VEOY OF ol FF W

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVAYYY Soloios ¢ g3 Jlis

DOR: 20.1001.1.23832614.1402.36.3.1.6

9 o3 53 Ay p _',Tcu.d oAl 1 iy p i eodBl Sl i 5 g pdy sl
(Pelophylax bedriagae) il g jew 42L, 48 sbay,Y¥ W

s A 9T sy A (S gw e Olgr

b 3 09 8 o she dKls olile S (5315 oK1 (Ol !

IACAVARTAREENCIVR WFEpE

VPPN s

oS>

&&j-w‘@#‘@ﬂé'mﬁle‘-é—?‘y)-"&ﬁ}@ﬁM?Jcls&zﬁmﬁ‘ﬁ&:‘@&%ﬁjiﬂi‘ﬁgﬁ@busﬁ
VLY w)ﬁbuﬁfli}uu‘yu QM&J&)‘JJJ{.L LA))Y ‘j‘i) C«.«‘ OL’I.\.%)')J 6‘]: o&.w_.u' oS b_j.,\mj.:.;d,a

)wﬁ‘.\*})ﬂc)lﬂéjwlj;ljlﬁh;)\fwj;ljJAJ:M:):;.j[)\}:.af:@L@;,—chwﬁl.uj&)\.géuﬂlﬁab@

e 4Bl GV W s s S Al JC@NU‘:ALS Slandlas cpl 3l el Sy o 4 Oles s

o RalS sls 0L ST 5l Lol s s S 13 Ol e 5y Cos LSS L Y 0 D5 a3 23 S

Ol e 55 ialS ¢ ass S5 03100 s u:@tsu.j@ﬂ,bﬂ SalS L ks 55 e L) S e Ll Csl O

)wﬂ%f;;)bjju)u,;Q;”ljjlASAlAQLiJL;)bT@tJ.xs\aQLiJMLZ)LQ.;\{wLEAJJ\);LE{ﬁuiAlSjw:)f;

Collass! C,b:ﬁjb )50 )}‘-;JM‘“JJJ“DSJCJLGW' J‘ ML@JMJ;LLJ.L&) Qlj:afvéj )\)w w_i.})g: a)\.Lv‘

e S eSS ol Sllug Sl Ll S Ol ss 1 AdS sba o3l

slaans o 1y SoL mals doss YO 5 il ol S
sl e b GRIE(A) 58 el g o]
3 5 35d o el O S AT s 5
(flieys das o Rl 1 LS ol 5 ool
Sl amsn Ve Gl a5 O S wg b
s 45 AL e SRl Aoy Vo (DAl p S 01 S
GLasllsy sy opl 3l sd e s o3 O e il o
23 e bl 8 (FF) S e sl g a5 0L
C.wl.i Syl 4 395 ST eagdewe j3 Loy L8,
Sl b Ul w30 gl ST d ol b adias

gty GALEIL Colg 03 5 e 5 S e L SLS e

Yyv

s.vaissi@razi.ac.ir : s ;S Gy oJ shns oy 55 3

-

4o dle

Sl ol e Dl bus b 85 5 ol
sle 5l b Gl gl L e Lag
ol Ar el el SUsl (Bl oy
das e Olis Olaass (YY 5 ¥7) ol (555,00 Ol s
2Ol s pSSke sl e do S sk s
LS Bl s VY B NN ey e (SO
WYl Oyl > axps buge (V4) cl asl 2055l
-V | ERS TRt WP ESSTI 2 S A VA RIRNVRpp- |
O 08 V.:Bl e sbadly (V) ol sld oy
Ole 3 el Ll Ol 2l oy a0 5 by sl lay p2S


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

VEOY OF ol FF W

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVAYYY Soloios ¢ g3 Jlis

S S 3 83 e DL s
Oliegiss Gy p L eddelsS of oy b Wis
Wl ol LA LS sgiome |y 4S5 55 0diS Jrald
5 (055 E5) (d S5 Olej o Slosally glaas slas
S sV aS ol oyls sy s S5 0l s oIl
A Sl sl s S0 L) S e
Sl GKen e iS5 L (T s s S5
a)\,ulu:ﬁSjJ;é\@Jk}q))Y@anwzﬂw
Lie b Wby by sli ol b s S5 0
S pdyllanil wsdll glaay o opl (o) Je (19)
sl Llg o S ol &Lar.mf'l.ia S eSS
e 3 gl ey3 OAE GBS Lald s ) Ol sl

(YF) LS g adldl Sl ot 51 20 Ol e
o iy ol DUy 5 s oy b S
058l DA Gt Sl oY L) Gimen 5 0SS
Coenl s a4 ol S Ol s (Bl i
8 3 oS Jrodd g Ol 3s (S5 ams b s
sl 3 ol il S Ulge 4 O mla DUl (e
i ol Slleg 1Y) ol ol 55 s S
Ul S Wl s S5 5 A S e mﬁ:\}); Ry
OSae Dl 0350 fens 53 i 4y ey (1 Ol 55
5>l Gl L P S e 5 b S 5l5
s e e Ol e Ral) B e s
LS 3 85 Lol oS (Jalge ple Lol s
Jle Ol g 3,05 355 oS Sledbl 358 o ol 6y
Ly a Odeise S bl (San (o glos 53l
S g, s, (ol Sl esgdome 53 5SS
edle (F) 5N aas 13 b cos SSdnsd
2l e S5 5 A ey Al nl
Solie b £ 05y b Cumex 5 b S Ll
G oz 4 oS gl Al STl
Lo ols a5 cdls sl Olp e kil S50

