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Sexual dimorphism in digit length ratios of the second to fourth digits
(2D:4D) in Blanford's fringe-toed lizard Acanthodactylus blanfordi
Boulenger, 1918 (Sauria: Lacertidae) in the south of Iran

Nastaran Heidari
Department of Animal Biology, Faculty of Biological Sciences, Kharazmi University, Tehran, Iran;
(heydari.ns@khu.ac.ir)

Abstract. Finger length ratios are organized during embryonic development of fingers as they exposed to sex steroid
hormones, and may show varying degrees of sexual dimorphism between males and females in different animal groups.
Among all the finger length ratios calculated in a sample, the ratio between the second to fourth fingers (2D: 4D) is the
most important one. In this study, the 2D:4D ratios in both sides of the body (right and left) in all limbs were
investigated to determine if sexual dimorphism is present in the 2D: 4D ratios in 44 specimens studied (20 males and 24
females) of Acanthodactylus blanfordi. Other morphological traits of the two sexes were also examined (23 metric and
meristic traits), as a result, sexual dimorphism was observed in five metric and meristic morphological traits. In terms of
the ratio of the size of the fingers and toes, sexual dimorphism in the length of the fingers was observed only in 2D: 4D
on the right side of the body in forelimbs and hindlimbs. The value of this trait was higher in males than females and
this difference was statistically significant P <0.05).
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Figure 1. View of the studied species of A. blanfordi in its natural habitat. Photo by Nastaran Heidari.
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Table 1. Metric and meristic traits used in this study.

Characters

Cho iy 2l

SVL (Snout-Vent Length)

TL (Tail Length)

LH (Length of Head)

LHI (Length of Hind limb)

LFL (Length of Forelimb)

LHI/LFL (Ratio of LHI/LFL)

EYEL (Eye Length)

EED (Eye to Ear Distance)

NL (Neck Length)

EYED (Eye Diameter)

LL (Length of Leg)

EARD (Ear Diameter)

LA (Length of Arm)

DHF (Distance between Hindlimb and Forelimb)
NDS (Number of Dorsal Scales)

NVS (Number of Ventral Scales)

RVS (Row of Ventral Scales)

NCOL (Number of Collar Scales)

NGS (Number of Gular Scales)

NFP (Number of Femoral Pores)

LSDLAT (Left Subdigital Lamellae of 4 Toe)
LSDLA4F (Left Subdigital Lamellae of 4™ Fingers)

T S A bojgy S5l - Job

po sl b gy ils ad 5l -ps Job

S5 e S a4 B oje Soi 5l Job

e slaglat Jobo

el slaplal Job

sl sbplail 4y ae slapll Jsb s

i M ad b oS ad Sheie Jsb

o5 Jsb

iz Oy ad B Vb a5l -t (e

L @l Jsb

95k Jsb

i splail g sl slaplail e alols

iy sl s sl

e ad Bad 5l (Jsb o) o o (0S8 e lopuld Slaes
eoSb gl (n A e 3 (eSS slagudd slaws
OO 550 4l slagudd olass

Ay Slapld U by 5 5l (sl 2y sla ol ol
S, dlis slass

b ook il iS5 ey oluss

s ooz St A5 oY olass

shls by o Job ol jo (Y USS) 0gr o o O/YY
a8 L (glao3il b laoole ¢ Vo VYT il (g i oSl
3 oS Gl s slass Llad 5l g e Lo AYNE Ll
o3 YO-YA wosks 0 g oae YA-YY o (o 55 Job o, S
Dl a5 50 gl dle ol cas o (P =0.00) o4
5,0 Al oyl olass s 5929 0olo g 5 0,3l (o o Se
Ll 5l (P =0.00) 09 sae 1F-19 leosls ;o g sae YY-10
dae Y-V loyudd ol olaws oy 1o 50 568 slapuld olows
S5yt Slao Ko (P =0.00) ogs sae YO-YF 15 laosls 4o 4
Sl 00l ASLIY Jaao 5 00le 5 5 ol 8l o 0 S 0 g
g oy Chows (690,00 b g s LS o ojlail
2D:3D, 2D:4D, ) Bl | wyp Sy90 &5 0 Hd o
s Ll 31 a5 8l i b 285 3 50T 5,50 BD:4D
Sl Job ojlail jo sz (ISChgd dy g s il ol
oz laplail (550 12 40 s Caly Caons ;0 2D:4D (o lﬁra

3,90 Slao gl as ols Lis Shapiro-Wilk yge ;] ass
o b g 039 [0 5l iy )] (gl s el (gus)
&g OlFer oalpli b adpdy Waosls (39 Jloy 2 (Se
25 2R Jlo @b pliebl b Slas S ¢l 1) aools
A. blanfordi 455 3| oole €505 Y § 5 digad Yo cwsyp b
ool 5 5 gl iz 45 ol s gyl (glas T s gl 5o
olass o coolaiwl 550 Sis o 5§ Sojie Cao V) sgu>
N Jsb Jeols G Cas g0 0 g Slao )l (gogae
olaws Jols Sian o io ¥ g (TL) po Jsb «(SVL)
S, S8l o (NVS) Jsb cins, S 45 oS sl puls
Josine lisksl (NGS) o5 slauls slaw 5 (NFP)
5eSlee (o Jsb ojluil Bld 5l aies o olas (P<0.05)

