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LEHMAETRPLIBRAERERARIENEN

AFY i A

4959.6203

(HMEFEREEFE AM 310036)

WE: RETIEEM (Takydromus septentrionalis) MR PRAERENGHEMERETLRTHEL.
THEEHAERENECERBE . LEMREEKTRFNFAHEER, AERE I ERNIRAE M EFHX
R CGRERAMXE), AR IHFAEREERUSERRCETFE. SHESVL MEKERETRETHE
RETBETEEY, AM T EEENATEEREREE. BAEMTER, BFERENE SVL HLHE2ED
FRERERAEGE, EHRAERREEIRELBERRBREEANEL, WANMEERRL. FRF
B, TRA#HE. TR A ERHLERBARYH AR EREYEREARYTRANEHFT -SRENE
B, EECREANEREEAME —ENER. RAERNIEHERARELBRN N ERESHALE T ERYE
SUMARSE, FENTERME M RARYRRNTES . LEGREREATE], TREAEER

EHREN,

XA bR RERE: 8f: £54: BE; ERE

hESEE. Q959.672 IWHFEIRM: A

HPBHRETERIANEERN ), BBES
FIEMEEREEER (Darwin, 1871; Anderson
£ 1990 ; Andersson, 1994 ; Bonnet %,1998), Powell
F(1985 ) IR AETE X PR ERN R 3 B
B, ODRFHEEEEXTREREE, OREEERE
BATHRFEE: OREBEIMMRELEES
R, HERTESFEEEENHLERERAL L
B AHE, HEFEES, EHEEEISMRIE
HEENWMEEER, BT REE & RE (Trivers,
1972, 1977; Carothers, 1984; Powell %, 1985; Vitt
% ,1985,1986; Anderson % ,1990; 11 #4,1994:]Ji %,
1998) . #kBEE MR —FHEM IR A FREH
AR ETM AN TERANEAEEES, £
SRRLRITHYFAEREHWEERN., Bk
DA EHEBRESBRmERE, ZEFHTER.
i % My R FET- B8R % 7 (Dunham, 1981) ., M &
1 # 78 (Berry % . 1980; Powell %, 1985) B £
MAeEKHANYRMERNER (Cooper F, 1989)
%

B AR . QI E M ( Takydromus sept-

HREE B, 1999-00-03; FAREE M 1999-11-25

KB Jupa3Rg PR

EEEHES: 0254 — 5353(2000103 - 0181 — 06

entrionalis) BLENEIDAERL O & %
S5MEKNEEMR; OIEERBE AR BRE
LRI RE 2E . @RS KR
HAEMBELPRGBENAE (%, 1998).
F T LA % b B M A B AT S R BRI 1 & iie
ERESRFRHPWER G, HEL ke
TREBF LMD REERE BB MR
REAMRFIBPHELES A, it &
BARBENFERET SHAEERIFX. £
HRESBALRARENEEIBYFRTHE—F
B

A K E LB LR AW RN RtEE
TEZELBPREL, WiEEAARAPFEER
R AEER N,

1 #EMTE

MEFANME T ERGINTWASESF, 8
1997~1999 % 3~5 H, MaMBT 1998 F 11 H
M 1999 £ 4~5 FAB R TFIM =@ . HLHM
RS, ATEPANTEMLTESFRIERE,

FEWE, WTHAARERSWEAT THES. FILH 151 AL EE., RATALRLHHIE

ORITIERAN, BHWHEmMEYER, BN 325003
DEAER A G@mail, he.zj.cn
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MR E A (K - 3 x B =900 mm ~ 650
mmA500mm) A, PEEXFEHRITLEN
U (larvae of Tenebrio molitor }o SRTEERE
AL, EHRERERARLSE (REE
% 1993), BXEH. B EAEAKIESD
5 RIE.