e b obagY Gl ame slas of ey Ll

YYA

DOR: 20.1001.1.23832614.1402.36.3.1.6

V) L el g

Ol yess SIS Sl 53 05 a4 Gl S Olies j 95
e Dby 5 bes L il iy ol b8l g
S pold Sy 5 SO s SNes gl
Sl Sl se i S 3 (P) 3,108 o G T
Slets 1 50 o) i 4 Ol Comer
5l VB Sl sla il s Sl ok 4 aldl
S (Y 5 Y4) il 0l 0305 s o (gla Lo
S wle oSy i 5 ol sl oss3 a8 5L s
Some 3 1 Oleaiss Mg e ol e 3l s
G 3 S Aas 1B skt B S sk
N T P R AWAPEVPETE
o g Y S R LG
as b gl (S s UK b Coner Sl
Ssline U o s f)l kg ar s b LT S
b Somexr Jodd 5 U e 5 s p il 2
Q.Quj:jm>¢g‘)h:;b«;}§u<i}le@b36
35 Ol 31 ol YV 5 V1Y) WL -+ sl
YU 5 e 13 S e Jie 5 S e slac]
SSE 3 B LS el b e S (655005

(Y0) S wal b 1y (53
Sliss & Ladie b &, Sl Siy Olsme O
das el 5t cou ) b S s eSS
5ol el s (F 5T (O Six st iw)
JUUPE ST PR CS JUOPS B PR DS [ TNRPE SO A
et 3 S 5 skt lsr 5 ol b S
Sl 0) 58 bl i olanys ol i
G d LL Oliss Y @Sy cslul Ll
3 dms e DAL S s jfl VLY w;ﬁ;
o3 S Jamte b LY 0 min A &5 sl
Ol sso a8 5l F 0 (O0Y) L5l o gz 55 LG
3 eSSkl and s 04 S 4 Bl o


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

\AEASAN a)La..f: ANd .,\.l;-

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVAYYY Soloios ¢ g3 Jlis

L el bo o sl €658 ol 5l olizal b el Cilanie
3B L Y LT ol maw 2alS L &S oS Jis
)Ju.::) & delS e)‘Ju‘MJw‘}S L;dja:}md).bini'"}

.Lﬁ@ﬁ}ngbLi}mMJ;J
s, 5 0090

Sl e gLy il AW laosS ig,ls 4 ged
VW a3 ¥4) Ol sl s, ) (Pelophylax bedriagae)
(Slad [o,e dids OA 5 a3 Y0 5 3,5 b aids
OA IS8 s gyl oo (s Ok @T ok
Sl s by DS 4 Gles Spe v La o
Goe 523 5l ek OIS Jome o g edoir
W cele 5 (gl p s 3 e Bl Yo g.j
s N IS e ST Gl 23S e
sy oS sl am s Yo b gl 5 3l S sl
0303 ol 5o sdalin 51w ail AU glagss
Jize oKlol 4 3 g ooy O ol &S b
350148 E3sm Shosn Db 05 s e LS
0 (OB JS2) dd esls 3 s g ank oo O g5l
A ealital O 5nST oy 3 T as 05enST sl
Aok Joli T 5 bl Jaes (5 Lwesle]
Ad b LS paeme 5o 5 LS Y s s
VY sl 4 ((Saadly i 31 O3l a5 S g s
b e e A mhaw B a5 2 Sla YIXTOXTV sl 4
LA ol apiead N L 2 Sl VP o G 5wl
3 YooY o O3k Of Ol = 4 (VC K2)
Gy S 2l s 058l sk 4y oS Bl
(C JK3) Ad apns O35 o 55 OS]

kS5 LS fu il 5l ey sl YT la gy, Jlass
Ls,Y (0D K8 as 56T ol 4 s e St 5N
O a4 (1C JK8) Lud esls Jlasl ol O3 4

5> &S A el Jlaml Y 0 s nsds slayls

AAR

DOR: 20.1001.1.23832614.1402.36.3.1.6

S U5 5 il VL s gy Sl
o053 03 ol is Sl ks 4 5 ilate 1S5 (6
S gleams = (Jlie 55 .00 5 YF) il wdls
Las o Ol st 3l g Sesl JT th.w 5 lac, s
e ssdeme GUlg L glagyY Gl ol Se
e e S R T ot
sl bl ol Sllag 4 cilaie sl (5l (6350

() detly (Bl s ) b

o ld oLl Olnl 53 s 6 Lo Sl adas 058 5
Jlad 53 spmse Gl Comer Jold o5 5 Sl
Sl S eSSl Ul Crr s sE o
035 5,5 5 das e LS5 |, Pelophylax bedriagae
b Jld 5 dled s bl sle Comer ol
Ol Sl i (5 68 sy o b 4 oSl Ol
OLKea 5 Pesarakloo llas b 5 a5 WL
Sy a fﬂ (YY) Lus 5 »e Pelophylax sp. (Y+\V)
el & 58 505 S Al Pelophylax sp (g 458 45
G55 o ol w O 2SI, 45 AiL e Pelophylax spp
siebosl adllas cpl 1L Gaa (YY) 555 e 35l
2oskigileans O mhu tals 51 6 ol
Lo omen S5 05 o3Il 5 0SS, & o3 S
Pelophylax ) <ilg) e a2l slag,¥ 51 eslax
OLL B (Y8 ul8) oY a= e Llsl 5l (bedriagae
S e 5wl ol (FF lS) s S
S5 g QL Ol (Jl el O g e Slay 5iS
o P e P M4 10 IOV RS W3 S G| Y
b Gl s a1 sl Gds cpl sl Sl
S e 1 e Ay gle o8 Sl gl 02 28
sods by b S, de gl VB A
oslanal (YF) (65,5l Ledls 5 S S s s s
il S5 Ll it b el 5 51 Lol 63 28
o o Clls bl S gl &8 das e 0l

