[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

32,35 (bl 2o sl R ghy 4w

m Journal homepage: http://jair.gonbad.ac.ir

° ISSN: 2423-6349
23—36 wilxao (1 o ylow <14 0499 29k 9 Sladed iple O30
uﬂ”l’ s ol

(Gambusia holbrooki Girard, 1859) b ;g ol Jioudsi g oy b sl 9w jlisle cwyp
0L g olowl Jguas 50 (sLiile S oliwl) luwbolS ailsog, 4o

2 i 3595 il ! 6505 Jatew o193y L pule

Oyl @S elrs ol (b milio 0uSLisly (oMb 09,5 -1
Ol B S5 (85 (nb milio g (65,9liS 0aSiily «Muss 09,5 -2

PRV Wlie &g
Ljomsls ol Jioadss 5 o, gl asls (o JLSle cwyp Boa L Lol> asllas Jeol img3y

bl SlwlelS a0y, 40 ales g o pmé 455 S lexeas (Gambusia holbrookiy
5 b)) 6,18 paiges fad 9o b jo ale axkid VYV (jelate oy awlys [l a4 (olisls S

Jolss  miwinn o Sy ad ds (S adg xSl ol Sl eslaiwl b 1401 Jls 5o Geb Ao azsw ,U
oobe 5 p glo iz Glp 0abSISE O jgods SUS 59 9 JS sy eo,lalisl Job (IS Jsb 1400/03/04 =30 o
alayl ) .050,5 ooliiwl cital gy Hlgttiml § padd 5l diges pw paad (gl o (5 o5l 1404/12/08 : 3y

Sl s 9l 5 (GSD) SilogusgoliS” (aslis (K) condg 15251 iy 5301 39U
P o §lpeadodalie fw yiSTas aS by lis bl ol aulbre fad ;2 30 g iz 90 40
2203 Y1+ Gl L g oole iz 0 Tpammin 2 w09, 05 JLo 2 0ol iz sl 5 I 145150 Jghans Okans 5
b g (V) Gliasl 1o 5 as oole iz s Sl jaim 50l 50 aoyd /P 5 Lol | alie caSiih (S 09,5 (5 )8l Jugew
&S Q5 oSl b

vy

soheil.eagderi@ut.ac.ir

osle g 5 i Sy oz Jbe aauly o D el b (P> o0 0) 09 o sime glis 9B (V:V/VA)
2y (6550) oo ylis a5 ael Cawsas YIYA o YINY 5oL 0 o YITe 5 YNV Cus ja ol jo
090 S5l SVl b 90 58 g iz 55 52 50 Condg piS1E 05 lmog I den o Cue S kel
39 999 byl YL (65l ge jsbay Losle 1o SilogugaliS asls ((VYE B V/+Q osgax)
Wosle oo (651w 3o (Las 1) gy palie VYY) jub & Cond (VOIAY) oliasls Jad
039 £55 53 035 0ae YVIAD) 5l 5l yidien (O 09 )5 50 59 308 TIIT ) (liels o 55
48120) (s Josb 19 27 s 09,5 sloosle 55 iy 5 sk e ooyt O3 (o
el GV iy 5 sllan Condg 455516 IS oy b esaline (o5 1185 5 e s
(G. NOIDIOOKI) LjyralS sale (2t 71es Sotyn 5 (5235 it b 55 5,55
9 PPy B9 (pl Carex Co i y0 Wilgl o pole dalllas e o @)l LS ailsog, o

9565 15 oolital 390 dihate o (slopiansST 5l clilis

w309, «(5 55000 « SloguigaliS asls s, ol ([l djealS oS sloo g

Sl
—Jsb alal) 0500 j0 Oledlbol aljl oo ML 5 owliss doddo
M e Copde g byl slp (LWR) (5 abil, ol plele gSlibcen; Gl Sy o)
il pRoolSal 1) 0095 Canj 05910 g 039 (5900 pals g Camog LSl Wl Sl (9 dsbk
5 &8y S o sl s dsb sladae Sl iaren ~oobe Sldlas o 4oy BB Ceenl Silogugals


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

1405 )l@d d o)Lm.'Za 14 099 56\)){)& wmshl.o 4.’.).&:})

(@l CB) &b 5l e bl &5 Gl e
Syl g Oloale 5)¥ 5 035 S0 ezl slaybs,
oduwy S @ soxe Sldllas jo oKins; Jlisle @
.(Pyke, 2005; Rowe et al., 2008) .|

VWWero amo j0 )b s lp bjeelS lpl o
2 09T g ol (Byme LVl b oj L jslaioas (sun o>
byd aog alox 5l 55885 Lol il sloasy> ST
Col @il (ST, 131 slaadss 5 ol mds o35
o, de (Coad, 2017; Radkhah et al., 2021)
Gl Sy a4 (ogumme Dldllas 00 ,mlS aSTyy
Ol & lapiawsS] jo @Sl Jready 5w,
alsog, ,o 2011 o 5en 5 Patimar :Jlw sy
sleacsel> o 2017) Mirdar 5 Arshadi « s
Gl Fhs a0l a4 azgi b el o plool (i
Ll 4 gl o alyicoe el (slais? (s
Sari ) Dgi yund hgiwd Wi oSy Jaoxe
@bz glacosas asdlae «@nd Kurtul, 2020
slog Cuonl 5l 5985 (55U laads> ;o Ljemsls
BYo y SHo 4 wilg oo Sldlas ol aal ls 5 5
2ol osill Sl st 5 455 (ol el Suidse
ules SaS ogy sloaisS

ozl o 5l S oliile,S oyliwl 55 SLalelS ailsss,
SIS Olea 5 0gde wgeime a3,S Wby wie
wsll jeiS o o Ll ol laolin;
axdllas ygiSU cadlaie yo 45T il jpam 3529 b 0gd oo
ol 50 ol Jieadgs g a0, slagasli 9)50 50 (oaal>
Oidob alal) wd;y gl ety (o Sl pw) 2
Foddy slagazls g (Coxdy He5b 5 0B, o5l
L35l (olo (o Sslep 5 SilogugoliS asL)
o) olwlls  alssg, 4o (G. holbrooki)
5 Qb Juad 93 50 o Sy (ul amlie 5 (oliile)s
Sl wlgs o addllae ol ol owlys 1>l 4 5ol
S clis 5 rlpe 4555 ol Como e sl sl
Oled) 5 g (lnae )Ll jo adhaie (oo () E98
A2 )18 O g s jlasre

