Morphometrical Study in Male and
Female of Marsh Frog Rana
(Pelophylax) ridibunda Pallas, 1771
(Anura: Ranidae) in Fars Province
and Histological Studies of Gonads
before and after Spawning

M. Amanat Behbahani'*,
M. Nokhbatolfoghahaei?, H. Esmaeili®
1. M. Sc. Student, Department of Biology, Faculty of
Science, Behbahan Khatam Alanbia University of
Technology & Payame Noor of Behbahan, 2.
Associated professor, Department of Biology, Faculty
of Science, Shiraz University
3. Professor, Department of Biology, Faculty of
Science, Shiraz University
(Received: Jan. 26, 2014; Accepted: May. 18, 2014)

Abstract

Despite the application of Marsh frog Rana
(Pelophylax) ridibunda in research, there is little
information about the biology of different populations
of this frog, especially in southern Iran Provinces. The
first aim of this study was to investigate differences in
biometric characteristics especially between male and
female from different populations of species in Fars
province. The second aim was the histological study on
the male and female gonads which can help to explore
some reproductive strategies of the frog in this region
(Fars Province). This study will determine whether at
the time of spawning, the gonads(testies and ovaries)
are completely depleted from egg and sperm. In
addition to this, the possibility of guessing the ability
of the marsh frogs to spawn more than once during
the reproductive season will be investigated. For this
purpose 120 samples (87 females and 33 annuly males)
from different population areas (Ghadamgah,
Mehkoyeh, Kohmareh Sorkhi and Pol Berenjie) were
collected. Samples were fixed in formaldehyde and
transferred to the laboratory.  Morphometric
measurements were made and samples labeled. For
histological study of gonads, adult pairs in amplexuses
situation were collected from the natural breeding sites.
One-way analysis of variance (ANOVA) showed that
the samples from four population sites were
significantly different (P<0.05) in many absolute and
relative characteristics. This analysis also showed that
absolute character in the width of the first finger, length
of jaw and some other relative properties were
significantly different (P<0.05) between male and
female frogs of the four populations. Histological
examination of the male and female gonads before and
after spawning showed that males and probably females
can spawn more than one time during breeding seasons
in the species.

Keywords: Biometry, Amplexus, Fars province,
Gonads, Spawning, Rana ridibunda.

S5 )Pl (b § (g3 = (ools dlme
(a\—;a) WAV e e olo pylex ojloss pgd Jlo

4lygs ool § § (LR Wl
Rana (Pelophylax) ridibunda 218 g
@Iy 9 ool Ol 4o Pallas, 1771

ow g b i Sols 8L
SR

{ LM ume ' Jlang ol 95 e
" S low! Lo simos
oode (GBS b bl e and, Al el
BEIN o815 Olgage sl il i oS00
Sl RS0 gt eaSEs (s gy Ao L Y
S oSN o she oaSTES ¢l o oy bl Y
AYIYIYA g g 56 QYN 23l s 5,6)

[

i s Rana (Pelophylax) ridibunda s s 45,58 5,58 555 L
ot il Glatgmer by s bdaly 53 oS Sl (s
35 0l Gl plomil S CBn )l sy 5538 s Slalbnd s &S
Slio 53 gdo b )l Okl 3 48 oyl Gl glaCumer
Oemen 5 Lol O o Lesle 5 S i st S e
Sl DS s 4 Ml el ke L el LTS
ot b ks (SaS (e Olel) ailaie ool s LT el 5 clagg szl
@ﬂ)rﬂuéﬁ,&@oujﬁg“s%;;m?- o adlas ol s
A S el adss Sess el 3 (a2 5 Olass) i slasls
S b Sl e bl sl s e a8l S S oDl
R P SR ST R L S SR S I e )
WS an olets bl bacamaz 31 (G YY 5 osle AV) 503 \Yr skite
S e A3 slpar B Ol > (2 b 5 (e oS
GBS e L8 Jime oKl & b s s
Gk mmes S S led bawised 5 el e e
laslS Bl Sl plnil Cgr S L2 L;HIC,.;,. b Sl
oS 3l OLis b K uiloly o sesl i S 13 esliad 5 se i
5 Glae Slio I (ol 3 (e Jlexr 5l 0l L;)}TC"’T Sladi gl
Og3l Gl e (P</00) Ly (gl pme BN a b ok Slio
08 b Glas Slio 5o e ler sl 5 5 glaadl s S ols 0L
Gz gme B gl i Slis S 5 T (g5hs 5 s 22K
a5 Jd ole 5 53 i b B3 oo (P20 0) iz
Sl G S5 ol 3 bl Yz 5 a5 5ls OS5 (5000 el 5 S 30058