S T sleesss 4 e b /s sl 5L


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

VEeY ¥ o les FF W

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVEYYY Slois o tins3, Ui

DOR: 20.1001.1.23832614.1402.36.3.1.6

.Mb&jjﬁf~~ C}w

oo 5421553 (D) slapss w8 5(C) Sibesl 3l (B) Lapss < (A) (s Ol @’l =15 Ola s Slss (ol pai gl Jome =) S
(Pelophylax bedriagae) <l

A3 s ol b O 1 sy oS Ko aalad
Al esls 5l 3 (e

ok s slaa Gl sl el s Lag)Y adss 1 dis
po> ole o oY e gl ezl f; /8 Ol
Cb S ades s el plidud sdey 53 b 4w (glazis
sbosl ¥ pa Sl p 8 A Ol 4 (f i OIS ol
Sl plinl oL ¥ Glaia bl LG b s
VA Olge a (fe OIS plt i S g anky i
A ) s esls (Gslae Sppe @) 3Y 8 sl p S
5o 078 [hlesl by e (TP 5 FYIY XY AV Y
AeiS dsb

3550 Sl e 16 10 g eSS 9 s 2 2550 Sl2 5L
Cfr.d (W o)ﬁ d}lﬁ O)‘..«LJ‘ )‘ J..J)L& ax)ao u'i‘ BEl WBps]
XO Y YA YO XY AA Y O W clags, s (SVL)

SialosT AY S AY VE SA S 0F OF F4 FFFY 4

2 Lsad 23 53 o 0 SVL ((redkis - )

Y

Ope VY Ol o Jlesl Jsl ole b 125 Jles!
Wl sl O e sy Gl ?) ol
ol s s axdls &5 b Jalesl bL B e sl )
o & Do it A8 Jlesl 25 sl (T e
Slag Ol e 5 a B Y 017 51 Ja e s
OS5 s A esls Al e Sl VY VSl
Al JL sl T b B s As lasl o ge ole 5o
VoV Sl s sl Of mhae oS s
B R A e e e ™
o250 Ol S Sas e a0l O S el ials
035 wlsl 5l b el YA Sl 4 (5,48 o A
S 1o g Al G b s Ojbee
Sliay bl O3be O 5 lame &l = a3 A
5SS e R S e s eles dlw s
IS o &lis) e 5 S 5l O3lhe fpizes
2353 B S dm s Jslele 51 05l s S e )3

4%}@))}@&)M:J§:&jﬁj‘w.xﬁdﬁ}§


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

VEOY OF ol FF W

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVAYYY Soloios ¢ g3 Jlis

@\:5
e 53 Sl s a8l B Sla g YSVLY ISt
Lol 5 (YB) Law e 2alS L jlas « (YA JS8) dals
ol bl b s o mlae (TO) g ialS
03 oS 4 aia s, 55 SVL S0l o i das
b les 53 s (TN 2010) o 28l L Slos
b sled s Solg s 5 (/07 24/Y) huge 2ol
3 SVL Sl o mdy A (6,5 o3l (Y/00 +#/YY)
e {VAFY VYY) dals [l s bl AY S,
53 2ale 55 5 0N 2V/FY) buge 2alS Ll s
AL 6,8 el VAPV £ V/¥0) G A8 L ks
3 g AL lad 938 Gl ailis, L35 5 Ol
JYV dals sl s s San s e e 0/YY &
= (VIS8 4l (oS o3Il 5as 53 Sas 03 e ke
Ul gl S by 0L ANOVA 1 Lol

(p=0.10, df=2, F=3.32) 5,l6 SVL (g5, » (5,03 sne

[
(e

bl % g

|._..—a):.:ul...:
-
kS
.
.

-.
2.
-_

= oomx e
Rl
K el
S-on-cam———
¢ cammmme
(poda) 7 U s
<o
:
B
W

DOR: 20.1001.1.23832614.1402.36.3.1.6

Gort i Sl § o) (a3 85 o arhs e
(Gay o ) b 308 s S5 0LL b bl
0 gl a3 S5 48 (@3l 3l sluns Cd) 3 S5 Ao
Comd) 2Ly Ol (la €503 (6 a5l 2ldas 5y ey plas]
st sl gl aised sl ekile LS| sl
a5l alal s 4 SVL (6,8 ol g (V0
Il ores b s e 9 L3 Ol 5,¥ V0 O35
S (sl 5l essle YO g ahols L OLYMPUS)
a5 Digimizer )33 o 5 alow 5 La s, ¥ SVL .l (gyls

A6 ,S oI OV

Gl (ANOVA) & b G ubyls 5JUT s bl Jow
Spod Gl 5 2S5 M ol 5 S e
Qj,aﬂ) tns sl anglie S eslixl u,';il,aﬂ 3y50 sla
S 53 5Ske e slE s Glp (S5 sl
dad LSl PS040 (Sols e claw A eslaad
(Mean #SD) Lo Gl ol £ - Sls &y 0 ba o3ls
wor gl (YY a53) SPSS (g bl aal s o 0L

