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Character / Sex N Mean+ SD | Std. Error | Min- Max F-value P-value

SVL | Female | 37 | 50.9446.89 | 1.21 4225-66.15 | 4438 0.014
Male | 21 | 46214621 | 135 39.24-55.89

HW Female | 33 | 17.46+2.11 | 037 14.11-22.55 | 10036 0.003
Male | 21 | 15484239 | 0.52 12.22-19.31

HL Female | 35 | 1436+1.71 | 030 11.25-17.51 | | 657 0.204
Male 1 21 | 13.76£1.52 | 033 10.79-15.90

D Female | 33 | 410096 | 0.17 3.01-5.98 0.079 0779
Male 1 21 | 4.02¢0.07 | 023 2.67-5.96

DRO | Female | 35 | 696+0.67 | 0.12 6.04-7.96 0.024 0.878
Male | 21 | 6.99+0.64 | 0.14 5.62-7.94

EN Female | 35 | 3084039 | 0.06 2.25-3.79 0.171 0.681
Male | 21 | 3.0340.39 | 0.08 2.31-3.72

LO Female | 35 | 6.7340.58 | 0.10 5.35-7.82 0.009 0.923
Male | 21 | 6714046 | 0.10 6.13-7.85
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FL Female | 37 | 28.844328 | 0.57 23.25-36.48 | 1] 326 0.001
Male | 21 | 25634337 | 0.73 19.98-30.48

TL Female | 37 | 31.9343.82 | 0.67 26.01-39.72 | | 700 0.198
Male | 21 | 30484420 | 091 23.73-38.50

CINT | Female | 33 | 2394032 | 0.05 201297 | o541 0.466
Male | 21 | 2324030 | 0.06 2.00-2.98

DP Female | 35 | 6.70+0.52 | 0.09 557178 | 6562 0.013
Male | 21 | 630£0.60 | 0.13 5.13-7.30

LF Female | 33 | 29714229 | 040 23.66-35.10 | 7 30g 0.009
Male | 21 | 27.7443.00 | 0.65 22.00-34.84

w Female | 37 | 18.64+1.18 | 020 17.02-20.96 | 276 0.601
Male | 21 | 18.48+0.88 | 0.19 16.73-20.81
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Effect Value F Hypothesis df Error df Sig.
Intercept Pillai's Trace 0.99 1981.35 13.000 39.000 0.000
Wilks' Lambda 0.00 1981.35 13.000 39.000 0.000
Hotelling's Trace 660.45 1981.35 13.000 39.000 0.000
Roy's Largest Root 660.45 1981.35 13.000 39.000 0.000
SEX Pillai's Trace 0.59 4.40 13.000 39.000 0.000
Wilks' Lambda 0.40 4.40 13.000 39.000 0.000
Hotelling's Trace 1.469 4.40 13.000 39.000 0.000
Roy's Largest Root 1.469 4.40 13.000 39.000 0.000
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aracters Mean+SD | Min-Max MeantSD | Min-Max Mean+SD | Min-Max -value