A2l o (ool 3B e g b 3 L

(ol 308 (sl Ol eS¢ 25 (GO (SS9
.‘;\:f&l{)ﬁgéﬂ)(@d

1] s oXiy g5
E-mail: mehrnooshamanat@yahoo.com



WAT ke piin olo pyle osled pgd Jlo (2285 (5)9le (owlidCunmn) (pighs - (ool dlone oy

dbie > 45l (Kb Cluogas
5 (Mindrescu & Chiorghita, 2011) _.»g,9
Mgy 50 oldye aclyed > dday Lad Olyus dslllas
cod 6,50 cWlas des ) (E-Wailly, 2002)
33)5 dgg bl 48 3 ploal Il 5l ) > oS
S s oo 1 gl (35 5 (i j9d gamsg
03y (59018 4 (5393 b gl bl g liu oo
03,5 iz 93 1y Ll dslllae o yol opl .l o0
Sl She oS cul oyl p Bua ¢ uts ol )d .l
Rana (Pelophylax) ol g 5 (win  Sriwcsu,
s ey Jad > ridibunda
Soglita Lyl |y i (slacmas 5 0 (gl
25 dwlie ;0I5 b o) ol > (SK3gss]
Sn g B (olid8l o ) (i IS (oo
238 (8L adllas )5 )13 adlllas 3)90 (6125055
Ioan oM Fody 4 Mg Juls
ol dox ) tagles Sl Jandg slacs il
26 Shopwed 5 SrpSesS Gloy L&
LT 5 358 0 455 p el 5 S5 ) S Jionlys
Conl S0 (0 421)98 (5P sl 9 (G250
LSS adate ol ) (Jreadg Jab o ) Sl e

ARYW

by 95 9 390

Waiged i 9 5 y9laen

P B oyensS g olesd (2Op b sS4
5 31y clacl 51 AYAD g WAS Jlo ke
b bages (V Jodo 9 ) JS8) 45 bl )l
J31 55 Aol g (6yglaen gwd o5 5l eolazul
Olle 8 oSt Jolone (gol> (Stdly By
Jaie ol%iulosl 4y g 5 03> H1)3 asyd V10
Jro Jloms ojly b bdiged (uw l03)5
LA 59 pyS o0} cés L Mettler pe. 440

%3

o0
bad lpl 5l el (5155 Cumjed 43sS VY (lo
Ranidae oolgls g Rana s jl aclysd 465 )l
aclysé (Balouch & Kami, 2006) 3> 3954
Rana (Pelophylax) wole ol L by
pb L a8 « ridibunda Pallas, 1771
i SS dg 0 asls Pelophylax ridibunda
Ol 9 polie (sligS &S 039 lnl 4elygd (sladiS
sy o g o OF by Loy 5 ol Jgod
b s ob oy Sosf b U8 b Su
i g 05 M L olen 05 (shogrd g (Sou;
S S s (4 2 9 0385 jow b o) sloes]
b ol 40 (o305 b ehan 35 4 ble 5y 4 b
Sy o 05 il eyl b sl o gl g
3K IRV OB AbeS Lg)%fb L ooy
We d )l g Cal o Juo VT 65 cladiges
Ly gaw pj 5l 865 ol Conj Jome i)y o0
Baloutch & ) sib o (syi0 YV v dg0s glas)l b
5 wolscsy, s ks ;I (Kami, 2006
23l gl e 3)90 3 & ulidedl
bl @ G cwl @5 Gype oyl
lllas bl p gl Jlod e300 Gl jo
Neamatl, ) syiagn 5 (Seigonsl (Seidlshsge
Slawslde adlao 9 éawgu )N c(1998
Molavi damnabi, ) -yl Rana s (sladsS
SiPss)  (Soletumwsn ez (2000
ol 3o Olwsjed (Spesdype 9 SIS
Cuwj addlao 4 (Hazaveh et al., 2007) 35,0
Rana Ko aclysd o kel b
ol macrocnemis  pesudodalmatina
adllas > S oLl (Pesaraklo et al., 2013) ks
abie laazde by wlyd (pesy
Cpdopmss wyp (Bura et al.,, 2007) 1)y