A ool s JM}MﬁJ

AT
=
v

[

r Ll é

(e} e L ]

5 (B) v ye oS b sles (A) alssles 5 (Pelophylax bedriagae) ity s a2l 58 slas,Y (SVL) e b ess Jsb Y I
alesl Jsb 3 o s (C) e 288 L e

VY £\/5Y) & oL ks culg s 5 (VA
S sl Ol ANOVA 5l Jol> mls s (g ,Se5lul
358 W:J_fs Sl Sy gl g 30 Calises slalag

(p=0.01, df=2, F=22.94)

sl s Ss 0L YB S temed S5 0l

YY)

Sl s S5 o3l YA IS 1 s S5 65l
Gl L sl wald Gl s il e el 5
oo O L ol w28 L Sl 5 b s
o ilites glaslesd Slae Sl sl 5 Sle L as
wle Sl lr cis 4 LY s S ol

H\VA) Lgie 2alS LGl e OAFY VENVGY)


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

VEeY ¥ o les FF W (Ol plid s 5 dlme) (65 55l (sledn g5 adoms

YIV-TTY Slois s Jlie DOR: 20.1001.1.23832614.1402.36.3.1.6
s S48l Gl e Olpe YO IS el O e R T e T P ot T
Lobe 5 lgie (285 L sl cald Slag g3 Sl e e DL L Ol gl e BRI L Sl e s
5 Sole ey e Ol J@M@ﬂ sl Ol e ciliies lajles Sl Gl il 5 Sle
sl Olps o e Slajlad slas Sl EVYNVE) ale sl Gl w5 a4 Gos) S0
Sl (QAAENVN0) wals s s o5 4 (Aoyd) 05 5 (AYAY £11/00) Lawge 2alS L Ls (AF/AY
(AF/0 EY/70) m o sl 53 5 (W/OEY/FY) Lo s S5l (VAAY £V /AY) o e 288 L Lo Colg
Ssls Olis ANOVA 5l fol- ol al S S o3Il sloles & 5l Ol ANOVA 5l ol s s
I el Ol Db gme U Cilie glasles P=0.01,) 2,15 3,35 Olej (sl sme o3l iliis
(p=0.15, df=2, F= 2.30) (df=2, F=7.82

A B C

3 : . - = —
3 T ”
“ aals oy sl T s I‘ s g alf T e A R e e

Sles calisles ;s (Pelophylax bedriagae) cily) s asly 53 slas,¥ (C) el Ol 5 (B) (oss S5 Oles (A) pos S5 o5ll ¥ S
Sl o o 85 L s 5 Ja e IS L
e e (Y0) 358 0 a8 S 5 s il Saols S5 amd 5 Cou
JJU Co b LE_; B C‘)L LSLA‘}Q\ ‘LS““T{JJ?: BEl e)\.,b| 9
Slaoysn b Gl b (8500 xils (Y) das o 5l 3
Sl e S g piolal cul Sae e
gl s b (T0) Wiy e Bl Ol i ol st
g_,&b uT C]a..z ULASJJJA PLY v._:_JJS odalie axlllos

QL‘!) U,:AALS cwbﬁ: o)'(.,\j‘ ‘):..AS chiv) k;&jw &‘f‘

PPN RRCH SOV B R LT S PO I A
sl dealgr 53 50 o Ol e 53 1 Ol 33
03 s VB T gle opsn 5 Slley Coeal L(YA)
Ol jss Joold 5 b ge gl Sl ol S Ol
@ aly S Gl bl (Y0) Codl ol esls LS
L A
e sl Ol 5 4l Olje sl b s cpl xS o D LSM T e
O B IPE-S S o DY C PV SR v
a0 Ol 353 Gla ST ks 3 5 3 1S R CRCRN
Bls o3 b w5 L s e slan 0Bl Ol i
S i 3 e s e bl ST ol
OLT Slelazr bl 5 Ol 353 Slagnes (6,5 ,4)

PSS i 53 5 s 5 Ad Olgee e m e oS 33 6 3 83 0les 5 e gk O oo

L sl Olanil b sl S Ol pois 465 ol 0 &8
g ol e Lol

&M&-ﬁj)&.; J.AL:{ Aas @QL\A ol rbu‘ Sldlae

Sl L;Sb- B gﬁ-‘ (Y'/\ B Y?) Sl wJ;b oj\.l.?‘ R 33 omwﬁ JALC‘ & d\_},&cu L;"‘..J;J QLA) ULG

Y'Y


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

VEOY OF ol FF W

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVAYYY Soloios ¢ g3 Jlis

bandlas 53 (YA) 35 Ol Cte  Stian g 55 LG
2 Sl s U Cilie slajleg 45 sl OLAS @L:'o
o311 u:‘<'L“" S AL sdalis sl Jw.:.);.) o 31l
b ste slas 5 v gte Jlas 5l daldsles 55 s S5