Lol bosle o 5 yia deo QA/AD 5 031 Jo Ciro ol o3l

49/4


http://dx.doi.org/10.52547/nbr.8.1.46
https://dor.isc.ac/dor/20.1001.1.24236330.1400.8.1.13.2
https://system.khu.ac.ir/nbr/article-1-3387-en.html

[ Downloaded from system.khu.ac.ir on 2025-12-06 ]

[ DOR: 20.1001.1.24236330.1400.8.1.13.2 ]

[ DOI: 10.52547/nbr.8.1.46 ]

Nova Biologica Reperta 8(1): 46-55 (2021)

OF ) F5200 1) o)lad h Al s psle 1o a5 sloazily

30 (1=24) osle 5 1720) 55 slacanaz o oslitn] 3,90 (S yo 5 <1 y20) Saisds8 50 Slio 5| S0 ANOVA) Ll ly 56T zbs =Y Jgus
ool lodigas slans g (P <0.05) Jlo cixe mobaw 2Slas g JBlos e Bzl ¢uSloe ol Sledbol .ol ol o A. blanfordi 45
Table 2. Results of analysis of variance (ANOVA) for some morphological traits (metric and meristic) used to examine

male (n = 20) and female (n = 24) individuals of 4. blanfordi in Iran. Information includes: mean, standard deviation,
minimum and maximum, significant levels (P <0.05) and number of samples (M = Male; F = Female)

Characters Gender N Mean SD Min. Max. F-value P-value
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Figure 2. The snout-ventral length (SVL) in male and female individuals of A. blanfordi (size in mm).
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Table 3. Summary of sex differences in left fore and hind limb in examined samples of A. blanfordi. F-tests refer to the

Levene’s test for the equality of variances, whereas the t-tests refer to sex differences. Effect sizes (Cohen’s d) are
calculated for each of these two tests (dvar and dmean, respectively).

[ DOR: 20.1001.1.24236330.1400.8.1.13.2 ]

Measure Males (N=20) Females (N=24) F dvar t p dmean

Right Side

2D:3D 0.934 0.927 0.288 1 -2.420 0.594 1

2D:4D 0.908 0.097 0.132 1 -2.541 0.019 1
Forelimb 3D:4D 0.748 0.753 0.111 1 -2.210 0.741 1

Left Side

2D:3D 0.924 0.916 0.354 1 -1.810 0.555 1

2D:4D 0.680 0.677 0.132 1 1.312 0.719 1

3D:4D 0.737 0.740 0.066 1 2.704 0.799 1

Measure Males (N=20) Females (N=24) F dvar t p dmean

Right Side

2D:3D 0.928 0.931 0.072 1 -2.104 0.790 1

2D:4D 0.990 0.034 0.367 1 -3.540 0.048 1
Hindlimb 3D:4D 0.904 0.897 0.622 1 -2.104 0.435 1

Left Side

2D:3D 0.927 0.930 0.78 1 -2.104 0.781 1

2D:4D 0.836 0.831 0.232 1 1.224 0.632 1

3D:4D 0.903 0.894 1.039 1 1.210 0.314 1

[ DOI: 10.52547/nbr.8.1.46 ]
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Table 4. The effect of sex, snout—vent length (SVL), and their interaction on the digit ratios 2D: 4D, 3D: 4D and 2D:
3D of the left fore and hind limb in examined samples of 4. blanfordi.

2D:3D 2D:4D 3D:4D
Right Side df  F-ratio P df  F-ratio P df  F-ratio P
Sex 1 0.802 0.362 1 7.832 0.050 1 1.028 0.103
SVL 1 1.591 0.691 1 9.891 0.019 1 3.101 0.204
. SVL by Sex 1 1.072 0.209 1 27.291 0.059 1 2.191 0.463
Forelimb
2D:3D 2D:4D 3D:4D
Left Side df F-ratio P df F-ratio P df F-ratio P
Sex 1 18.015 0210 1 9.261 0.154 1 2.128 0.245
SVL 1 16.271 0.124 1 2.352 0.552 1 3.183 0.382
SVL by Sex 1 5.325 0.224 1 2.172 0.751 1 2.572 0.452
2D:3D 2D:4D 3D:4D
Right Side df  F-ratio P df  F-ratio P df F-ratio P
Sex 1 2.104 0.368 1 7.431 0.170 1 1.212 0.501
SVL 1 1.493 0484 1 7.572 0.248 1 1.161 0.201
Hindlimb SVL by Sex 1 1.579 0.281 1 18.291 0.105 1 1.391 0.183
2D:3D 2D:4D 3D:4D
Left Side df F-ratio P df F-ratio P df F-ratio P
Sex 1 18.015 0.118 1 7.561 0.158 1 2.243 0.214
SVL 1 12.471 0.223 1 2.581 0.255 1 3.244 0.382
SVL by Sex 1 5.241 0.227 1 2.063 0.258 1 2.831 0.222
BRF2_F4
0.90 -
MLF2_F4
] RT2_T4
0.85- MLT2_ T4
0.80
0.757
0.70 ‘
0.657
0.60
I [
Male Female
sex
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Figure 3. Box plot diagram of the ratio of the length of the second to fourth fingers in the fingers and toes on both sides

of the body in the studied samples of A. blanfordi. The letter F represents the fingers (Fingers), the letter T represents
the toes (Toes), the letter R represents the right side of the body (Right) and the letter L represents the left side of the
body (Left).
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