[ Downloaded from jweb.ahvaz.iau.ir on 2026-01-29 ]

Y=Y /NFY Sl /08 o)l /o 5la Sl

Shaal asly ol 3T ol&asls / OV (55 5) g 581 42

(Coptodon zillii) E yupSws SW (359 —Jsb ity ) g divy 555!
RMA g OLS (Sgmw &5 5 s I 1 00liin! b ol NG 4o

'3k (oS LS
T il Wy,

A3 olsily jlgal anly «Ms asgal iil>
Ol cll ¢ oDl

oS
Wlioygs pre (ol SlrwimamssS] (S5 ol GYB 00555 Olyis & oals VB
)3 (Coptodon zillii) § yuwnS—is M pales 455 3959 il covi pél claJlw b
5 Capde (gl (185 (o] 1y oS 09 &gl (uolibConys COLS ol 4B S
sy 598 g (s 5 Jsb by (o g ol B o)l o (g jlame ol L5
(OLS) Jgore Sluyo Jolas (igms)S5 (B9 53 daglis 5 (LS QYB3 & yuseSis slMs
coodly g (gyglaes 4565 opl 5l ge Yo YA Hlop )3 D9 (RMA) widly yzals” Lol jooee

Al olisly glgal soly cumjlaze 098 Y 5 o3kl b (5 9 Jobo dlaly ol yus b < gl (SL) 5)lsslissl Jobo 5 (TL) JS Jobo <33

5 Jsb O 658 (Sian o5 2 oL s 00,5 5l (Sgras)S) oy 99 9 ey Je
2 39 Foglhe 3Ilwl Job & cous 5 Jsb al » Jio (Bl 23 3925 brale o3
i Ko yagll Ay oaimyyLits 45 ab 3,910 51 a8 (D) ady oy e el plos
YLD ke RMA gy el Y )3 655 oyl (Jsb 4 G yiaS 0355 Lial33)
Fomolio Yl (g j slaigwyp slp it 93 0 p3 3 bld @ gl 9 35 (335 OLS
JS Jsb Lial33l b g boline imlS 359, g 3,90 YWY Jolre (K) plale cunsy adls .ol
GV 3§ yaaSh oM Cmar sllao i Lol (clsS il oIS oty 313 oLt
eS| nl G5 i 50 oo polaitons o pad Ll et (ol po3) 5 BB

Ol eflgal ool

e s 8333 *

behbash@iau.ac.ir

VEE/ /Y bl s gu
VP F/N DA Gy gl

Gl gy b | 485y dllae oyl

oSy 38y G5 g = sl ey (55l GV pueSs sl sl B 59

doARo

Lais )3 dtua py SoigleS] A g (s VL 95 b 4 a5 wl o sled 4 plee b 9 S Glrppicin g OV
e wein 0 Bols Mol OYB las S )8 s jlasce i sdely g oliiestsh a5 350 0)lsen (s jlame (lads >
34 i 2y )5 g ygcd ey Dglite ol digg o dlaslgds &S Cl y0uS SBOVE (3 9 (2555 5 e el
3 a8k awjees bais late I g & dilate opl (WWAY (g Sl g eisla) Cul 03yl pald plos g ogr bl 9 LS (slp
i sS | gzg pl b0yl YU Coodl ol diusly (63 Sunle 4 Lm‘j Cudigzo &S oo LS Lo (gl 55 (sloin] 5 (oolasdl slaais
lpois hgseimd aalge (sbdisS 959 9 (S39I] wo l ia ()1poype dle Slusl Jelge 13U cov pdl claamy b oBls
Eronsd Mg idhate opl 3 p2lee S GbdeS riere S S (WYY er g SBJg) canl 0nd a2 LB
53,5 3Ll o9 uwjE95 (Sl (63 (sMS (698 ol g ()55l ©)uE YU (gyglal F 5 s 4 oS cunl (Coptodon zillii)
Curer il3dl da 535 55 sdo (Canonico ef al., 2005) >4 o0 a3 lis lale drols oS 5 g b lo 5y Jole lgica
obla) Cusl 043 393 (Jigme Cundg Sl (dore @elgr (Lo)U g Cuped g (o 38le 51k (o2 ldle o iR @ ot 45
(IYAY (g Sl