By e m e sled S

b o sl s S M e 0l Sllas 51 &
S o 4l s MBS s S 0l
Ol s LB osb 4 b glass, slassY
Lol had sbaas ey N 5l 5 Vb s S
Obey Ol a5 sls glis Parris (2000) .(YY 5 V& YY)
R. sphenocephala s R. blairi s S5 0l « ol (sl o35
Ryan .(F0) das s 13 36 cou |y Lol gladS 55 5
Sy s S5 aS Ws S edalis and Winne (-1
Qv 3 V0 & Cwd 039, 7+ sa kS 3 R. sphenocephala
5 Xiao-Li .(F2) Lz 5ol S 55,Y o5 Sl el
Al e O o sl a5 W3 S sdalie (V1Y) 01Sen
S o SbaY s 55 0l er s S sk
Obey o SelsS das 513 56 <5 |, (H. chinensis)
5 omb obes Co edd Sop by @ln s S
ol S (FA) ol ol o Ol Ol Sl
S YY) S e bty S slaiags Sl sl
Gl gams ol &S lxes diime Oliis (YF
53 ilie 53 (FF 5 X0 OY) Cod Comar e Vb
c]a.w seals ("'“’" S (Yeee) 0L 5 Leipsasdlas
slasl B a8 w:ﬁ: oby ;.j
a8 (YY) WS euys (Hyla gratiosa, H. cinerea) s s
2353 0bs 5 AL Ll s O -
53 Jy Sl e LB C.ogeorgiana sl y)Y
e a5 ol sl 4 sl s b el
5 Amburgey .(fA) ol IS 31 o S5 Obey 5
Sbsles &8 Ll Cws B ol @ (YY) oL
Slir sy JB 1 ALl Ll s
53 (Y) 3,06 Pseudacris maculata sla N s Ss

Yy

DOR: 20.1001.1.23832614.1402.36.3.1.6

Ol Rana sphenocephala (s, ol <’L>.=;\ adlas oS
sl 6losss Gl ials woax 5 L lay Y SVL &S das
5500 W, 8 13 it s ARl Jases o
e SVL ey BB O plae gl e
0 4>, > Hoplobatrachus chinensis (slaasl 3
Cosedd Sy ol 4K gy sl Ol (g a8
Sop 23 L amlis 55w Olug b ol sl les
HB sk 4l Dby b o mhavles o 0l
Olas Looandllas 55 (FA) dils 58,5 SVL g 5
b s ol 5 o lasled 4l A, (.
A3 S ol S S ol s s e dals e
S50 2 Solagme 6 il slajleg anslis 4 S

I OLES SVL A,

Olsae a8 sls QL& Parris (2000) Lo 55 ol <=L>.L}l axllbo
5 Roblaifi s Ssoo3lul ot ol e
w;ﬁ; o311 ieman (YO) 5,40 R. sphenocephala
gyl o e (sl 2alS v s R. sphenocephala
BERULY BRGSO VRGO N [ VS R P
S 4= pl Doughty and Roberts (2003) asllas
2 AT Ll s s Of mlaw falS &S 0 fol-
s 2,14 il Crinia georgiana (sla ;Y ass S5 o5l
Sl Al L e Slge a4t 5 i WS Sl
SV R L ACIP S SR S 1 R ] B Ve B JORPN
Cowd axD ol 4 (YY) Oea 5 Amburgey (YY)
Sl 5 e 83 Il e ol pme galasl, oS il
S sy b Laes 53 b AT Ll 2 s
OLKen s Leipslen 55 ol <=l>.._}l adllas > Lilie 5 (Y)
2353 o3 O o J2alSeS A 03l 0L (Yoe)
Cos |, (Hylidae) s glaasl, 5 (5 8l 4555
Sl DS Y (S1 5 n en e o ) 0
STl Gl a1 s S S S o3l e«
SLssY S5 55 ppizmen (V) Aas mSs e

s 4 pe3 S5 o3Il 5 w3 S5 Oles H. chinensis


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

VEOY OF ol FF W

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVAYYY Soloios ¢ g3 Jlis

SalS b IS ey Ll s sdalie (ilesl o las 4
bl G sl Ll 2l 28l s Ol e O pedans

Sl Sl e @l sy ol
St b b O 4 Bl5 e el sl T ULy
Sl ol 55 el pn e Ol L Gl (gl
@l Sl Sae Liole sl S5 cpl daly el
Ll s ok s gndy Slanl LIBHL 1 Sl e
Comer 2Lk 4 el (S 5 AS al b jate oo
ol @l s SaS ode Vb JLis 1
sl Vb & b 65 e Gl ool Sae sl
3y sl 35 AiS o JUchl |y ol ankad anss 5 5 40
SLOYE 3wl g gl ol J s &8 e S
Gl S o S5l (o glao 53 L) 3
Ll Azl a8l Ol s 15 (s pdyillaadl
Comerl B g pddlanl LIE ly SR e S
05 Was g g odes gl 4w s 4 5L (Gable)

(fr 5 ¥0)

6)‘}<~‘L;"'

plnil S Jbo gl Culex g 4 g5l oK
55 J gl oo ¢ 4ol OLL 51 ise Ol g 4 andlas <)
0 o 28 O e Ol 4 o

.Jbﬁuﬁ@b),\si

1- Adelizzi R, Portmann J, Van Meter R. (2019).
Effect of individual and combined treatments of
pesticide, fertilizer, and salt on growth and
corticosterone levels of larval Southern leopard
frogs (Lithobates sphenocephala). Arch Environ
Contam Toxicol. 77 29-39.
https://doi.org/10.1007/s00244-019-00629-6