WE FESE. EEEY CRHEEM. &
1+ (8VL, snout-vent length) 2 ) ¥ Z= 1t 78 B L AT %
BB, kK (HLY AWM ZESEH i @B, L%
(HWYRZEGFEFEBE, SVL 55mm bl &
Hm2 A B K KT SVL B8 07 Jb 5 i —
AR =GR AT B TG WA, 1966:]1 % ,1998) . EH
BF SVL K/ iR A 8 . DM E 4k
H.HAMRBHBLE, ORE SVL % 3045
mm BISIRBR{LF BFR 30~ 45 1k DB SVL
H1 45~ 55 mm B ET KA (LA T R 45~ 55 $hik )5
@PE R A

FI 10% 1 /R T ARas i AL 76 8 4 2 47 9 JE Bl
I RIEHHERTFE SH BRI WBE . Xl
BLIEHMNE ., #5, HA¥E. AuKEmRET
HEHNEAFEDPHRYHE, KitRYPH AN
WE. WA S N (food niche) FE R Simpson £
HESEYE (BY #71 (MacArthur, 1972);

B=1/2,p}
Hep p ALEARANE W ERFEHEA AN
BYH A GHLE. BWERVESEM Levins
(O H O, ) HHEERET (Pianka, 1972, 1973).

Oy =0 = EP;;.PM’{EPUESP&:‘JM
Ko PP, BI0%; Mk MRk H s H
AN AP EREEFAMNSY PR BT
i

BEEFEHE —FRITHREN. H Kolmogorov-
Smirnov Ml Bartlett 751 £ % H IE 25 4 #i5 2 7] ig
% (Statistica it ¥ ). FHEERE, thizE
S (ANCOVA) Mz ZE S (ANOVA) F4bH
BB, SVL AEFA ANCOVA R Py IE
B, WESFETHEN, RRAEHE 1, BF
HATEEE R 2=0.05.

2 £ B

2.1 REERENTMERE
FALEHE SVL TEFHFHEEER (ANO-

VA,all P> 0.05:;% 1), LE# M ERETHFRSH
Brsk 3B SVL M8 KE A, % 0 45 4 4 1%
HL (F7 1235 =246.39, P<0.0001 )8 HW(F7 235 =
127.16,P<0,0001)5 SVL & d @y A&
Bt = E A 23 (E 1)  ANCOVASTA M4
FLFANEI, WA K (HL, Fy o =58.56, P
<0.0001;HW, F| 5= 14.39, P <0.0002}.30~45
ghik (HL., F) 125 = 5.56, P = 0.020; HW, Fy 135 =
5.45,P=0.021).45~55 §hk(HL, F, o0 = 37.00,
P<0.0001;HW, F| 0 =9.40. P = 0,002 1 g %
(HL, Fy g9 = 902.10, P < 0.0001; HW, F, 34 =
803.87,P<0.0001) M B AL B K FHEHE A
(X 1) WL, 30~45 #11k .45~ 55 ShikAn
BEHESEHLSBEHHLOEEIH A1.01,
1,03.1.06f11.13.ME4{k 30— 45401k .45~
SS4h ik | ARt B B HW 5 8 ¢ HW B B 18 4 5
1.01,1,04.1.05#1.14, &1 R E7RLY SVLE
BH45 mmbt )£ H I FE L K AL TR FET

18
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H1 EHELRKARLE(B)S SVL ZRERMEA
Fig.1 The regressions of head length {A) and head width
{B) on SVL in grass lizards, T . septentrionalis

B B 2 & {4 fernale hatchlings) : 7% #] & 4144 { male harch-
lings); @30 ~ 45 B £ {4 (30~ 35 female juveniles) ;=30 —45 B
4% (30 — 435 male juveniles) ; 445 — 55 MELT{E (45~ 55 femnale
juveniles) ;.45 55 HEZH #4555 male juveriles) ; ¢ B £F 8
# (female adults) ;.8 55 & ( male adults).
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B, ANOVA B S H LM X4 (Fq 103 =
295.95,P<0.0001 M3k T (F7 103 = 125.33. P <
0.000)MFTETHEEREE. FYE Tukey's
B R B, DR ELAT 30 — 45 Lk Y B L FB(HL
M HW)BE D THEH BERRERE;O45-554
HEZEERRTEMLT R MEE R, LT
BENTHENE, QRFEMABRDIEMEERR