Sebise odliinl plele gl cunsy o))
Moutopoulos and Stergiou, 2002; Froese, )
S5 4z b anlie jsliiedy ()39 - Jsbo 4l (2006
S0 Wl Comex Qb own 5 bl 5l (Sn
mﬁ )9..513 (Klng, 2007) ojjsa )bﬂ oolazl
Radkhah and ) s(%es 5 ;9,0 50 ool cwdl yl5me
Sl s> dalie Jole b 0 4 (Eagderi, 2015
,e56 ol (Ahmad et al., 2012) aeo o ylis |,
95 O S E5 Ol 6ln ande AP lh S (lgiea
3,8 oo 8 oolaiul 550 Blo slodisS Comem jo A
L cunsy 56 (Eagderi and Radkhah, 2015)
Jolpe 53 5 Sl Oglite (So3glsn5ed Jalse 3l 4 4z g
(Ahmad et al., 2012) s)ls Loy s, cilise
Sieadg cunsg 5l Sl SlegugelS asls
Syl o asls ! aes e @) ale slaaseS
5 Olawess s, b blsyl o glabe cwix g5l (5T oslull

(Anderson and Gutreuter, 1983) cl aa.
;) (Gambusia holbrooki Girard, 1859) L ;s.5
aisb e (Family: Poeciliidae) jlsqlus olole o8
ot 2l plale slaaisS o oo S 5l (S lsiea s
Froese and Pauly, ) ssi e aslis ol o
5 asS ol e e3game (2021, CABI, 2021
3 1 laeyls Jled 5 oS gl U 358 50 (o2
@laoio B gtz bl 5l gk 5 S ol oo
94 Tnl wilied Wl (asr Gl
el 355 iz eyl Gogildl iz 51 (6 ks s 35
w5z Sl Sl ailoygls g L)l pul e il (5 ez
CABI, ) coul ooy (byme i 31 Jlos 51 sl iso
3 Oleiedy ojg el 4sS cpl (Jl> ol b (2021
Ol ezl GodisS (nyicFe Jb ee 50 5 (nFEe
(Pyke, 2008) s¢i 0 azlis oz ;0 b
ey gl o pa e i sl
N 60k e emix gsb «(ViViparity)
Lilyd )l ey b Joxd 5 )18, s pdSlasl
G.) Ligmels oole 4 (‘_jagﬂ R W) B~V
5 b slcaxe> b cwl ool Kl (hOlbrooki
Ao LSl eads o)ly o)l slolius; o 1, LI
ol (Coad, 2017; Radkhah et al., 2021)


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

b 9 QL Jauad o (slitile )57 L)) ClwlolS ailsog) 30 b jgrelS (Blo Jhoudsi g oy o psld g (Sow jLSlo oy p

aog> g 3gh oo wSlid 435 mpe laasli w5l (S
Karami et ) cul g e y2esls 24360 Tsgos 1 5 0
T g a0 47 oLl Job o ,0 5 @l 2017
iz 2y 5 Frb akds 10 5 az 0 49 b ards
Fleis 485 85 5 ax 0 34 b aids 48 5 ax,0 33
.(Zarezade Mehrizi et al., 2018) el oo &dlg
3 5 3000 G 500 o ailsog, opl O (20 ol
ool Dglitie ¢ Jlo dlidee Joad ay aty a5 wll oo 4l

(Karami et al., 2017)

) 9 Olgo

asllas 5 y90 dilaio

5 ppl ase Grd b ollls alby,
Wsles SLbl sla ludias 5l wlbos, cpl )l b,
s 30 Alie o8 slaasliy g 0,5 o dediz
ool « JS8) Wgd o oo O—l @ alsog, pl &S >
a0y, Jlail b oluile,S liwl a4y 0955 51 o ailsog,
OLsl )3t 9 0 pow A3 (b Lol )3 9 B
Zarezade ) ssi o odusli 45,5 wilsog, «oliw)es
Sl 4 olwllS alssg, (Mehrizi et al., 2018

W 5002 aigad Jome

oliile,S oyl 33 T (gadgn 10 Clawlols ailsogy (Ll i cundgo —1 S

2810 paiges (ol (o Ldl yiar Cuxdgo —1 Jyuo

adlaico dy o ywd

Sl ir laisko

Aigos dlaxi ol |

aismo ol b 34° 46'14.14"N 20 1
47° 64' 45.04"E
SS90 4 o i o 34° 46' 15.08"N 19 2
orpmenls sl 47° 64' 42.92"E
SS90 5 izs yliw 4 34° 46'21. 61"N 20 3
. L el 47° 63'97.44"E
Oyl Sty

gz s ) g 50 St olSiylo] &y i
ooz D0l (e g 2o jobody iz g0 (Lol

W8S 8 ey S50 IS
Wy gl g 0ig — Jeb akly (Jsb kg,
Job 5 JS Jsb abuly (omyn jshareas :(Growth)
Le) o5 Jsesd ool 2 has (g5 Jute 5 JBaz

OB by
3Gl pdises walllas ol jo inldbe 31 (6,10 paiges
oslizsl b 1401 500 5 bl « b 90 b, olesls
B339, yumn 50 oBius] aw j0 S ey S oKy
5o obale (1 Jsaz) cd,8 abl Cllals Lol
Slallas pls! Cgz g s sy 5 s o o


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

1405 )l@d d o)Lm.'Za 14 099 56\)){)& wmshl.o 4.’.).&:})

035 (o)
sheslaiul b lale olS (55 1 Silogwgols sl
S shieds e 5 xSojll e sl
Slooks g 5 sla iz 6l p (GS]) Sslegugolis ozl
Vafajo Dyanati et al., ) oo oolizal b3 akl,

(2012

G51= E X 100
BW
o% U5 039 BW 5 (e)9) oS 55 GW (T jo o5
o Al a0y Ojso 4 a3l cpl adliee (p)5)
20,5
Soslee aes polateds caalllas ol 50t oamd (5397
Sge obole oS5 )0 Serge laSes J5 (3lhas
Arshadi and Mirdar, ) cé,5 15 el g5 5)les
Jd daly Gkl s Gsled o (2017
VRS SReY] (Loyd, 1984)
Rw=FW