Amburgey S, Funk WC, Murphy M, Muths E.
(2012). Effects of hydroperiod duration on
survival, developmental rate, and size at

yyf

DOR: 20.1001.1.23832614.1402.36.3.1.6

AUl glajled oS A el Ol il b axllas
ke a8 A edalive 5 ls s S5 0les  (Suls e
Lol 5 cagme sles S aalisles 53 a3 S5 0l

25 A Vs g AL Sl e JalS
s R. sphenocephala s R. blairi <& ‘&T 0395 Ol e
Ryan Llis 55.000) sl 515 36 o | gl glaaS 5o
On S sl e ulslas osls and Winne (2001)
ARl s s spngste e sl les
Qo S IPEIN 655, VO IEVNY o0, 80 Glas sli Ol )
(F4) W 8 saalis R. sphenocephala ;s (ZOA/A o5,
< Wby ol 58 (Y0VY) OLKea 5 Amburgey
o5 S e s JB s ol s sl
s 5 S e Ol 5 5|0 Pseudacris maculate (gla s Y
5 Xiao-Li .(Y) (/#/F) 55 Bla= bl e o
JB Ol ph a8 L5 S sdalie (YY) 01
S8 al= 0 ;5 H. chinensis sl 31 sla Olye 5 =5
LB FO e S s sl gla e Llosls Y
JCE.UL%: o bagyY aS sk ((YA) 3,10 e 5
Oy e felsS 5 e 5 S o Olge SVl 2l 5 ol
bs oo 5 S0 L5l byl elod G 05 ) ad S
7 g obles b - cobe 5o L)Y Ole 5o VL
c]a.d oalS 4 g ,m aslyss glagyY A das e Ol
b oS13 LS 3 s By Rl s O

&ﬁﬁ)&fﬂﬁlﬁd\}gwbalja.(\‘A)m

@Lu

metamorphosis in boreal chorus frog tadpoles
(Pseudacris maculata). Herpetologica.
68(4):456-67.
https://doi.org/10.1655/HERPETOLOGICA-D-
11-00093

Blaustein AR, Walls SC, Bancroft BA, Lawler
JJ, Searle CL, Gervasi SS. (2010). Direct and
indirect effects of climate change on amphibian
populations. Diversity. 2(2):281-313.
https://doi.org/10.3390/d2020281


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

\¥.

Y old P Al

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVAYYY Soloios ¢ g3 Jlis

4-

Brannelly LA, Ohmer MEB, Saenz V,
Richards-Zawacki CL. (2019). Effects of
hydroperiod on growth, development, survival
and immune defences in a temperate amphibian.
Funct Ecol. 33(10):1952-61.
https://doi.org/10.1111/1365-2435.13419

Brooks RT. (2009). Potential impacts of global
climate change on the hydrology and ecology of
ephemeral freshwater systems of the forests of
the northeastern United States. Clim Change.
95(3):469-83.  https://doi.org/10.1007/s10584-
008-9531-9

Buckley LB, Jetz W. (2007). Environmental and
historical constraints on global patterns of
amphibian richness. Proc R Soc B Biol Sci.
274(1614):1167-73.
https://doi.org/10.1098/rspb.2006.0436

Cahill AE, Aiello-Lammens ME, Fisher-Reid
MC, Hua X, Karanewsky CJ, Yeong Ryu H, et
al. (2013). How does climate change cause
extinction? Proc R Soc B Biol Sci.
280(1750):20121890.
https://doi.org/10.1098/rspb.2012.1890

Collins JP, Storfer A. (2003). Global amphibian
declines: sorting the hypotheses. Divers Distrib.
9(2):89-98. https://doi.org/10.1046/j.1472-
4642.2003.00012.x

Daneshvar MRM, Ebrahimi M, Nejadsoleymani
H. (2019). An overview of climate change in
Iran: facts and statistics. Environ Syst Res.
8(1):1-10. https://doi.org/10.1186/s40068-019-
0135-3

10-Dastansara N, Vaissi S, Mosavi J, Sharifi M.

(2017). Impacts of temperature on growth,
development and survival of larval Bufo
(Pseudepidalea) viridis (Amphibia: Anura):
implications of climate change. Zool Ecol. 27(3—
4).

https://doi.org/10.1080/21658005.2017.1360037

11-Davenport JM, Hossack BR. (2016).

Reevaluating geographic variation in life-history
traits of a widespread Nearctic amphibian. J
Zool. 299(4):304-10.
https://doi.org/10.1111/jz0.12352

12-Denver RJ, Mirhadi N, Phillips M. (1998).

Adaptive plasticity in amphibian metamorphosis:
Response of Scaphiopus hammondiitadpoles to
habitat desiccation. Ecology. 79(6):1859-72.
https://doi.org/10.1890/0012-
9658(1998)079[1859:APIAMR]2.0.CO;2

13-Doughty P, Roberts JD. (2003). Plasticity in age

and size at metamorphosis of Crinia georgiana
tadpoles: responses to variation in food levels

Yo

DOR: 20.1001.1.23832614.1402.36.3.1.6

and deteriorating conditions during development.
Aust J Zool. 51(3):271-84.
https://doi.org/10.1071/2002075

14-Ebrahimi N, Sharifi M, Vaissi S. (2020). Effect
of density and food level on the growth,
development and survival of larvae of the green
toad (Bufotes variabilis, Pallas 1769),
Amphibian: Anura. J Anim Res (Iranian J Biol).
33(2):90-104.
https://doi.org/20.1001.1.23832614.1399.33.2.6.
8