BBERRAE, TR E SVL kB A/ERE
IFEEGE, MEELBREESAPRAN(ERL,
TEHLBROAHFERETM R TS —HR®
R - (TS 4 A At Sk PR KT B A B R R 2 —
FRE,ABRIHAERETRELRE, BLFH
AL TR /[ RENFRE SVL pMEECL 80/ T HoAth
BHEHLIWE 1),

F 1 LEeER R EL ., X ARRRE
Table 1 Measurements of body and bead sizes for adult and juvenile grass lizards, T.septentrionalis

345 (head length} /mm 3k F ( head wadth}/mm

HEy &1 smm
B|(a) (snour-vent length) W E HIEE T { FFIEE
{ observed value} { adjusted value) {observed value} { adjusted value}
& (juverule}
B L M & 273 24.5+0.1 6.6210.02 10.15°+0.01 4.22+0.01 6.019£0.01
( female harchling) 18.6—28.7 5.53~7.49 G.61 ~10.67 3.64~4.78 5.47~6.48
B 259 243201 a4.70%0.02 10,37 =0.01 .24 =001 6.064+0.01
(male hatchling) 20.3~28.3 5.78~7.85 .64 ~10.90 3.70-4.74 5.63~6.53
30—495 Hix 52 40.3+0.4 9.14 +0.08 9.88% (.05 5.65-0.05 6.019+0.05
(30~45 female) 30.6—44.7 T.44~10.82 G.09~11.14 4.88~6.58 5.12~6.77
0 ~45 HEEX 68 40.8+0.4 9.40+0.09 10,069+ 0.06 5.86=0.07 6.18% £0.06
(30~45 male) 30.2-44.8 7.78~10.70 8.95~11.18 4.82~6.84 5.09~7.00
45— 55 MR 80 9. 81£0.3 10.84 £0.09 GTEE0.06 5.60=0.07 5.99=0.06
(45~ 35 female) 45.0~55.0 9.02~13.17 8.68~11.14 5.00~7.96 4.77~6.98
4555 Bk 113 50.4%£4.3 11.46 £0.08 10,28 +0,05 5.95=0.07 6.26°=0.06
(45~ 55 male) 45.2~54.9 9.02~12.90 R.36~11.83 4.90~8.70 4.51—~8.19
R (adulr)

224 64.0%4.2 13.42£0.04 9,984 +0.03 7.50=0.02 5.63°=0.02

HERE female} 55.1-77.1 11.74~15.93 8.94~11.22 6.26~8.93 1.74=6.49
B { male) 167 64.6%0.2 15.1320.07 11.595x£0.05 8.58x0.04 6.65°=0.03
< 55.6~70.7 11.06~17.00 8.95~13.76 5.50~9.66 5.40~7.55

HEATHE-FERER FENEREESENERAR. TEFEEHAEN, SVL B Y 45mm. AR LFASFETISEER
% Tokev’s 81, o=0.05)[ data are expressed as meen= SE. Sample size and range are indicated in the Table The SVL 1s set at 45

mm whern calculating adjusted means, Adjusted means with different superscripts differ significandy { Tukey' s test, = 0.03) 1.

’i%
BitH 49 FNEWBEHTER I AY (R
JREkZE 96, EINFZ 155, LEHEF 152, WAKF
F133). LEMEANRYNE T H ks 8
B, AEEN (MENALES), FEHE, £
A EFSHNTEREANESYHRELMEYE
MARYHR SRR R,
EMILEHREKERARETHEY HME
{($:14.3% .4 :20.3% ) A EH($.:14.3%),
HEERAREHNEYAIRBEHS M (L .19.0%) K
R (D . 18.1% ) B R A £ 15.8% )FI
PRI (3. 14.0%), RIAACE M40 B BFEA
BEENEWAIHFERRU(T.24.6% .4 :23.3%),
HEERABSHADIMABHR(F,23.2%) .38
SRELETOR( $.23.3% .8 :23.8% ) MR EHF &S
(L .22.0%,%:16.5% s
TRIALEHEEEFTRARESHEH bR HRE
ghit (£.23.0%,4 :21.2%) BR4 R KiEkzY

2.2

(%:30.2% .4 ;10.6% ) MHFRRBHR(F.11.9%,
5 :28.9%). ERILEHUIEESTEARSHEY
HERFREESFY(T.29.6% .78 :36.4%) WH
BA($.:25.9% )@ b 18.2%).