oy ..Rana u)l.))a A.CL)9B odlo 9 )) u.?u.wu}o) axlllas u‘)&m&: 9 L&"W colal

oo il 5l olaye alygd sladiges (syglaes Jome i Y JSUS

ol il 3 by aslyed il g)ld paiged slaolKiunsl oldl s Glaie ) Joaa

el ooye bl Job dilata
YA, ), YAV DY, YV, Y+ /YA 465 4
YA, YA, WYV DY, ¥+, OAFD =
Yo, 0, VYYD DY , YV, YOIV~ ol&0
YA, VY, 00/\Y DY , 4, VFIVY o 0yansS
o yioghy90 o duslio ¢ 15 plox] SPSS 11.5 Wdiga 5 yages

Pg Jloy Clio &y
oo g b (pmi Copnd dulie sl (lol U
&y 093 5 90 4 9 Cygo 4 aluren o
9y slraclygd a5 pl cas W08 eolaiwl
o2 b (PrwcSy) b Shy » adale )iz ool
o S by Jelos gasl J Bgd dwlie
asuie &S ol sly s edlatel (ANOVA)
Yojen @l oo gesl I Wledd  (gaudted
S e ogesl el S eolatl

1. Discriminant Function Analaysis

g oo g i i Jlold () Clio adlae 4l
29 4 (30 48l)g8 Aiges WWr oluss g Capnd
AY) 2 (gpglaon Jlai 2)90 aibaio oz 5l (Bolas
laiges donacl)sd Comir cyapnd Sl g (53 VY g 03Lo
rSoal fasdn o[-0 B b S sy 4
Balletto et al. s, ;| claw Cbl cas B4
Y USS s edlaiwl 5590 Glas 10,5 ealiwl (1985)
sl pSoilul cwl sad S &l Y Jes
Cadd ()il 6y Sol yn Lols (e,
Slao) o pbsl Jb atlyd gg) p Gy
S dig05 15y b gy Solul ol o sl I (llae
s Sipe a4 oy Sojlul oyl wiS
3o (o Slao) B0b sdzaw dylaibul Job
Jilay a8 4 laodhy 5l lis (g ,Sojlul



WAT ke piin olo pyle osled pgd Jlo (2285 (5)9le (owlidCunmn) (pighs - (ool dlone o¥

alS jlg oSl 1) odlo g g owix 25 I o Lo
Sl Jols bl (giluodlel Jgemo Jolye
g K23 od> yoe (6pS by (s S AL (iludlad
S5l i) —okeSlen Uhg) 4 e
odlazwl L .(Gurr, 1991; Bancroft, 1962) s )5
ol Agd 2 (Bl Curdy (69 L9SwgSes
(Sliso dd 3)50 55 MBS B 3T 5 2 3590
Comogile sl lop sl clodlg N Comdy o
S pae b S92 (wined 9 Ailejel 9 4196 eyl
3pge )3 85 B sy y90 g (49,0 53 e
Saumggl Cundg g eSSl j lesd
S8 b LBlaie )5 )8 (yn 390 o) 3B
0ll dd Bl oy b (e oSy S

935 g 555590 gl

o> Glis b ed)S plnl polate ool 4 35 (slades
abgd dix ) dddlhae 390 oSl oz Curer S
o 4 bolSiu) pbS Canor Va5 15,5 0 1,3
isine s 3 Wogygeil coled )3 sitn 5S35

L0 dulie ob b baodly P<+/+0)