Bl o 035 Wgllas (551 F el ol o
-0 039 bl o Spslen RW g (o5 )
sl
Jloy a5l ol aesls  sales 15 ylel Judens g 4y 325
=5y Shapiro-Wilky sbys,ls o503l b o5
9 V) SLatl 0550 Canid b oz o Al il
P55l gesl 5l ool b Jad g0 Geizren
5 &b, slasarls awlis .25 bl (Chi-square)
O3] 5l eslinl b had 99 (rr 5 iz 99 (0 ool
L (Independent samples t-test) Jaio cos
90 5o (Mann-Whitney U)  csog g (9ej]
Sl gre mhaw (8l Ojee bosls g Jb g pas
sl s os a5 s 5 0105 lagyse;l ples sl
Past o YY ases SPSS la 13316 5 5l eoliiwl b (5Ll
Excel Jiles L 5o lajloges 28,5 sl § aseus
DA w5 2016

5 ankad 0% Lol Ljeuels oole axkad VYV gaoxe o
Gl Jead o axdad YY g (ool Y4 g 5 ¥0) liwoli Juad
5 P asodle gz Cond 0905 duo (00l YY 5 5 TY)

o3 3,5 VADVA 5y b jo 5 VoV /oY liasl

2 eolawl (Cren, 1951
W =aL"

a «(CM) s,laibewl Job L (@) 2lo ;59 W eyl jo a8
Lo oS wblbige g S B3 b Dy ol oy
@llometric coefficient) eyl coyo lgse
Froese, 2006; Radkhah and ) s o aislis
Sl b ooge ~Jeb alal, b luie (Eagderi, 2015
Student’s ) cosgwl 5 oyge5l 5l eoliiwl L3 (5,95
Shi 5l ka8 90 4355 0, (6o b o awslie (“t7 test
395 oy B F 3) Szesll b 0 = 3) Sy
st D dl)b Jlads axilis> 31 Jisr et al., 2018)
5 S STy e S yiegll ) ool il 3 5
2 opl el it SO eyl o) saimslis sl 3
aed o i 1) Sojmegpl ai, D=3 a5 el J
(Radkhah and Eagderi, 2015)
Condition ) coxsy ,e56 (K) coundg ye51
25 Jeep el p ogded ol 5l (Factor
0 awwlxe (Bagenal and Tesch, 1978)

K =W/ L3x 100
b g €m) o, lutenl Job L (@) oole 055 W e)] jo a8
~Jsb aluly sl gmesSy b cd b s edll o
Radkhah and Eagderi, 2015; Sadeghi-) ;s
3L s (Nejad Masouleh and Radkhah, 2020
59 3l dadised G e lp bl G (e
il Gigm Olsl 5 s el coe (LSl
5l lagld shite p o eolaisl (Operculumy
5 Sxsleor dgad ;o (ilr b g iy Al (o 4> b
5SsSee oY 93 G haie O b gilugead 5l
Sl e st g oleeiel 5ol ol B
oo 2l e cele Y Goe 4 (ol 3l giluilas
W08 S e g 0D oz o 5 glacdl b oools I3
@ e oSy Seag il ) eolitul b LSl 90 ye
Slppgas plp ¥ bV olaS)n b Jlumms (e
s, » AU aYls ws; slaail> 5l aias
plosl Imaged l3dle s 5l oolinwl b Jluows polas
OBy e Se L olren (Slawe)) oy g e 288
Gl b ad)s s an) Jle S glge @ (el
9 el Jiie job 4y a5 90 Lawgs (5)led 8o (l)
1o0ze diges il SOl s OS] 0929 &g o


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

(mm) o jleiliw! ok

(mm) s it Jab

b 9 QL Jauad o (slitile )57 L)) ClwlolS ailsog) 30 b jgrelS (Blo Jhoudsi g oy o psld g (Sow jLSlo oy p

30.00

25.00

20.00

._.
Cn
o
=

10.00

5.00

0.00

e 2y . e

oleale sl o latial Jobo g S Jsb G ) (9o 5
25wl b ) e S plele Job L)
5 JS sk om (G Sy o pd sl a1 3 IS
5 089 csyias oole 5 5 sl (ol o sl Jobo
(I’2) YU Sgaw,S ) ol o Egammo o Sl cewsas 0199
mola addlhs 5550 Jgad o lele Jsb Jolsd
ML'GA ‘59......:;) JJA wl...a &J‘“)‘)" 0D

5 obels
y=0.8042% N
s TR R
...... 0¥
PR o [ ]

2200 2300 2400 2500 2600 2700 28.00 2900 3000 31.00

(mm) < Jsb

iz Slaens o5 ol Glis Sl (se3l @b
) VE I P UWE R R It B R SIS I R WK V- 0
Sl 92 =0/ P> o0 il anslas gyls e
o s (D9l e (2 =0/YY P> e/e0
P> 00) 050 Jlogme sylel Gl 5l Jad g0 o

O =0y
Ol Jad jo i SSE lale Job Ly, mls
coyo bt wlal p ol sad sols lias 20 IS o

bl Juad 55 (G. holbrooki) b jgmls alo oole g 3 sla iz 30 Job Lulgy -2 JsCis

Fokele
25.00
y =0.8074x+0.9127 e .®
20.00 R? = 0.8988 .. be
Q.,&-.. °
Q. .
el @ L
oe @
15.00 «
10.00
5.00
0.00
15.00 17.00 19.00 21.00 23.00 25.00 27.00
(mm) Js Jsb

osle lnle
50.00
45,00 Py
1000 y=0.8167x .
: R?=0.993 ~
4 X
3 2500 o®
2 2000 oo
E 1500 o’
£
~ 10,00
5.00
0.00
2000 2500 3000 3500 4000 4500 5000 5500
(mm) J5 Jsb
oolo fyLalo
40.00
.-.
35.00 v = 0.8301x+ 0.682 '
3 3000 R*=0.994 .
) o '
j 25.00 L
. .
4 2000 .‘_d'
i) ”
E 15.00 ®
E, 10.00
5.00
0.00
0.00 10.00 20.00 30.00 40.00
(mm) s Jsb

b Jas 40 (G. holbrooki) b jg.uels sale oole g 5 s iz jo Job Lulgy -3 Jsis

Jad 5o iz SSEa 59 ~Jsb abal, @l 5SS
5 IS b om Gem Sy curd wedee Ol ) sl
5 084 i jay sl Jad jo 00l 5 5 ploale s 039
Joe caslie o3l sasasplis a5 w5 el 096