SVL 45.99+1.66 | 44.29-47.58 53.21+1.8 | 51.14-56.04 61.09+3.7 | 57.54- 0.000
HW 16.27+0.89 | 15.55-17.28 17.66+1.0 | 16.84-19.44 20.58+1.2 | 19.64- 0.000
HL 14.52+1.19 | 13.51-15.84 14.18+1.1 | 12.83-15.88 15.75+1.4 | 13.75- 0.000
ID 3.67+0.11 3.55-3.78 3.98+0.81 | 3.24-5.33 5.64+0.29 | 5.30-5.98 0.000
DRO 6.89+0.66 | 6.17-7.47 7.2+0.59 6.52-7.86 7.61£0.33 | 7.03-7.84 0.009
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EN 2.90+0.34 | 2.64-3.29 3.10+£0.32 | 2.81-3.62 3.13£0.56 | 2.25-3.66 0.232
LO 7.04+0.93 6.01-7.82 6.57+0.41 | 6.03-7.09 6.70+£0.32 | 6.30-7.06 0.063
FL 26.89+1.72 | 25.01-28.39 29.49+0.8 | 28.20-30.31 33.74+2.6 | 30.43- 0.000
TL 29.1743.41 | 26.14-32.80 33.94+0.5 | 33.18-34.74 37.05+2.3 | 33.85- 0.000
C.INT 2.45+0.22 | 2.27-2.70 2.41£0.22 | 2.10-2.70 2.75+0.30 | 2.22-2.97 0.021
DP 6.33+0.11 6.22-6.44 6.82+0.46 | 6.24-7.57 6.89+0.87 | 5.57-7.78 0.013
LF 27.20+£3.19 | 23.66-29.85 29.93+1.5 | 28.05-31.93 32.98+1.3 | 31.77- 0.000
w 18.08+1.26 | 17.02-19.48 18.75+1.1 | 17.34-20.20 19.66+£0.9 | 18.87- 0.061
BEH RA LAN
Characters Mean+SD | Min-Max MeantSD | Min-Max Mean+SD | Min-Max P-value
SVL 56.31+1.8 | 54.61-59.32 45.42+1.1 | 44.10-46.69 42.35+0.0 | 42.25- 0.000
HW 19.10+0.6 | 18.27-19.82 16.18+0.4 | 15.58-16.91 14.16+0.0 | 14.11- 0.000
HL 15.89+0.5 | 15.09-16.80 14.11+1.6 | 11.25-15.88 11.65+0.1 | 11.54- 0.000
ID 4.43+1.11 | 3.39-5.81 3.60+0.30 | 3.02-3.85 3.05+0.04 | 3.01-3.10 0.000
DRO 7.08+0.51 | 6.29-7.81 6.91£0.79 | 6.15-7.96 6.06+£0.02 | 6.04-6.08 0.009
EN 3.32+0.39 | 2.83-3.79 2.95+0.35 | 2.40-3.39 2.67+0.15 | 2.52-2.82 0.232
LO 7.31+0.38 | 6.76-7.81 6.53+0.77 | 5.35-7.23 6.13+0.05 | 6.08-6.18 0.063
FL 30.79+1.0 | 29.75-32.70 27.02+1.3 | 25.20-28.43 23.36+0.1 | 23.25- 0.000
TL 32.99+1.4 | 30.75-34.94 27.97+1.3 | 26.79-29.84 26.22+0.0 | 26.18- 0.000
C.INT 2.47+0.34 | 2.10-2.89 2.30+0.34 | 2.02-2.85 2.02+0.02 | 2.01-2.06 0.021
DP 6.67+0.23 | 6.26-6.97 6.40+£0.21 | 6.05-6.70 6.29+0.08 | 6.22-6.39 0.013
LF 31.24+0.8 | 30.40-32.28 28.48+0.3 | 28.05-28.91 27.73+£0.0 | 27.65- 0.000
w T9.16ﬂ:1.1 17.90-20.72 18.5811.1 17.14-19.70 ?7.53i0.0 ni; 0.061
AS
Characters Mean+SD Min-Max P-value
SVL 43.35+0.13 43.22-43.48 0.000
HW 15.63+0.10 15.52-15.73 0.000
HL 12.38+0.08 12.31-12.48 0.000
ID 3.61+0.10 3.52-3.73 0.000
DRO 6.21+0.05 6.16-6.26 0.009
EN 3.32+0.07 3.25-3.39 0.232
LO 6.60+0.15 6.45-6.75 0.063
FL 26.55+0.11 26.43-26.65 0.000
TL 33.67+0.04 33.63-33.72 0.000
C.INT 2.09+0.04 2.05-2.13 0.021
DP 7.55+0.14 7.39-7.66 0.013
LF 27.72+0.09 27.62-27.80 0.000
w 17.46+0.10 17.36-17.57 0.061
.Rana pseudodalmatina ; > ciles glacanesr 3 S e g g0 Sliw gl (ANOVA) byl 5JUT 8 Js
Characters 2L : 1O : SAR : P-
MeanzSD Min-Max | Mean+SD Min-Max | MeanzSD Min-Max | value
SVL 43.80 43.80- 53.26+0.52 | 52.77- 54.41+1.40 | 53.08- 0.000
HW 15.42 15.42- 18.18+0.27 | 17.92- 18.59+0.89 | 17.59- 0.000
HL 14.93 14.93- 15.55+0.07 | 15.47- 15.04+£0.90 | 14.09- 0.003
ID 3.91 3.91-3.91 5.63+0.24 5.51-5.96 | 5.28+0.63 4.55-5.72 | 0.000
DRO 7.82 7.82-7.82 | 7.41+0.28 7.10-7.67 | 6.47+0.76 5.62-7.08 | 0.022
EN 3.35 3.35-3.35 3.21+0.39 2.78-3.56 | 2.97+0.70 2.31-3.72 | 0.629
LO 6.66 6.66-6.66 | 7.41+0.42 7.00-7.85 6.59+0.38 6.30-7.03 | 0.260
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FL 27.48 27.48- 29.40+1.07 | 28.34- 29.324+0.64 | 28.59- 0.000
TL 26.88 26.88- 33.36+2.64 | 31.07- 36.58+2.22 | 34.14- 0.001
C.INT 2.89 2.89-2.89 | 2.53+0.393 | 2.25-2.98 2.41+0.22 2.18-2.63 0216
DP 6.78 6.78-6.78 6.32+0.32 6.00-6.65 6.21+0.86 5.22-6.74 | 0.584
LF 26.33 26.33- 29.46+0.71 | 28.65- 31.994+2.50 | 30.11- 0.002
W 17.77 17.77- 19.724+0.97 | 18.95- 18.80+0.87 | 17.81- 0.107
Characters E/IE}?MSD Min-Max I\R/I'gan+SD Min-Max k/l%glmSD Min-Max s;ﬂup
SVL 53.73+0.15 | 53.62- 41.51+1.26 | 39.24- 40.61+1.27 | 39.71- 0.000
HW 17.92+0.94 | 17.26- 13.85+0.69 | 12.84- 13.06+1.18 | 12.22- 0.000
HL 15.11£0.03 | 15.09- 12.67+1.15 | 10.79- 12.48+1.88 | 11.15- 0.003
ID 4.00+0.98 3.30-4.70 | 3.30+0.48 2.67-3.87 | 3.09+0.24 2.92-3.27 | 0.000
DRO 7.73+0.02 7.72-17.75 6.50+0.33 6.09-6.99 | 6.78+0.60 6.36-7.21 0.022
EN 2.924+0.32 2.69-3.15 2.95+0.35 2.62-3.49 | 3.46+0.12 3.37-3.55 0.629
LO 6.66+0.49 6.31-7.01 6.58+0.26 6.24-6.80 | 6.62+0.27 6.43-6.82 | 0.260
FL 28.94+0.22 | 28.78- 22.54+1.49 | 19.98- 22.4442.63 | 20.58- 0.000
TL 32.23+2.61 | 30.38- 26.65+1.88 | 23.73- 27.10+£3.38 | 24.71- 0.001
C.INT 2.17+0.18 2.04-2.30 | 2.15+0.18 2.00-2.51 2.15+0.02 2.14-2.17 | 0.216
DP 6.30+0.183 | 6.17-6.43 6.17+0.66 5.13-7.22 5.67+0.62 5.23-6.12 | 0.584
LF 30.85+0.55 | 30.46- 25.64+2.30 | 22.00- 24.8242.22 | 23.25- 0.002
W 18.11+1.10 | 17.33- 18.36+0.39 | 17.70- 17.57+1.18 | 16.73- 0.107
Characters 'Ie/lseaniSD Min-Max P-value