AL EMBESEFZHRAREZH Y H %
($:37.6%.8 :37.7%) M EHRBHR(2,12.4%,
£ 12.6% ) FISRE AR ($.10.1%,58 :15.6% ).
MAILEMGEESTHARZHNEY I (T,
63.5% .4 :27. 7% )W AHFRFHIMSL (13.9% ),

EMLEMSWESHUREERR, B-HFEA
MEEMREEE HXE MR AET Y (&
2)o EEMBAKILEHSYESHRERSE (£
2), 5MEHBEANSEMAEE LS, REANE
HAREEEHERETHFRE THERE (g
%) AHX.

FNE b BEA AR K b B R S R R Rk
BWEENEEBELE 3. RERAREI &Y
EEMEBREEX, BEHRALBNNEREL
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B2 RGAPHESURENHHEANETAER
Table 2 Among population and seasonal variations in food niche breadth in grass lizards,

T . septentrionalis

3
(adult fernale)

B

Zhif i
(adult male) {juvenile female)  (juvenile male)

BN E (Tashum, fall)
EMiEFE (Tashum, spring?
LMEHEE (Beiji, spring)
M EH (Lishw, spring)

11.03
11.16
5.78
5.50

11.25
9.78
6.68
6.22

9.21
6.70
5.36
2.3

10.11
7.52
4,75
7.28

B3 GEHNRBESARBEOMEANETEER
Table 3 Among population and seasonal variations in food niche overlap in grass lizards, T . septentrionalis

BB E
(Tastum, {all)

LIk 3
(Tashun, spring)

i
(Beip, spring)

WhEE
{Lishui, sprning}

HEE  thE s

male) female? male!

il Sh 8.
{adolt  (uverdte {juvenile (adult (juvendle (juvemle
male)  femnale! male)

WM GheE i SheE R
{adult  (juvemle (adolt
male) fernale) male)

{adult (quvenile {juvenile
male)  female)  male)

E M (adult fernale?
HHE (adult male)
LM {juvenile fernale)

0,717 0.542
.54

0.658 0.653
0.587
0.935

0.672
0,713

0.703
0.563
0.584

0.786 0.618

0.383

0.932
0.728
0.732

.926 0.895
0.8l 0.952
0.837

0.958

shEE AR EME R Lk EEM L ENE
B,
3 i #

B, MEREMEARRTSIYERA RS
MEba 3-MERNE, HRASERT4FETE
RETHYHUEREEBEF LT L ENELIERE
IE 77 (Berry %, 1980; Powell % ,1985), #1H fb 45 #:
Sy —&, B hrkRFEENER D BE
e 254 fIE AN K 62 % 7 T Y 7 #F 2= R ( Berry %,1980;
Powell 55, 1985; Fitch, 1981 ; Schoener. 1977 ; Gibbons
%,1990), AWM FTM i & (1998) MERHE
B, tHHRETER) LR ENFEERE, &0
FHREFEERAELTCIMECY E. Jb5H
IFRIMPEREETNESEFICEHFE (X
D), XL ZREEL R REERERILY
BB A BHA, X—8R5 LA 45
MRRERAE, LELHR IR REEE
MERNABEIRERIE, FE SVL YA F X
kEAFLHEMBERE (F1); B, TUHE
BAEHEBREHEN BTN EBREHTET
Ak, RFBRERTHEKEUBRELTER FR
fri. HTFAHEMBEEMTRST., Bk
WA THSEBRYME KIS XEESYHIL
SEFAY, fxmEMuEkTEet—ER
B FREEENENY, BEFRBREMBER
MR ERNBHRREREEAEAT, AR