Ol Jad jo iz SIS 4 (59 —Job adal) @l
o o ‘@Lu U""L"‘" » Sl 00l ool ul.m.» 4 J&m )

Pk g 5 obele H 59 9 JS sk e (SeesS)
S el et 098 5 083 o jar bk b

‘wl » os)l.c w‘ ‘5'9_»..»;) J\.Lo WLHO Q"’)‘)" )iLu

50.00


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

(BY 5 &9

1405 )LQJ' d O)L&Jz: 14 099 5‘50):‘)[: @thsblb 4.’.).:&3

# okals eole yLale
0.350 ¥ =6E-061 3.000
R2=0.8364
0.300 . 9500
_"-' ° y = 1E-06x340 ..
0.200 ‘ [ < bl
0.150 .S % 1500 °
’ o .o 0 ® ® 000
0.100 °
0.500 o®
0.050 -
0.000 0.000
20.00 22.00 24.00 26.00 28.00 30.00 32.00 20.00 30.00 40.00 50.00 60.00
(mm) 5 Job (mm) I8 Jsb
olkale JS
3.000
2.500 o
‘§ 2.000 y=1E-06x3% & 7
_\gJ 1.500 R®=0.97 .
~ ® .-
@ 1.000
0.500 ‘.-d"
.
20.00 30.00 40.00 50.00 60.00
(mm) s Jsb

bl Juad 55 Glwlels 659, 40 (G. hoIbrooki) b jemls sl J5 caxes 5 00l <y ybdle 13 oy —Job abul, —4 JSs


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

b 9 QL Jauad o (slitile )57 L)) ClwlolS ailsog) 30 b jgrelS (Blo Jhoudsi g oy o psld g (Sow jLSlo oy p

i sLalo ool 4 Llo
0.300 r o= O
2.500
0.250 y = 5E-06x3.12 o *
Rz=0.84 e 2.000 L
'g.zoo . :. R 30 o y = 2E-06x3.38
g 5 3 1.500 2_
9.150 Sy RZ=0.96
B 100 8- w 100
0.500
0.050 .'r
0.000 LA
0.000
0.00 10.00 20.00 30.00 40.00 50.00
17.00 19.00 21.00 23.00 2500  27.00
(mm) Js Jsb
(mm) Js Jsb
obsle J5
2.500
2.000 L
B500
3 y = 2E-06x3.22
9, R?=0.97
£000
0.500 .
’.
0.000
0.00 10.00 20.00 30.00 40.00 50.00
(mm) §s Jsb

sl Jead jo Sl ailsag, 40 (G. holbrooki) b jemls ople JS caxes g oobo oy yldlo yo (39 —Job alaly -5 i

039 9 Job Sl oosls « Jad g0 2 g s sloog )T
> (A0 ke 4 aile by 4y Cond (g iy
Jad o cddionn sldigel puizes Gl dsS pl o
Soml Jad 0 wpd Gladiged b anslio o bl
Ny oo a5 Wogr S0 5 3Vl Gi9 9 Job eSlee
(o Al Jlo 08 Jad 5o pVL ad) 2551 G4
Jad )3 27 (G 05,5 sboosle ;3 G35 9 Jsb (oSl
2 Ol ereS 5 (a8 185 g yie Lo 48120) Ll
5 soiee 20/15) 5oL Jad ;0 07 s 095 slays

b oalie (p,5 0/18

3 biels 2l o Sl pwyn l Jolo bl
oadiodaliv fpw pSlas a5 ol Hlas Gl alsog,
J992) sl Jlo 27 ole iz (sl 5 17 5 iz s
1507 g sloog )5 aly 5 Qlsl Joad 90 52 50 2
20 s 098 S J jo il jpax uix g0 e 4
Qo yd YV o) oS Lad Slgl 3 L g oole i ;o pamis
09,5 ;0 .w5,5 cdwlice (b 0 dsyo +/F g il o
20,0 6115 5 il o asy0 Py oy Jlglys 0
Slols ot s 05,5 o Lol gy bosle 51 yiios Gl yo
Gl 5o 20,0 4815 5 liasl ;o s ys 48/3) leecols

plos jo oy olal s 5log is Sail g 4 cod


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

1405 )l@d d o)Lm.'Za 14 099 56\)){)& wmshl.o 4.").&:})

Clawlol§ wils3g; 53 jli 5 bl b s ;5 (G. hoIDrooki) b 3ol cals sslo g 55 b i o HLS Lo -2 Jgo

(£35) S 039 oxSle (o oleo) JS Job (aSilso (a0 33) gl 3 Slass Jod i g0y
0/21 £ 0/05 24/32+1/85 i YA Oleats » 0"
0/18 + 0/04 20/15+1/42 WA A b » 0
0/35 + 0/09 25/40 £2/31 /57 Y ol oole 0
0128 + 0/06 21/60 £ 1/85 O/f0 V0 b oobs 0
0/42 £ 0/08 29/50 £ 1/92 AR VY Olals » 1
0/35 £ 0/07 24/80 £ 1/63 O/YA N by » 1
0/98 £ 0121 36/80 + 3/45 ATAZN \'f ol ool 1
0/65 £ 0/15 29150 +2/78 BIFA \$ sl ook 1
1/85 £ 0/32 4820 £ 4/12 Y- ¥ ol ool 2*
120 £ 0128 38/50 £ 3/85 .18 Y b ook 2*

3ot Jad o ouls (550 paiges lale a5 B o
pookele b awlie o ool flale o Siloguwgolis
UL.QLA BN &ULA}MJBQLE ua.>Lw ‘U"‘ 5 05)LC Oy s
Shobe b awlio jo bl Jad ;o ool (5 )l pdigal
olad 1y YL polie wivg ool dpo july Jad jo oS
2 okele slacumaz o )0 oo (55lpR dunlio olo
ol (5 o paiges lale a5 ols lis alide Jaad b
Loawslas 0 iYL s 6)3]f°‘b Oliwss Jad o
Solear Dealels wlag, Sl sy b 5o o isls

D1 oy oaud

SilogugolS asls wgnds 455l i, oS @l
slodad (b jo esle 5 5 plale s gyslen s
2l bl el ot @13 Joom o b 5 Ll
Soyiogll 50l g bl slaJad o lale w555l
mdiged lple jo ol 53 4 e aldl il sogr Cuiie
Soe Sy yiogll ) 658U bl Juad 50 00l (k0
Gl gl 3l had o oalds spo lale b aslas o
b jo ol Jlaie LD polie anslie b aliws ol a5
LeSB polie 005 o aseie (0=3) eyl 0,
dslie el Cawdds SO 3 i e olele Cussg
Obid ol 5 Ol sladad o plale Condy 551