SVL 41.48+1.14 40.04-42.79 0.000

HW 13.56+1.04 12.34-14.81 0.000

HL 12.79+0.61 12.25-13.60 0.003

ID 3.43+0.42 3.07-3.99 0.000

DRO 7.33+0.57 6.84-7.94 0.022

EN 2.85+0.32 2.47-3.23 0.629

LO 6.57+0.67 6.13-7.58 0.260

FL 24.18+1.97 22.04-26.17 0.000

TL 31.19+2.93 31.194+2.93 0.001

C.INT 2.40+0.40 2.40+0.40 0.216

DP 6.72+0.58 6.21-7.30 0.584

LF 26.68+0.87 25.80-27.90 0.002

w 18.31+0.64 17.69-18.90 0.107
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PCA ;07 .l Rana pseudodalmatina

Characters PC1 PC2 PC3
SVL 0.958 -0.076 -0.166
HW 0.969 -0.045 -0.091
HL 0.815 -0.328 -0.005
ID 0.855 -0.019 -0.074
DRO 0.694 -0.221 0.494
FL 0.943 0.074 -0.102
TL 0.826 0.413 -0.199
C.INT 0.725 -0.057 0.523
DP 0.323 0.903 0.197
LF 0.858 -0.125 -0.246

of Variance% 66.71 11.75 7.08

Eigenvalues .

