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Evaluation of sexual dimorphism on the basis of morphometric traits in
Talysh toad, Bufo eichwaldi, along with the evaluation of the conservation
status of the species
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Abstract. The status of sexual dimorphism patterns in human and various animal groups including some mammals, birds,
reptiles and amphibians have been studied, however, despite the fact that a growing number of studies were aimed to
describe sexua dimorphism patterns in external morphological features such as the proportion of toes in animals, our
knowledge of some basic issues, specially in some animal groups, is still limited. In this study, sexual dimorphism in terms
of external morphological features as well as the ratio between finger lengths Il to IV (2D: 3D, 2D: 4D, 3D: 4D) of the
front and rear limbs in 30 specimens of Bufo eichwaldi toads (15 male and 15 female specimens) were in northern Iran.
The results showed that females had higher mean body length (SVL) than males and this difference was statistically
significant (90.50 mm in maesvs. 114.93 mmin femaesand P = 0.00). In terms of other morphological traits, the results
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of T-test analysis (T test for independent samples) showed that the traits of diameter between two eyes (I0D),
tympanum diameter (TD), length of the humerus (LHU), forearm length (FOL) and foot length (FL) had significant
differences (P < 0.05) between males and females. Also, the ratio of the size of the length of the fingers and toes on the
left side of the body was examined in the species studied in terms of 2D:3D, 2D:4D, 3D:4D. The results showed that
males and females were significantly different in two traits including 4™ toe length (D4) and 1% finger length (F1). In
addition, in terms of 2D:4D between males (0.4628) and females (0.4853) significant difference (P = 0.041) in the
second and fourth toes of the hind limbs and in terms of 3D:4D between males (0.6233) and females (0.6787), there
was a significant difference (P= 0.040) in the third and fourth fingers of the hind limbs. In this study, some habitat

characteristics, ecology, threats and conservation measures related to Talysh toad species were also investigated.

Key words. amphibian, ecology, morphology, Sustan wetland, tetrapod
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Figure 1. Morphometric measurements used for the analysis of sexual dimorphism in Bufo eichwaldi. Traits measured
according to the figure drawn and used by Tolosa et al., (2014) include: (SVL=snout-vent length; HL= head length;
HW= head width; 10D= inter-orbital diameter; IND= inter-nostril distance; ED= eye diameter; END= eye-nostril
distance; TD = tympanum diameter; LHU= length of the humerus, FOL= forearm length; THL= thigh length; TL=tibia

length; FL= foot length).
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Figure 2. Box plot graph of male and fema e specimensin examined species (Bufo e chwaldi) based on snout-vent length (SVL).
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Table 1- Results of analysis of variance (ANOVA) for 13 morphological traits used in male (n = 15) and female (n =
15) populations in Bufo eichwaldi in Iran. Information includes: mean, standard deviation, minimum and maximum,
significant levels (P-value<0.05) and number of samples (M = Male; F = Female).
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Figure 3. Diagram of the first component versus the second component in males and females of the species Bufo
eichwaldi from the analysis of principa component analysis (PCA). As can be seen, there is a pattern of significant
separation between males and females.
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Table 2. Comparison of some morphological traits in the used samples in this study with the information of similar
traitsin previous studies in some other species of this genus (sizes in millimeters).

B. ejchwal di  B.olivaceus (Heidari & M O?]&wnggézour Pel obatgs syriacus
oo (ThisStudy)  Rastegar-Pouyani, 2010) Hardani, Dunya 2020) (Unpublished Data)
b €53 7ok €9 o €53 S sl a4zl €59
SVL 80.90-130.30 53.2-67.0 41.14-86.67 31.50-96.00
HL 22.47-32.13 13.5-21.8 12.00-28.00 10.30-36.50
HW 30.01-42.74 17.4-22.7 12.03-28.44 14.24-25.06
IOD 11.6-15.94 3.5-5.7 - 2.8-4.6
IND 5.6-11.30 3.21-6.84 2.30-5.71 -
LHU 18.3-28.7 12.4-16.81 - -
FOL 27.8-35.6 19.32-24.80 - 1.25-26.40
THL 32.7-52.3 28.20-35.6 - -
TL 28.7-38.3 21.2-29.0 - -
FL 63.7-75.6 49.25-54-55 18.89-49.75 37.9-104.80
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Table 3- Summary of sex differencesin left fore and hind limb in examined species. 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).

Females
Measure Males (N=15) (N=15) F d var t p d mean
Forelimb
2D:3D 0.7512 0.7329 0562 1 -2511 0.460
Bufo eichwaldi 2D:4D 1.0433 1.0714 1.110 1 -4.243  0.301
3D:4D 1.3951 1.4688 3.028 1 -1.015 0.093
Hind limb
2D:3D 0.7359 0.7190 0.563 1 -1.218 0.459
2D:4D 0.4628 0.4853 4.350 1 1527 0.041
3D:4D 0.6323 0.6784 4.060 1 2.874  0.040
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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 species.

2D:3D 2D:4D 3D:4D
Forelimb df  F-ratio df F-ratio P df  F-ratio P
Factor
Sex 1 1.327 0287 1 3.237 0115 1 0.047 0.834
SVL 21 0.813 0670 21 1.913 0193 21 1.685 0.246
Bufo sichwaldi SVL by Sex 0 1.872 0128 O 21.359 0002 O 3.192 0.169
2D:3D 2D:4D 3D:4D
Hind limb df  F-ratio df F-ratio P df  F-ratio P
Factor
Sex 1 2.072 0193 1 0.306 0597 1 4.067 0.084
SVL 21 0.906 0603 21 0.908 0602 21 6.279 0.009
SVL by Sex 0 0.175 0228 0 3.640 0007 O 2.230 0.231
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