SBdad 10 jgmls (ploodlo g 5 Sl uizr )3T (0 9 Siloguugolis (ALl camidg 59iS 16 ) (5981 amnliio -3 Jgur

b 9 bl
o S9l e Slogugolis (asld  Cordg ol wd) soX b shaw coren
(o 339 55 5 & us)
2/08 1125 e Syyegll 3117 30 5
31/1£20/18 15182 1/36 cuia Suegl  3/40 29 oole ylowsls
12110 1130 Cuie Suyegll 330 59 Js
2/00 1/09 Cuie Suyegll 312 39 5
27/185+0/93 1223 128 cuie Syegll 3138 33 oole b
7187 1221 e Soyegll 322 72 Js
sadodalive Gy STas aS ol lis GlwllS ailsoy, G oS A g Coy
ol ddbige Jo 27 0ol iz slp g 17 5 i (6 Gooarls 5 s L5l s Gua b Lol gl
alsog, 50 (Y1) o, Ken o Patimar s b laaisl, (G. holbrookiy Ljssls ol Jwads 5 o,
bl o Sglie (I laoole 3 07 Loy oy jiSTas) oy Clwlels ailssg, 10 wxles g (cogmé 4355 SO lgrcay
, 2013) | 5en 4 Fattahi adlas L a5 Jb> 0 2 Ligmls pale g jisle wyp 285 el
8


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

b g bl Jauad 5o (olitile 5 (yliwl) GlawlolS dilsog) yo b jguals plo Jhoudsd 9wy ool g (Lo LSl (o) p

y Sslas ol 09 yiedes 29150 50 yo 5 e e
ol s 4 e 8 a0 VL as) E5 4 g
Er Iy @l ple 4 i et e
Cunha et al., 2019) sls cous pudplic
O oS 5l oolaiul b (YY) LS o Nguyen
Sl Jad o LjgelS w255 a5 wisls plas aily,
3 i lssme yobas Gy, 50y s 0/28) (bl
Carmona- .cwl Gy, ,o yio duo 0/12) ylives) Juat
S (Srod Lilowl Coizr U il b ogiz 5l bjenels
lpl 23,5 a1 4 ol aby £ g Lo o
oS et ol Jolge oldé aolis g Lo b ol i
pole 5 5 iz gl B el (i sk alaly o
YIYA g YN 0L 50 o YIFe o YNV Coijar obals
30 Cudte SO el 0y (69501 saimo yLis 45wl Cawoas
s Andreu-Soler s b laasl pl .og ooy 5 acn
3 h=3/59) oSk a0y, asg> o (Y +F) o, Ken
yee alssg, ,o (2012) Hosseini 4 Sedaghat
Jo ol Lol Jleses (esle sl D=3/49)
S yogdl 665 4S5 oloems o 40 (2013) Erguden
Oglis 5 o3b wlgs e a5 8,5 555 1, (0=2/92) awe
é.)L;.A LUREWRVORLIVE DT 2 ‘1,5‘).» ‘G’aﬁf‘?“’ Lyl s o
Weatherley and ) ozl s paiges slagig, g 2lié
Sl a5 wiS e oS 2006) Froese (Gill, 1987
oo Lis ¥l YL polie g el F Y (n Yoora D
Sy &b, aJ.MSJ....:L ol dsllas (o 5ol a4 cad
oea 5 CUNha slaasl L a5 ol o5 Juad o
Sls Slezaa (Y-VY) o) Ken 4 Nguyen P 2019
e 53 4B )0 Comdy HeiS 1 codal Cawsds ol 3l
aS OVYE LY/ asgamme) 090 G 5l 5L Jad g0 42 g
Luls eaumsplas (1951) Le Cren jlae (olul 5
slp @l glie 4 (BI (pwyins 5 (2l oolla
ol YL polie il co SlwllS ailsog, ;o bjesls
Sl 4 Gl e |y el Cas Gl o asls
S5 Sslwe w3 g O YL sles gl g adgl Sladgs
Kurtul et al., ) sls cos p,5 Jad o Jroadss slp
alssg, ,o 3 (2015) Eagderi 4 Radkhah (2024

Slp 20 e iSTas) eldS lisl o slopiuswsS]
(e 0l S en osls pgas 1o (i 90 ,»
09,5 ga> 4S5 ) jlew o ;o 2013) Erguden
slaadl b as 3,8 SIS iz 50 2 0 1) 27 o
swpd 00l iz paas o ol ddlhe jo caiddl)l
o i3l g (Jlo ¥ 5STas) ol yes Jsb il oo
S35 0,8l b sladisS 55k sla S 5l djsmelS ool
Jiodd g5 (x> E9b L as” el (r-Selected) r
‘m.).c (Pyke, 2005) MLGA o‘).n& YL’ ).3.035].0 9 ))xc
AV s Sye a Olgion 1) 2 (s 09,5 )0 oy jp
Ul smels by Jreadss Jad gl 5l e b
(Magurran, 2005) sls cos YL i jo 0B,
5 Haynes adlas L o> gudss mls awlis
e sbjeslE slacese> o (1995) Cashner
o 095 5o e e olii | bt (5581 5 1S el
50 o, 6175 5 el jo asy0 £0) oy Sloly2 0
Slel 3 A+ o 03,5 50 Lol g brosle 5l yiion Gl
Gob jo asye 48/5 g ol o a0 48/3) aools
Gl samsplas Xl il alil by 4y Cans
Gbasl L oS cel YL e o ool i
albas (imen ¢ (1995) Cashner 5 Haynes
Syl GlgEan Wl jo (YY) o, 5 Nguyen
5 o V) A Seop Jad g0 p 0 S i S
Sldlas boases opl ol plas ghlo gne gl
Sari 4 Kurtul 5 :lkew o ,o (2013) Erguden
sl e 2013) o, Ken 4 Fattahi J ol b
aS W, )15 1 el G o pime ade LS
G5 oo by asme Lyl i s Sl 5l 56 Wlgs oo
Comoz Jolad oamolis yols dsllas o pwis ol
ol SlewlelS ails0g; 5o ol Collae Lalyb