Bl ol g 5 iz 3 okt 308 3y axlln
ol 228 wlidedl clllae bl cas
yfae 5 olfedd 3blo | oguslol locdn
slopslsT g e oBtbojl 4 5 (5yolaen
ol 3l (B el sae S S ()l jogass
S5 L (B g ShesS S8 e
O Joloe (Bl Cldlllas plxl (4l g oS
g Ml ang anld pbxl cup Nab cus

(Balletto et al., 1985) 1oy acliysd 15 o (5 pSojlul S ytogd g0 oo Y JSW



AT ..Rana u)l.))d A.CL)9B odlo 9 ); u.?u.wu}o) axlllas Q‘)K’Q‘h 9 L&"W colal

d)l.@‘&l Cole

IS (Interorbital Space)
ID (Interarial Distance)

MDNS (Minimum Distance from Nostril opening to tip of Snout)

i 93 Oy dlols
oo So b iy dilio adlols J3ls

WUE ( Width of Upper Eye-lid) YL S oye
SU (Snout to Urostyle) Jetwgygl Uojey Jobo
WH (Width of Head) oo
LH (Length of Head) o Job
VDT (Vertical Diameter of Tympanum) Clowo 03y (53908 lab
HDE (Horizontal Diameter of the Eye) i a8l a8
MDNE (Minimum Distance from Nostril opening to anterior corner of Eye) i (o8 dAbeS U o M8l alols [Blas
LAW (Length of Arm to Wrist) zo b g3l Jsb
LoH (Length of hand) Cawd Jobo
WFFH (Width of First Finger of Hand) Cawd Sl gl 5 ye
LFFH (Length of First Finger of Hand) Cawd CulS gl Jobo
LHL (Length of hind limb to tibio-tarsal articulation) tibio- tarsal Jade b de plul Job
LT (Length of Tarsus) b sl Job
LMT ( Length of Metatarsal Tubercle(s)) LS’ B sl oS pes Jsbo
W (webbing) b LSl oo 00y
LF (Length of Foot) L Jsb
MET (Minimum distance from the Eye to the Tympanum) oo 03 b iz alols oy oS
EM (Elongation of Mandible) oylg)] g5y
TL (Total Length) o S5 sk
ol oled 3 0yengS ool (laaflygd 5 (it =W

AYFDHXXT) b b pes Slas
ol 5 (18 A1 A Y ¥ Y OF Y o
Opider pj Clao (oled 3 ol5eds i slaach)sd
e (yieS ojensS 5 saadlygd 5 jlade
AY AOF e D F X AA X AN YY) 5
S wibyly o g3l (VAN Y AD Y
» saclysd a5 ob ol 55 (ANOVA) b
NV ) iy, b She ) ddlio ¥ ool
BOsSG Lo /o0l pme paw jd (Fr g YA LYY Y
55l s

Caio ) Canms g Cawd CaSl (gl sy oo
Mo gl odle iz Sl yidi 5 iz 3 (SU) &
odlo iz )3 (YA oV &) s Slas g 0ylg)] g5y
{F9 Vi) Moo b i Iy

S b Gl @b S pully Jdos el
elod ) Cumex ezl ord (syglaer ladiges
Clic g 2V Kb o o4 glae Clio
Fre YA O XY & FUTY 88 FO FYF) s
Byl (P<+/+0) gyls gmo BMB| o2 L (FY 4 Y
3230 i osal ety @S przmen (¥ J5a2)
Slas (gyS0jlul )0 BMBT oy yiiin faezme D &S
@ Bl 0pengS g olesd adlaie 93 4 bgyye
Pt S Shy (ol o 5 &S i
NMDEF TN Slas odds (5505l
2 (W A X Y AF A0 NV Y A
S 0yengS )3 g (i olSedd sladiges
a3 o s ls cpizren (Y gds) 3l 1y Jlads
2y Sl Ll olKend oo slaaclyed



WAT ke piin olo pyle osled pgd Jlo (2285 (5)9le (owlidCunmn) (pighs - (ool dlone b8
ool ol > Calise ol Hlon 5l oad (g )slaen (o ye sloacl)sd (riwisy) sla Shy chuog Y Jea

Character N Minimum Maximum Mean S.td'. Character N Minimum Maximum Mean S.td'.

