN GRASSL IZARD, Takydromus septentrionalis

ZHANG Yong-Pu
Hangzhou Normal College, Hangzhou 310036, China)

( Department of Biology,

Abstract :Adult grass lizards, Takydromus septentrio
nalis ,are Smilar in sze (SVL) but sexualy dimorphic
in head sze (maes larger than femaes ) throughout
its range. A comprehendve analyss on the ecologica
and evolutionary <ources of sexuad differences in
growth and Sze of heads requires a detailed under-
standing of growth trgectories during ontogeny. In
this study ,we ecifically quesoned at what point dur-
ing ontogeny maes and females diverge in head gze:at
birth, during juvenile growth,or as mature adults?
Our results indicate that males and females begin to
divergein head dze at birth ,athough the divergence
in the newly emerged young is much less pronounced
than that in adults. An ANCOVA indicates that adult

JI Xiang

femaes even have smaller heads than do juveniles (in-
cluding the newly emerged young) . This suggests that
adult females partition less reurcesinto head growth
but more into carcass growth ,thereby leaving a larger
gace for eggs 0 as to increae reproductive output.
Lizards oollected in different seasons,from different
populations ,and at different ontogenetic stages,in var-
ious degrees, differ in food niche width and breadth.
However ,no direct evidence shows a substantia ocorr
tribution of the divergence in head Sze to the segreger
tion of food niche between males and females. Our
analyses support that sexua sdlection isthe main evo-
lutionary surce of smaller headsin femae T. septen-
trionalis.

Key words: Takydromus septentrionalis; Sexual dimorphism; Food habit ; Food niche overlgp ;

Food niche breadth
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