15y 695 b)) bl e (el lgieds calisee slaailBag, o o5l daY > C. zillii 665 (59 9 Jobo o,y dalllas
ozl pmte 5 S plgiea daly ol rizmen sl 4B Oygo ] (2 g sl Cundg g (S gl S 209 3)
ol 1) gl o5 Camdy nizmen 5 oo ladss bulyd 5 agas Codlos ) byl ly Y oMbl M wlidpy:
ool ) Cute gl b (b OF (slopunsST ) e (5 ytogll 51 4555 ol 13y (5o (VYRY (K 5 30 05 3,5 00

Yy


http://jweb.ahvaz.iau.ir/article-1-1115-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-01-29 ]

VY=Y /NFY [l /0% o5les /s 5le Sl Shaal asly ol 3T ol&asls / OV (55 5) g 581 42

Caunl ity Codls g i oS b iy Bollad oaiad L a8 35 ladisS plo 4y Caws 65V Cundg adld (Jg casl logs )d jad

ool g 350 45 sl 03l L5 azbdS wllllas (Tabasian ef al., 2021 Y0 ) Kan 5 Jlg) b5 51,5 adllas
232 oy 4 olhnle Sl (6000 Cupe 5 Cumex (silode D 350 ) s8I s (sl WIS 39— Al
(Froese, 2006) wil awsly sls slbd )l palee sladiss

538y 5550 355 ooy oo (ool 5 i flape (slosoly 5 GALE OV 15 s M 03518 3t 4 25
3yl Siyelp r aSl OV (ad ity ying )3 & iid Sl o s IS lalllan L dslie 5 455 (nl (59 9 Jsbo dlall
les lls S8 dad)| ptussST nl (s3] @lie koo 5 clilis

LS9, 9 dlge

S lgal 4 Jlad 5l awsls jl8 (liwjgs il o9z (550 )3 9 (2l Abdg) ade i5u o Fomb ) LS Melliw YU
et sty b VB ol 9 00 d9ame (puwge s 4 5 Jl g olb @S g sediony W9, 4 g (LT 4 Jlgal ol 4 )2
(IYAY (508l 5 ot 5 VFR0 ¢, Ko 5 Jlss) Coosl pusly pmndlisS’ seie 5 sl SV o mny i OYYY- - ]

(Tabasian et al., 2021) 4 (Kiyan Ersi ef al., 2022) sla jings o8 OleMb] uisad o Bang 4,00 ol p
Juopd oy wanlh Goldd poomed (Cuwl Cudigd)l 65 pl Ao S5 i 9 Slolyd Jas il le; o yies AA 9 AY AF sla Jlo y
IS Jsb dps5) 0is & by Sjiegn slaosld alllas (pl )3 1 0,105 3955 Bols CYU do adss o8] & oy WIS s
oKt 93 51 VYD s Juad y> (Coptodon zillil) § yuwwSs luds &5g05 Yo 51 (0 c5bo SL) 3 lnikewl Jgb 5 (e 5le (TL)
2 ylaan JBols CYE ke

o) 5 (King, 1995) w5 oslizul (W = aLP) ahsles jl (Length-Weigh Relationship) ;s 5 Jsb dail, dulxe (gly
2900 g ol 0y Jolo b Jsbo ()55 b g oaial 31,556 b cob oy @ el 4 (alo Jsb L S 42 (e g W dloleo
Slaye Sl Sge)S) 29, 93 (Froese, 2006) s odlisal ()j 5 Jsb site 53 (o)W ool (i (15,5, 51D g @ olie
olys 5 (Smith, 2009) 55 5jl (SL s TL) Jgb 55 b el aiSlis gbas (RMA) aily jzals’ Lol jso 5 (OLS) Jsane
jl oolizwl b (Condition Factor, K) b ale coduw curdy (adls pizxes LS1d duslxe byl b 5kl slales 5 Jso
Anderson and ) 5,5 )13 byl 3590 Camer S bl g 4385 Cundg U Ad duwlxe diged o (sl (KE100XW/TL?) Jgo,d
Sl gy (Staad g osilesdl (39 Jloy )y (sl Shga,mld (903l Jl Jao s yp o)l (4l (Neumann, 1996
ol oS s @ilio (SD) Jlhns Cilyoul e Silee Jolis (gylol ol Ll 1335 o3lizs] oy l8) s )5 ad alasly )b i
SowesSy bsks b (SaS1y jbges dayiie mish ) abjyl 5 @ ey (lolid (LCV) Slyis co s 5 (IQR) (S)le o
Matplotlib 4 SciPy NumPy claaslols 4 (¥ ases) Python l3sle 5 5l eslatel b abgs yo <¥sleo ol oo 44 RMA 4 OLS