15-Fan XL, Lin ZH, Scheffers BR. (2021).
Physiological, developmental, and behavioral
plasticity in response to thermal acclimation. J
Therm Biol. 97:102866.
https://doi.org/10.1016/j.jtherbio.2021.102866

16-Gervasi SS, Foufopoulos J. (2008). Costs of
plasticity: responses to desiccation decrease
post-metamorphic immune function in a
pond-breeding amphibian. Funct Ecol. 2(1):100—
8. https://doi.org/10.1111/j.1365-
2435.2007.01340.x

17-Ghodageri MG, Pancharatna K. (2011).
Morphological and behavioral alterations
induced by endocrine disrupters in amphibian
tadpoles. Toxicol Environ Chem. 93(10): 2012-
2021.
https://doi.org/10.1080/02772248.2011.621595

18-Harkey GA, Semlitsch RD. (1988). Effects of
temperature on growth, development, and color
polymorphism in the ornate chorus frog
Pseudacris ornata. Copeia. 1001-7.
https://doi.org/10.2307/1445724

19-1PCC. Climate Change (2007). The Physical
Science Basis. Cambridge University Press,
Cambridge.

20-Karraker NE, Gibbs JP. (2009). Amphibian
production in forested landscapes in relation to
wetland hydroperiod: a case study of vernal
pools and beaver ponds. Biol Conserv.
142(10):2293-302.
https://doi.org/10.1016/j.biocon.2009.05.002

21-Leips J, McManus MG, Travis J. (2000).
Response of treefrog larvae to drying ponds:
comparing temporary and permanent pond
breeders. Ecology. 81(11):2997-3008.
https://doi.org/10.1890/0012-
9658(2000)081[2997:ROTLTD]2.0.CO;2

22-Lemckert F.(2010). Habitat relationships and
presence of the threatened heath frog Litoria
littlejohni (Anura: Hylidae) in central New South
Wales, Australia. Endanger Species Res.
11(3):271-8. https://doi.org/10.3354/esr00277


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

VEOY OF ol FF W

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVAYYY Soloios ¢ g3 Jlis

23-Loman J, Claesson D. (2003). Plastic response to
pond drying in tadpoles Rana temporaria: tests
of cost models. Evol Ecol Res. 5(2):179-94.

24-Loman J. (2001). Local variation in Rana
termporaria egg and clutch size: Adaptations to
pond drying? Alytes. 19(1):45-52.

25-Lowe K, Castley JG, Hero J-M. (2015).
Resilience to climate change: complex
relationships among wetland hydroperiod, larval
amphibians and aquatic predators in temporary
wetlands. Mar Freshw Res. 66(10):886-99.
https://doi.org/10.1071/MF14128

26-Mérquez-Garcia M, Correa-Solis M, Sallaberry
M, Méndez MA. (2009). Effects of pond drying
on morphological and life-history traits in the
anuran Rhinella spinulosa (Anura: Bufonidae).
Evol Ecol Res. 11(5):803-15.

27-Marquis O, Miaud C. (2008). Variation in UV
sensitivity among common frog Rana
temporaria populations along an altitudinal
gradient. Zoology. 111(4):309-17.
https://doi.org/10.1016/j.z001.2007.09.003

28-Matthews JH, Funk WC, Ghalambor CK. (2013).
Demographic approaches to assessing climate
change impact: an application to pond-breeding
frogs and shifting hydropatterns. Wildl Conserv
a Chang Clim. 58-85.
https://doi.org/10.7208/9780226074641-004

29-McMenamin SK, Hadly EA, Wright CK. (2008).
Climatic change and wetland desiccation cause
amphibian decline in Yellowstone National Park.
Proc Natl Acad Sci. 105(44):16988-93.
https://doi.org/10.1073/pnas.080909010

30-Merila J, Laurila A, Pahkala M, Rasanen K,
Timenes Laugen A. (2000). Adaptive phenotypic
plasticity in timing of metamorphosis in the
common frog Rana temporaria. Ecoscience.
7(1):18-24.
https://doi.org/10.1080/11956860.2000.1168256
6

31-Mogali S, Saidapur S, Shanbhag B. (2016).
Influence of desiccation, predatory cues, and
density on metamorphic traits of the bronze frog
Hylarana temporalis. Amphibia-Reptilia.
37(2):199-205.
https://doi.org/10.1163/15685381-00003044

32-Moradi F, Vaissi S, Akmali V. (2019). Impacts
of temperature, water level and density on
cannibalism of larval Bufotes variabilis (Pallas,
1769). J Anim Res (Iranian J Biol). 32(1):49-58.
https://doi.org/20.1001.1.23832614.1398.32.1.8.
1

YY'#

DOR: 20.1001.1.23832614.1402.36.3.1.6

33-Mosavi J, Vaissi S, Dastansara N, Sharifi M.
(2017). Effects of temperature on growth,
development and survival in larvae of
Pelophylax ridibundus (Pallas, 1771) (Amphibia:
Anura): Linking global warming to amphibian
development. Acta Zool Bulg. 69(4): 541-546.