(mm) Deviation (mm)  Deviation

WFFH(1) 120 .70 4.10 2.1633+ 7266 TL(22) 120 59.90 19420 113.7767 26.1249
LFFH(2) 120 4.00 13.20 7.9517 1.8465 LH.SU(23) 120 20.75 51.91 31.4296+ 3.7269
LF(3) 120 14.10 4470  27.4592  6.0508 ID.SU(24) 120 1.76 6.61 3.4195 .8099
WH(4) 120 9.10 30.80 18.3150  4.2580 1S.SU(25) 120 3.94 10.66 6.9586 1.3448
SU(5) 120 27.20 89.30 52.3725 12.0998 WUE.SU(26) 120 3.45 11.69 7.0746 1.3406
LH(6) 120 8.00 26.40  16.3375 3.7332 VDT.SU(27) 120 6.06 10.93 8.2545 1.0315
1D(7) 120 .70 4.50 1.7665 5257 HDE.SU(28) 120 6.07 14.22 9.8112 1.3271
1S(8) 120 1.70 7.50 3.6050 .9924 MDNE.SU(29) 120 5.44 14.53 8.1537+  1.8764
WUE(9) 120 1.80 5.90 3.6192 . 7553 MDNS.SU(30) 120 5.27 11.30 7.6274 1.0259
VDT(10) 120 2.20 7.20 4.2683 .8835 LAW.SU(31) 120  19.02 40.76 33.3562  3.9078
HDE(11) 120 2.70 8.00 5.0783  1.1030 LoH.SU(32) 120 1531 32.06 252397  2.3312
MDNE(12) 120 2.10 9.10 4.1992 1.1089 LHL.SU(33) 120 71.05 98.87 86.9791 5.2903
MDNS(13) 120 2.40 8.90 40033  1.1707 LT.SU(34) 120 1531 34.88 26.2197 2.7172
LAW(14) 120 8.90 29.70  17.3933 4.1821 LMT.SU(35) 120 1.85 7.46 4.7036 .8314
LoH(15) 120 7.50 21.80  13.1483  3.0097 W.SU(36) 120 17.25 58.52 36.0687  4.6648
LHL(16) 120  25.00 81.90  45.4425 10.4218 MET.SU(37) 120 2.33 7.23 4.1048 1.0042

LT(17) 120 6.20 23.10 13.8892  3.2329 EM.SU(38) 120 24.83 109.48 525967+ 17.4984
LMT(18) 120 1.10 4.50 2.4567 .6994 WFFH.SU(39) 120 2.19 7.14 4.0905%* 9163
W(19) 120 9.20 30.50 18.7967  4.5416 LFFH.SU(40) 120 11.68 18.64 15.2450 1.5592
MET(20) 120 1.10 4.20 2.1517 7444 LF.SU(41) 120 41.90 60.97 52.6405 3.1888
EM(21) 120 15.40 34.87 25.8009* 3.7649 WH.SU(42) 120 24.03 39.60 35.0481 2.4596

o (ol p o)l Gl sl Hloa 5l (ldye 4Ll)gd (mwisu, o Shy oy £ Jg»

sl H5 gme P< o[+ 1> abgyyo 03l &S Cawl () (glime & %

Size of the character (mm)