LYY @20 oS g 3400 0uSs) Cbply plool

=W
Tl g Y o) Ui )3 Cudy A o (St L yilo g brodld (390 Jloys 90l zuli ¢ oxiwcunm; slodld (¢)lol Ao
poly ) SS9 ¥ Jgio p3 sl oaal ¥ Joio 13 (5=3) S yiog il 43y b Cus 5 (y903l P e 9 (D 98) (339 5 Jsb dbaly cul

Yy


http://jweb.ahvaz.iau.ir/article-1-1115-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-01-29 ]

VY=Y /NFY [l /0% o5les /s 5le Sl Shaal asly ol 3T ol&asls / OV (55 5) g 581 42

(K=2.842-0.0506XTL, p=0.0166) &y 45 IS Jsbo b sl 3] sl Sigmas S o gl 5 5 03 a5 (K= 2.134)

..\»’3 .))3]){

Ot dold g owdid (3uSlo ilyo (b 6350 51051 diold g § dinoS ¢ bz Bl 4ol aibo Jolui o3Iy (g lo] aoYs 1Y Jous
(SL) 3,lsitiws! Job (TL) J5' Jsb (W) 59 5>

Statistic W (g) TL (cm) SL (cm)
Mean 53.77 13.47 10.87
Median 54.78 13.60 11.10
SD 19.39 1.69 1.38
SE 3.54 0.31 0.25
Min 32.36 11.30 9.10
Q1 (25%) 36.79 11.98 9.60
Q3 (75%) 59.47 14.18 11.48
Max 108.65 17.60 14.20
IQR 22.68 2.20 1.88
CV (%) 36.1 12.6 12.7
Shapiro—Wilk 0.938 0.962 0.945
p-value 0.089 0.292 0.131

0yl syl

(Standard Error) ;5ke 5wkl ¢l :SE ¢(Standard Length) »,lstul Job :SL (Total Length) Js' Job :TL (Weight) ;9 :-W
(Coefficient of Variation) = (SD / Mean) X 100 1o,5 &g04 &lpuss cops CV

Sloas 3,5 (b3, K 4 &S CV > a) jliel o8, 95 4 slael aoa ((Interquartile Range) = Q3 — Q1 S,l> 40 ab IQR
Shapiro—Wilk ;35 Jloy 9051

Vo bl oh, W el 2 g (Shwod (g 5lo Y Jga
logi0(W) logio(TL) logie(SL)
logio(W) 1.000 0.942 0.934
logio(TL) 0942  1.000  0.993
logio(SL) 0.934 0.993 1.000

(SL) 5 ylasbunt 9 (TL) JS' Job SuSE5 a3 S plog 32 iy b S (T (39031 P jlalio 9 (b 9 ) 559 9 Job alaly calps 1Y Joo

J,.b %"wf ST :)‘Mu.w‘ dl.b& 740 dug.o]o' o ld R? p-Va]ue
a 0.05086 0.34042 0.0253 -0.1022

TL 0.937 0.017
b 2.666 0.13107 2.3977 -2.9351
a 0.01661 0.57030 0.0516 —0.05347

SL 0.784 0.021
b 2.416 0.23941 1.9255 -2.90714

OB GYU )3 Z pwpSid sl aig5 (51 (RMA) g (OLS) (g, 93 43 (y59-Jsb alusly (sl yiol )b 3,915 1 F Jou