Cumulative
66.71 78.47 85.56

Rana i oo il lacamer o 53 Singh) e Slio olal p (Simen oS0 5l Sloddzl puand sl adl3e ¥ s Jole S A Jsur

PCA ;i1 .1, pseudodalmatina

Characters PC1 PC2 PC3
SVL 0.999 0.015 0.032
HW 0.987 0.090 0.132
HL 0.811 0.351 -0.468
ID 0.896 0.318 0312
DRO -0.242 0.967 0.083
FL 0.293 -0.955 0.044
TL 0.514 -0.857 -0.031
LF 0.954 0.296 -0.040

Eigenvalues of Variance 59.41 36.26 432

Cumulative% 59.41 95.67 100.00
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Rana pseudodalmatina

Characters Function
1
SVL 3.056
HW -1.311
HL -0.437
ID -0.783
DRO 0.187
FL -0.212
TL 0.441
C.INT -0.032
DP -0.085
LF -0.502
Eigenvalues of Variance 100.0
Cumulative% 100.0

o Ol 5> Rana pseudodalmating ssle i (sbacaman 51 AV (s pman o KaS 4y 0l LKE5 slaos 8 slasl Ve i

L gdues S

Groups Predicted Group | Total
Membership
1 2
Origin Count 1 15 0 15
al 2 0 17 17
% 1 100.0 .0 100.0
2 0 100.0 100.0

a. 100.0% of original grouped cases correctly classified.
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Characters Function
1
SVL -2.621
HW 1.554
HL 0.127
ID -0.111
DRO 0.206
FL 0.034
TL 0.028
Eigenvalues of Variance 100.0
Cumulative% 100.0
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Investigation of the morphological variation in Hyrcanian brown
frog (Rana pseudodalmatina Eiselt & Schmidtler, 1971)

Najibzadeh M.}, Pesarakloo A.R.?, Gharzi A.*, Rastegar-Pouyani N.A.! and Rastegar-
Pouyani E.?
! Dept. of Biology, Faculty of Science, Razi University, Kermanshah, I.R. of Iran
2 Department of Biology, Faculty of Science, Arak University, Arak, I.R. of Iran
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Abstract

Rana pseudodalmatina Eiselt & Schmidtler, 1971 is a brown frog species endemic to
the Hyrcanian forest. The Hyrcanian wood frog, is distributed in the southern margin of
the Caspian Sea in the lowland forest. Here, we used a broad sampling of these frogs
across their distribution range to assess their morphological variation and structure of
populations. In order to investigation of the morphological variation in Hyrcanian wood
frog, 13 morphological characters in more than 53 specimens were studied. Statistical
significance for a hypothesis of sexual dimorphism of the frogs was tested using
ANOVA to compare difference of means of each character between sexes and of a
multivariate analysis of variances (MANOVA) to compare vectors of means of the two
sexes. Patterns of phenetic relationships between local populations were investigated by
one way ANOVA, Principal component analysis (PCA), discriminant function analysis
(DFA) and clustering analyses with UPGMA algorithm. Results of compare mean
ANOVA between sexes in R. pseudodalmatina showed statistical significances for five
characters and Multivariate analysis of variances indicated difference between mean
vectors of the males and females (P< 0.05). In the intraspecific level, based on
morphometric characters, there are at least two main populations of R. pseudodalmatina
in the northern Iran: an eastern group (Loveh, Behshahr, Sari ) and a western group
(Salmanshahr, Langarud, Rasht, Astara).

Key words: Ranidae, Rana, R. pseudodalmatina, Morphological variation, Population
structure.
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