Character Sex — - + SD (mm)
minimum maximum mean
M 1.80 410 +2.8182 5966
WFFH F 70 3.70 +1.9149 6091
e M 5.50 10.90 8.3182 1.1833
F 4.00 13.20 7.8126 2.0312
e M 21.60 37.30 28,5607 4.0149
F 14.10 44.70 27.0379 6.6340
i M 1530 24.70 10.1697 2.5307
F 9.10 30.80 17.9908 47242
U M 43.90 72.90 55.2182 77752
F 27.20 89.30 51.2031 13.2591
» M 11.80 25.80 16.3758 2.0672
F 8.00 26.40 16.3230 4.0010
. M 1.10 2.90 1.8242 4458
F 70 450 1.7446 5538
S M 210 5.60 3.7818 8560
F 1.70 7.50 35379 1.0361
M 2.60 5.00 3.8182 6957
WUE F 1.80 5.90 3.5437 7670
T M 3.00 6.00 4.5061 7088
F 2.20 7.20 41782 9290
o M 3.60 7.80 5.3576 1.0509
F 2.70 8.00 4.9724 1.1095
M 3.00 5.00 41273 8202
MDNE F 210 9.10 4.2264 1.2035
M 3.10 6.30 21697 8720
MDNS F 2.40 8.90 3.9402 1.2645
AW M 11.00 25.30 18.4788 2.8231
F 8.90 29.70 16.9816 45401
o M 1050 18.10 13.6455 1.9873
F 7.50 21.80 12.9598 3.3067
™ M 38.20 58.10 47.5939 5.8031
F 25.00 81.90 44.6264 11.6323
e M 10.80 20.40 145303 2.2007
F 6.20 23.10 13.6460 3.5253
v M 1.40 3.70 25273 5462
F 1.10 450 2.4299 7505
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Size of the character (mm)

Character Sex — - + SD (mm)
minimum maximum mean
W M 12.20 27.00 10.7455 3.4985
F 9.20 30.50 18.4368 4.8487
VT M 1.30 3.80 2.2576 6190
F 1.10 4.20 21115 7863
iy M 1717 3301 245401 3.5277
F 15.40 34.87 4262791 3.7605
o M 97.90 154.50 119.6455 155685
F 59.90 194.20 111.5506 28.9134
hsu M 20.75 51.01 +29.8931 5.3212
: F 23.08 37.47 432.0124 2.7267
D.SU M 1.04 6.61 33533 9580
: F 1.76 5.37 3.4446 7509
SsU M 3.08 9.43 6.8727 13174
: F 3.04 10.66 6.9911 1.3611
M 438 9.63 6.9622 1.1680
WUE.SU F 3.45 11.69 71172 1.4044
M 6.06 10.03 8.2015 1.0714
VDT.SU F 6.20 10.88 8.2746 1.0216
M 3.60 7.80 53576 1.0509
HDE.SU F 6.07 1422 9.8566 1.3612
M 5.44 11.87 +7.5007 1.3337
MDNE.SU F 5.54 1453 +8.3980 1.9976
M 6.06 9.42 75170 8333
MDNS.SU F 5.27 11.30 7.6693 1.0916
M 23.76 40,53 33.5094 3.8483
LAW.SU F 19.02 40.76 33.2640 3.0482
M 21.92 28.93 24.7517 1.7052
LoH.SU F 1531 32.06 25.4247 2.5123
M 7638 98.87 865495 5.8823
LHL.SU F 71.05 96.90 87.1420 5.0748
15U M 15.85 31.66 25.9456 2.5954
: F 1531 34.88 26.3236 2.7695
M 3.00 5.02 4.5640 6609
LMT.SU F 1.85 7.46 4.7565 8852
WU M 2554 4017 356803 3.2424
: F 17.25 58.52 36.2161 5.1106
M 2.61 717 4.0817 9788
MET.SU F 2.33 7.23 41136 1.0101
.SU M 32.36 7324 4452994 9.5039
: F 24.83 109.48 4553646 100235
M 3.89 714 .5.0871 7204
WFFH.SU F 2.19 5.39 £3.7125 6655
M 11.68 18.64 151375 1.6718
LFFH.SU F 12.07 18.47 152858 1.5225
U M 42.44 56.72 51.8275 3.0425
: F 41.90 60.97 52.9489 3.2057
M 30,68 3758 34.7885 15337
WH.SU F 24.03 39.60 35.1465 2.7313

Cawl Y3 gme P</B p3 dbgsye 031> &S ol pl (sline & %
M= Male, F= Female, £SD= Standard Deviation.
Female (N=87), Male (N=33)

s 4 (AV) odle olaws o (Chi =Y¥/Y P<+/-d) &S sl oL Chi-square (test) S xye 90;l
Cand oy (VV) Cwlay I iin (o) bxe » @ble 8 5 adllas 3)50 03lo 5 5 01,81 slaas
CeolKiwl ST ol g 5 i Nyl BMBL pa b g pxe job 4 foeme
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