(Fryxell et al., 2015)
(s oy S plas o as ol lid gdew ol @l
Ol Fad )3 oadione sladised (139 5 Jsb eSSl
e Sl 092 s Jab g0 e slasises j) i
36/80 sl ;o Job (Sl dvosle 17w 05,5 5o

! Seyhan Dam


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

1405 )l@d d o)Lm.'Za 14 099 56\)){)& wmshl.o 4.’.).&:})

3090 (pl anl jo Zasl 0,5 Juad jo Jreadss g5, »
2018) K. o Radkhah 4 (2008) Pyke
w2500 b ol yon YU (5,500 a5 oS o oS (2020
G lyedr Ljoals Coddge Jolse on St S

2Bl o2l

0y g LSl 5l melr gl addllas (nl laasily
alsog, ,o (G. holbrookiy Ljswls ale Jieadss g
Y o aSlas) oole g Jlsle aws oo @l Olwlls
Sl 5 @) YL (g 05,5 50 baosle jpa> L (JLo
Comex oligy oo lis 0" S 09,5 ;0 by iy
PRI B FOAL SV ESSURCTIIK ISP
AV Candy 95516 dnos S olas 5 St S agll 0,
Job s xSyl b ey @Yl Jeuily 5 S,
egmé 455 ol Bge )5l I (Sl (e ol
e Slen sl dibie S3slsS] Luls L
Oloyer (i3l ohiga (Jreadsi g (p ) Gl alo
5o <5))-" L;)\Afd\.iuﬂ 6‘)‘.’ 4355 u.:‘ BB (_g)'.i)d.,olj).g
s b anglie ol e buld o acles
— s &S wes oo L Bl s Olpl 5 ety
Sl b Gl lacuner )3 LjgmelS  Jtandys
Ll b @l 6l oV oty €55 (ol 5 o
p asS pl e Ol A azg b oob geie Jae
uL,._M:Lan :ULé-bj) ) U] Coro> Co pdo 6 A9 UL_QLQ
S5 O STy s il 5 ol b Sl
Wlg oo Sidgh om0 oaldsl ] Gledbl oy o a4
bsgi supse 5 (S5 sleasly sl ol lyea

255 1,8 oolatl 5,50 oy, 63 sloylolu

References

Ahmad D., Najar S., Balkhi AM., Rather
MH., Sharma R., 2012 Length weight
relationship and relative condition factor
of Schizopyge esocinus (Heckel, 1838)
from Jhelum River, Kashmir.
International Journal of Aquatic Science,
3(1): 29-36.

Andreu-Soler A., Oliva-Paterna FJ.,

10

Coxdy HeSl polie (aeg)l azlyd ad9>) 95,405
adllae 0,5 (915 Ljsls slp 1, So sl YL
LS as ols lis axa ,0 (2015) ol I8 3 Kumar
9 Swse Sl & Jreadss Jad 5o Ljsell Consy
o sadonalie Lab s8Il L a5 wloo ol e
2 wothe Cunsy Sl )l Glitee jole adlae
lp o8y ol YL Jeily Sk ClewlelS ailss)
(G. holbrookiy L;jsesls cores> 3y 4 a0l

il e
ol fad o boole o SileguwgalsS ezl
OYIYY) 5k Jad 51 Y6 g lo s jsbas (VO/AY)
Gupta 4 Singh glaasl L Lad 65 cpl o
401, GBSl iSlas a5 ais Jloast axb s 4o 2014)
Satps @i G (Gl sl sl o
o2 ailsog, ,o s (Yo1)) o) 5en o Patimar .ol
Ldged odalie 8o, g i slaole o 1, GSI jislas
w |, olet ;o GSI )38l 2026) Ko 5 RA0
by @l mle & it (ooyiwd 5 0l VL sleo
wols Jiendsi 5 oliS gai sl |, ayl s a5 wlaadls
2 e boole i Gy5lpp pol> adlllas [0 aiS e
ssba (O 09 £S5 S e dae T ol
ol Sysbar e (YWAD) 50l 5l i s)losine
wlssg, ,0 (Y1) o Ken o Patimar mbs 4 laasil
, 2017y Mirdar 4 Arshadi 5 (FF/F%) o0
ooy Alboe Suop (37/83) Gl sloaciol>
2+ = 09,5 sloools aS ols las b So9len LS|
Jdo 4 (Ol )3 ao)s YV 2) oS Jlol 092y L
s smlio GSI g (o5 185) 3L (55 (oSl
Ot e IS Comaz 055 0)gS )0 ez s LB
5o ) pol> adllas ;o GSI (a3ls 5 (s s i5len
Woole yiis (5 A8 ele s oS (Ol yo YL

Torralva M. 2006. A review of length-
weight relationships of fish from the
Segura River basin (SE Iberian
Peninsula).  Journal  of  Applied
Ichthyology, 22: 295-296.

Anderson RO., Gutreuter SJ. 1983. Length,
weight and assoiated structural indices.
In Nielsen, Larry A.; Johnson, David
Lawrence (eds.). Fisheries techniques.


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

b g bl Jauad 5o (olitile 5 (yliwl) GlawlolS dilsog) yo b jguals plo Jhoudsd 9wy ool g (Lo LSl (o) p

Bethesda, Md.: American Fisheries
Society, pp. 283-300.

Arshadi A., Mirdar J. 2017. Study of some
biological characteristics of Gambusia
fish Gambusia holbrooki (Girard, 1859)
in the Sistan Chah Nimeh. Conference
on Strategies and Approaches to
Rehabilitation of Hamoun International
Wetland. Zabol University, 6-7 February
2017, Zabol, 10 p.

Bagenal TB., Tesch FW. 1978. Age and
Growth. In: Bagenal, T., Ed., Methods
for Assessment of Fish Production in
Fresh  Waters, 3rd Edition, IBP
Handbook No. 3, Blackwell Science
Publications, Oxford, 365 p.

CABI. 2021. Centre for Agriculture and
Bioscience International.  Gambusia
holbrooki (eastern mosquitofish).
Updated 18 December 2020. [Cited 20
May 2021]. Available from:
https://www.cabi.org/isc/datasheet/8208
9.

Carmona-Catot G., Santos AFGN., Tedesco

PA., Garcia-Berthou E. 2014.
Quantifying  seasonality along a
latitudinal ~ gradient:  from  stream
temperature to growth of invasive

mosquitofish. Ecosphere, 5(10): 1-23.