R B (kB DRy A8k,
WEESMERENA X,

AFRMUIBYESMNREBENETER, 7
BRZEREAER (P ENREEENE) 8
EFEHBWMMBMER, SENHARGETESE
BEXBMARAR. ORI ERYESHESER
BH; ORFEAE TR ESNERE SHE
TR ESUESBE L., XRHBEHt
FKELBANREE R R ETEEEER L SN
MESE, AEMEIBAINERFAZHAL
MEYESESE., B, LRGN EE
RESEVESMNIELERAXER,

R NE - EEE LA REREE
FIEAFE, LA R WL A AN R
RAZSHEHENRAE, BHRERBLERRB
ERNMEFER (F8, 1994), HEHEIL S MT# &R
REARFRAREANEEHATLENERK, B
HHZMR T ELHER, Af, RAEERALK
W ERERKHLHFS ZEI T EBR KN EER
BHRATERN XA, 05875 o K5 R {5 10 s A
FAEMEREK (B AFPHRL) MBRK (i %,
1998), MEMEHEMTENS TER T A8
K., EmMEXAHBENEBECEIAY (8%,
1994), W, BEEHERMHATESHEBER
MEALEENELRE, BERAALESHREE
HEEENER.

FE SVL Mt S in LB K T W 8

B8, ARk
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&, RRTHEESRBET S K% %3 T 5K
THAERK, XUARRGELIBA/DHFHEER LT
W ERER. Z0F 375 H AT LIE R 3R
ST A KR LR M i B 2 Fr i 4 B4 K4 1wy vt
K OREPFERETHNTRIESDERE S L KD
HERP RN SVL; OXPERBE/D SVL it
R — ARG RB RS, BRANLEHF
A 55 Mk B SR B AE A SR B B I BE B R 2 (5139,
1994:]i 55,1998 5 DRI 1 0 34 oy 11k S 48 T A K 78
RO TUE, 5 8R AHh BH HR R B3 (Williams,

1966 ;Pianka, 1992 ; Madsen %, 1992, 1996), H i %
BROMEEBE /D LB B R I 1 2 4 14 IR HE R BN
MERBESHN

RFEEFRBVEREMITE, ROBBLE 4 E
FHEE: QEEHTERILTRENFHELR;
OIMADPHRELFEIEREFRNAGTESR
F; OXWRPHFARERFRIBFAEMEEY
EEMKHREIE: ORFMELTHNDFEHE
BRI SIRER .
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ONTOGENETIC CHANGES OF SEXUAL DIMORPHISM IN HEAD SIZE AND
FOOD HABIT IN GRASS LIZARD, Takydromus septentrionalis

ZHANG Yong-Pu?

JI Xiang®

{ Deparrment of Biology, Hangzhou Normal College, Hangzhow 310036, Ching)

Abstract; Adult grass lizards, Takwdromus septentrio-
nalis ,are similar in size (SVL) but sexually dimorphic
in head size (males’ larger than females” ) throughout
its range. A comprehensive analysis on the ecological
and evolutionary sources of sexual differences in
growth and size of heads requires a detailed under-
standing of growth trajectories during ontogeny. In
this study, we specifically quesioned at what point dur-
ing ontogeny males and females diverge in head stze:at
birth, during juvenile growth, or as mature adults?
Our results indicate that males and females begin to
diverge in head size at birth, although the divergence
in the newly emerged young is much less pronounced
than that in adults. An ANCOVA indicates that adult

females even have smaller heads than do juveniles ¢in-
cluding the newly emerged young) . This suggests that
adult females partition less resources into head growth
but more into carcass growth, thereby leaving a larger
space for eggs s0 as to increase reproductive output.
Lizards collected 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 substantial con-
tribution of the divergence in head size to the segrega-
tion of food niche between males and females. Cur
analyses support that sexual selection is the main evo-
lutionary source of smaller heads in female T'. sepren-

trionalis .

Key words: Tekwdromus septentrionalis 3 Sexual dimorphism; Food habit; Food niche overlap;

Food niche breadth
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