34-Newman JC, Riddell EA, Williams LA, Sears
MW, Barrett K. (2022). Integrating physiology
into correlative models can alter projections of
habitat suitability under climate change for a
threatened amphibian. Ecography (Cop). e06082.
https://doi.org/10.1111/ecog.06082

35-Parris MJ. (2000). Experimental analysis of
hybridization in leopard frogs (Anura: Ranidae):
larval performance in desiccating environments.
Copeia. 2000(1):11-9.
https://doi.org/10.1643/0045-
8511(2000)2000[0011:EAOHIL]2.0.CO;2

36-Pesarakloo A, Najibzadeh M. (2019). Life
history of the Levant water frog, Pelophylax
bedriagae (Amphibia: Anura: Ranidae) in
western Iran. J Anim Divers. 1;1:11-9.
https://doi.org/10.29252/JAD.2019.1.1.2

37-Pesarakloo A, Rastegar-Pouyani E, Rastegar-
Pouyani N, Kami H, Najibzadeh M, Khosravani
A, et al. (2017). The first taxonomic revaluation
of the Iranian water frogs of the genus
Pelophylax (Anura: Ranidae) using sequences of
the mitochondrial genome. Mitochondrial DNA
Part A 28(3):392-8.
https://doi.org/10.3109/19401736.2015.1127362

38-Rudolf VHW, Rddel M-O. (2007). Phenotypic
plasticity and optimal timing of metamorphosis
under uncertain time constraints. Evol Ecol.
21(1):121-42.  https://doi.org/10.1007/s10682-

006-0017-9
39-Ryan TJ, Winne CT. (2001). Effects of
hydroperiod on metamorphosis in Rana

sphenocephala. Am Midl Nat. 145(1):46-53.
https://doi.org/10.1674/0003-
0031(2001)145[0046:EOHOMI]2.0.CO;2

40-Shoo LP, Olson DH, McMenamin SK, Murray
KA, Van Sluys M, Donnelly MA, et al. (2011).
Engineering a future for amphibians under
climate change. J Appl Ecol. 48(2):487-92.
https://doi.org/10.1111/j.1365-
2664.2010.01942.x

41-Sinai N, Glos J, Mohan A V, Lyra ML, Riepe M,
Thoéle E, et al. (2022). Developmental plasticity
in amphibian larvae across the world:
Investigating the roles of temperature and
latitude. J  Therm  Biol.  106:103233.
https://doi.org/10.1016/j.jtherbio.2022.103233


https://dorl.net/dor/20.1001.1.23832614.1402.36.3.1.6

VEOY OF ol FF W

(Ol ) polid Cs 5 alma) (655l Slednssy adoma

TYVAYYY Soloios ¢ g3 Jlis

42-Spieler M. (2000). Developmental plasticity and
behavioural adaptations of two West African
anurans living in an unpredictable environment
(Amphibia, Anura). Bonn Zool Monogr. 46:109—
20.

43-Thomas CD, Cameron A, Green RE, Bakkenes
M, Beaumont LJ, Collingham YC, et al. (2004).
Extinction risk from climate change. Nature.
427(6970):145-8.
https://doi.org/10.1038/nature02121

44-Trenberth KE. (2011). Changes in precipitation
with climate change. Clim Res. 47(1-2):123-38.
https://doi.org/10.3354/cr00953

45-Walls SC, Barichivich WJ, Brown ME, Scott
DE, Hossack BR. (2013). Influence of drought
on salamander occupancy of isolated wetlands on
the southeastern coastal plain of the United

DOR: 20.1001.1.23832614.1402.36.3.1.6

States. Wetlands. 33(2):345-54.
https://doi.org/10.1007/s13157-013-0391-3

46-Wilbur HM. (1987). Regulation of structure in
complex systems: experimental temporary pond
communities. Ecology. 68(5):1437-52.
https://doi.org/10.2307/1939227

47-Williams SE, Shoo LP, Isaac JL, Hoffmann AA,
Langham G. (2008). Towards an integrated
framework for assessing the wvulnerability of
species to climate change. PLoS Biol. 6(12):
e325.
https://doi.org/10.1371/journal.pbio.0060325

48-Xiao-Li FAN, Zhi-Hua LIN, Jie WEI. (2014).
Effects of  hydroperiod duration on
developmental  plasticity in  tiger frog
(Hoplobatrachus chinensis) tadpoles. Zool Res.
35(2):124. https://doi.org/10.11813/j.issn.0254-
5853.2014.2.124

Plasticity under climate change: investigating the effect of water
level reduction on growth, metamorphosis, and survival of Levant

green frog (Pelophylax bedriagae) larvae
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Abstract

Understanding the relationship between climate-based habitat conditions and survival is
key to maintaining biodiversity in the face of rapid climate change. Water is a limiting
habitat variable for amphibians because larvae must metamorphose before wetlands or
ponds dry up. Changes in precipitation and temperature patterns globally affect the
amount of water available, but the impact of these changes on amphibian growth,
development, and survival is poorly understood. In this study, the effect of water level
reduction on the growth, metamorphosis, and survival of Levant green frog (Pelophylax
bedriagae) larvae in three treatments (control, moderate, and rapid water level
reduction) was investigated for 129 days. In each tank, 50 larvae were subjected to the
same diet with 4 replications. The results of the experiment showed that reducing the
water level increases the growth rate. Treatments with moderate and rapid water
reduction showed a decrease in the size of metamorphosis, a decrease in the duration of
metamorphosis, and a decrease in survival compared to the control treatment. The
statistical results showed that the effect of these treatments on metamorphosis time and
metamorphosis size is significant but insignificant on growth rate and survival. This
information can provide insight into the plasticity of this species under climate change.

Key words: amphibians, global warming, aquatic fluctuations, development, mortality
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