Coad BW. 2017. Review of the livebearer
fishes of Iran (Family Poeciliidae).
Iranian Journal of Ichthyology, 4(4):
305-330.

Cunha M., Macedo N., Wilson J,
Rosengvist G., Berglund A., Monteiro
N. 2019. Reduced sexual size
dimorphism in a pipefish population
where males do not prefer larger
females. Ecology and Evolution, 9(22):
12826-12835.

Eagderi S., Radkhah A. 2015. Length-
weight relationship and condition factor
of mosquitofish (Gambusia holbrooki) in
three inland basins of Iran. Poeciliid
Research, 5(1): 39-43.

Erguden SA. 2013. Age, growth, sex ratio
and diet of eastern mosquitofish
Gambusia holbrooki Girard, 1859 in
Seyhan Dam Lake (Adana/Turkey).
Iranian Journal of Fisheries Sciences,

11

12(1): 204-218.

Fattahi N., Patimar R., Ghorbani R.,
Farhangi M., Bahalken A. 2013.
Investigation ~ on  some  growth

characteristics of Gambusia holbrooki

(Girard, 1859) in some aquatic
ecosystems of Golestan Province,
Northern Iran. Journal of Applied

Ichthyological Research, 1(1): 53-66. (In
Persian).

Froese R. 2006. Cube law, condition factor
and weight-length relationships: history,
meta-analysis and recommendations.
Journal of Applied Ichthyology, 22(4):
241-253.

Froese R., Pauly D. 2021.FishBase. World
Wide Web electronic publication.
Updated 15 June 2021. [Cited 25 May
2021]. Available from:
www.fishbase.org.

Fryxell DC., Arnett HA., Apgar TM,,
Kinnison MT., Palkovacs EP. 2015. Sex
ratio variation shapes the ecological
effects of a globally introduced
freshwater fish. Proceedings of the
Royal Society B: Biological Sciences,
282(1817): 20151970.

Haynes JL., Cashner RC. 1995. Life history
and population dynamics of the western
mosquitofish: a comparison of natural
and introduced populations. Journal of
Fish Biology, 46: 1026-1041.

Jisr N., Younes G., Sukhn C., ElI-Dakdouki
M.H. 2018. Length-weight relationships
and relative condition factor of fish
inhabiting the marine area of the Eastern
Mediterranean city, Tripoli-Lebanon.
The Egyptian Journal of Aquatic
Research, 44(4): 299-305.

Karami M., Mirdar Harijani J., Gharaei A.,
Pouria M. 2017. Investigation of water
quality of Gamasiab river using
biomarkers of BMWP and ASPT.
Journal of Aquatic Ecology, 7(1): 29-38.
(In Persian).

King M. 2007. Fisheries
assessment and management.
Blackwell, 400 p.

Kumar R., Muhid P., Dahms HU. 2015.
Biological mosquito control is affected

biology,
Wiley


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

1405 )l@d d o)Lo.a.';’a 14 099 56\)){)& wmshu 4{).&2})

by alternative prey. Zoological Studies,
54: 55,

Kurtul 1., Sari HM. 2020. Length-weight
relationships of invasive mosquitofish
(Gambusia holbrooki Girard, 1859) in
23 river basins of Turkey. Turkish
Journal of Zoology, 44: 324-334.

Kurtul I., Tarkan AS., Sar1t HM., Haubrock
PJ., Soto I., Aksu S., Britton JR. 2024.
Exploring invasiveness and versatility of
used microhabitats of the globally
invasive Gambusia holbrooki. Science of
the Total Environment, 925: 171718.

Le Cren ED. 1951. The length-weight
relationship and seasonal cycle in gonad
weight and condition in the perch (Perca
fiuviatilis). Journal of Animal Ecology,
20: 201-219.

Loyd L. 1984. Exotic fish: Useful additions
or "animal weeds"? Journal of the
Australian ~ New  Guinea  Fishes
Association, 1: 31-42.

Magurran AE., Khachonpisitsak S., Ahmad
AB. 2011. Biological diversity of fish
communities: pattern and  process.
Journal of Fish Biology, 79(6): 1393-
412.

Moutopoulos DK., Stergiou KI. 2002.
Length-weight and length-length
relationships of fish species from the
Aegean Sea (Greece). Journal of Applied
Ichthyology, 18(3): 200-203.

Nguyen H., Bell JD., Patil JG. 2021. Daily
ageing to delineate population dynamics
of the invasive fish Gambusia holbrooki:
implications for management and
control. Biological Invasions, 23(7):
2261-2270.

Patimar R., Ghorbani M., Gol-Mohammadi
A., Azimi-Glugahi H. 2011. Life history
pattern of mosquitofish Gambusia
holbrooki (Girard, 1859) in the Tajan
River (Southern Caspian Sea to lIran).
Chinese Journal of Oceanology and
Limnology, 29: 167-173.

Pyke GH. 2005. A Review of the Biology
of Gambusia affinis and G. holbrooki.
Reviews in Fish Biology and Fisheries,
15(4): 339-365.

Pyke GH. 2008. Plague Minnow or

12

Mosquito Fish? A Review of the
Biology and Impacts of Introduced
Gambusia Species. Annual Review of
Ecology Evolution and Systematics,
39(1): 171-191.

Radkhah AR., Eagderi S. 2015. Length-
weight and length-length relationships
and condition factor of six cyprinid fish
species of Zarrineh River (Urmia Lake
basin, Iran). Iranian Journal of
Ichthyology, 2(1): 61-64.

Radkhah AR., Eagderi S., Poorbagher H.,
Hosseini SV. 2018. A review of the
distribution of non-native species of
Pseudorasbora parva in inland waters of
Iran and its ecological effects.
Conference on the Conservation of
Endangered Fish Ecosystems in lIran.
Department of Fisheries, University of
Tehran and Iranian Fisheries
Association, December 19, 2018, Karaj,
11 p. (In Persian).

Radkhah AR., Eagderi S., Poorbagher H.,
Shams Y. 2020. Investigation of fish
fauna and environmental factors
influencing biodiversity in the Zarineh
River, Urmia Lake basin (West
Azerbaijan Province). Iranian Scientific
Fisheries Journal, 29(1): 81-91. (In
Persian).

Radkhah AR, Eagderi S., Poorbagher H.
2021. A review of the effects and
challenges of ecological nest overlap
between Gambusia holbrooki and other
fish species. The first Fars Biodiversity
Conference, 2 and 3 March, 2021, Shiraz
University. (In Persian).

Rao S., Qi W., Cao H., Tang C., Xiao Y.,
Sun Y., Xiong W., Xie P., Xu K. 2026.
Faster weight growth in invasive
mosquitofish Gambusia holbrooki and
Gambusia affinis (Poeciliidae) under
climate change. Ecology and Evolution,
16(1): e72943.

Rowe DK, Moore A, Giorgetti A, Maclean
C, Grace P, Wadhwa S, Cooke J. 2008.
Review of the impacts of gambusia,
redfin perch, tench, roach, yellowfin
goby and streaked goby in Australia.
Prepared for the Australian Government


http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

b g bl Jauad 5o (olitile 5 (yliwl) GlawlolS dilsog) yo b jguals plo Jhoudsd 9wy ool g (Lo LSl (o) p

Department of the Environment, Water,
Heritage and the Arts. Common- wealth
of Australia, 245 pp.

Sadeghi Nejad Masouleh., Radkhah A.R.
2020. Growth characteristics and age
structure  of Mesopotamian  chub
(Squalius berak Heckel, 1843) in
Kashkan river, Lorestan province.
Journal of Aquatic Ecology, 10(3): 61-
72. (In Persian).

Sedaghat S., Hoseini A. 2012. Length-
Weight and Length-Length
Relationships of Gambusia (Gambusia
holbrooki) in the Dinor River
Kermanshah, Iran. World Journal of Fish
and Marine Sciences, 4(5): 530-532.

Singh N., Gupta, PK. 2014. Reproductive
biology of eastern mosquito fish
Gambusia holbrooki (Girard)
(Poeciliiadae) in a sub-tropical Lake,
Lake Nainital (India). International
Journal of Current Microbiology and
Applied Sciences, 3(4): 19-31.

Tesch FW. 1971 Age and growth. In:
Methods for assessment of fish
production in fresh waters. W.E. Ricker
(Ed.). Blackwell Scientific Publications,
Oxford, pp. 99-130.

Vafajo Dyanati M., Khara H., Bani A,
Khazemi R., Saemi M. 2012. Indagate
biometry and gonado somatic index in
male perch Perca fluviatilis Linnaeus,
1758)in Lahijan Amirkelayeh Wetland.
Journal of Animal Physiology and
Development, 6(1): 29-36. (In Persian).

Weatherley AH., Gill HS. 1987. The
Biology of Fish Growth. Academic
Press, London, pp: 14-21.

Zarezade Mehrizi  Sh., Khoorani A,
Bazrafshan J., Bazrafshan O. 2018.
Assessing the efficiency of SWAT
model  for runoff simulation in
Gamasiyab basin. Journal of Range and
Watershed Management, 70(4): 881-893.
(In Persian).

:allio &y oLl ogzi

(Gambusia holbrooki Girard, 1859) L ;5.8 cale Jisadgi 5 o, sla msls 5 (giw Ll cwyp o8 w355 o pm ;0501 8 olgsol,
=36 «(1)14 1405 . gls oS olRislo g0 )5 swlids le sla s a5 5l 5 Gliaal Jgad jo (olisle S liwl) Clawlels alsog, ,o
23

Radkhah A.R., Eagderi S., Nowferesti H. Investigation of age structure and growth and reproductive indices of
Gambusia holbrooki (Girard, 1859) in the Gamasiab River (Kermanshah Province) in summer and autumn.
Journal of Applied Ichthyological Research, University of Gonbad Kavous. 2026, 14(1): 23-36.

13



http://jair.gonbad.ac.ir/article-1-752-fa.html

[ Downloaded from jair.gonbad.ac.ir on 2026-09-02 ]

Journal of Applied Ichthyological Research
Vol. 14, No 1, 23-36

ISSN: 2423-6349

4
Ministry of Science Reseach and Technology

Gonbad-Kavoos University

Journal homepage: http://jair.gonbad.ac.ir

Investigation of age structure and growth and reproductive indices of
Gambusia holbrooki (Girard, 1859) in the Gamasiab River (Kermanshah
Province) in summer and autumn

Radkhah A.R*., Eagderi S., Nowferesti H2,

!Department of Fisheries, Faculty of Natural Resources, University of Tehran, Karaj, Iran
2Department of Fisheries, Gorgan University of Agricultural Sciences and Natural Resources, Gorgan, Iran

Type: Abstract

Original Research Paper The aim of this study was to investigate the age structure, growth and reproduction
indices of mosquitofish (Gambusia holbrooki) as a non-native and invasive species in
the Gamasiab River (Kermanshah Province). For this purpose, a total of 131

Paper History: specimens were caught by electrofishing during two sampling seasons (summer and
Received: 25-05-2021 autumn) in 2022. Biometric characteristics including total length, standard length,
Accepted: 27-02-2026 total weight and gonad weight were measured separately for males and females.

Scales and operculum bones were used to determine the age of specimens. Length-
weight relationship, growth pattern, condition factor (K), gonadosomatic index (GSI)
Corresponding author: and relative fecundity were calculated for both sexes in each season. The results
showed that the maximum observed age was 1* years for males and 2* years for
Eagderi S. Department of | females. The 2* age group was observed exclusively in females with frequency of
Fisheries, ~Faculty of Natural | 10.3% in summer and 6.0% in autumn. The sex ratio (female: male) was 1:1.03 in
Resources, University of Tehran, | symmer and 1:1.18 in autumn, showing no significant difference (P> 0.05). The b
Kara), Iran parameter in length-weight relationship for males and females was 3.17 and 3.40 in
summer, and 3.12 and 3.38 in autumn, respectively, indicating positive allometric
growth pattern in all groups. Condition factor was above one in both sexes and
seasons (range 1.09 to 1.36). GSI was significantly higher in females than males,
with higher values in summer (15.82) compared to autumn (12.23). Relative
fecundity of females was higher in summer (31.20 eggs.g™!) than in autumn (27.85
eggs.g™!). The highest mean length and weight were observed in 2* year old females
in summer (48.20 mm and 1.85 g). In general, favorable condition factor and high
reproductive potential peaking in summer provide a picture of the successful
biological invasion of G. holbrooki in the Gamasiab River. This study can be used for
population management of this non-native species and conservation of aquatic
ecosystems in the region.
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