Job miio Ogmw Sy sy A b r’  p-value (b)
OLS 0.0505 2.666 0.968

TL <0.0001
RMA 0.0401 2.755 0.968

OLS 0.1620 2.416 0.886
SL <0.0001
RMA 0.0771 2.728 0.886

Y¥


http://jweb.ahvaz.iau.ir/article-1-1115-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-01-29 ]

YY-Ya /\F-v Ll /04 b)u/f‘-hQJ'JL: Ju Sleal oty ol S5 sty /oY (655 g sS) 4 s

A. Weight vs. Total Length B. Weight vs. Standard Length
@ Data (n=30) e © Data (n=30) o,.
201 — oLs: b=2.666 2091 — oLs:p=2.416 o’
) °
— = RMA: b=2.755 —— RMA:b=2728 R
. 194 _ 19
{=)] [=)]
o ")
ey -
o 1.8 A o 1.8
@ (7]
= S
2 1.7 1 2 1.7 A
o o
o 2
1.6 1.6 1
1.5 4 1.5 1
1.050 1.075 1.100 1.125 1.150 1.175 1.200 1.225 1.250 0.950 0,975 1.000 1.025 1.050 1.075 1.100 1.125 1.150
logyo (Total Length, cm) logso (Standard Length, cm)

>,labwl g JS' Job SS& 4 (RMA) 5 (OLS) (59, 93 4 (39~ Job aaly 1) JSS

(5 385 ol 9 Lo

Jsb 550 (1120 ¢, K 5 Jlse) 35 s BT (20 5les 18 1 1Y) ayliie adllns b aglio 5 adllas ) Jsb asels
ol 0 )13 3 bkl Jgb bl o yze lo YV dascds JUl sblio )5 5 jarsles YO jume 53 455 ol (el 00 onlite
D)y ol ; M) HEsls OV 5 6565 ol (sl o samliie Jobo diniin 4 cuns & (LEVEQque, 1997)

W55 ol (S Cumdy )3 3L g5 oL 45 CasVl oy Jobo L duliio 13 badiges (355 (SaiSTy ) Joio ol polul
ol o Jblas 51708 s9a5 oS Jsb s ol lite s 555 mjsd 14 039 5650ke 4y S35 sl badiges (5 dilio ol
g Jly g9ejl ol gl ZAY 3900 TL 4 SL 5:Sike o i wlbdiged Job @0j5 gy ciubs osimd s a5
5 595 sl bl 5 JS Jsbo i (Sison ¥ Joa> slaosls (ol 2 390 Jloyi Jsb 5 (35 slesls js8 Shapiro-Wilk
el d)lxbisl Jobo 5l i S Jsbo L (19 0m (Ko

G ¢l (RMA Las gOLS Las g SL Las g TL L as) lacdls plos o sy o) IS 9 ¥ Jods ol olul p
&5 Lol i aple sk Gil33 b oS Cusline (s () (D < 3) smopo s 053 5l ki Sy yregll 0 (E0LE YU )3 ¢ e
Wile (st Jolge o Cunl Sae cpl 900 bilotte (o 0 55V Coos 4y (o g WS (o0 My sl (IJEI 4 Cand (658
Sy Jho pBlp 4 e JS Jobo Sl oslitil Bl bgyye 1 4y gyt g azee balpd b el il Jolpe 53 (o S5 i
039 &y s xS wiiw (JS Job 45 amd e i opl .ol oas (12 = 0.886) »,lsiliwl Job 4 cows (12 = 0.968)
OLS & s ly 55YLb yolie RMA g, a5 sad o L RMA § OLS auslio o9y 93 duslie sl Cames oyl )3 WoMS
%9y 5 9 Mt (6550l (gllas (sl (g 9 sbo) seite 99 2 ¢ Saflse Sllllas 3 &5 lowll ams o 1] Jobo £55 90 52 ol
aarly 5900 sl (Se5dm sk I RMA g, sy o Jai 4, W (Smaith, 2009) 55500 3,5 )i 3 yiito 93y slad RMA
3y slas oxmdlis gylel Jas 5l Wl o RMA 9 OLS 0 b polie coglis puizmen 03l 5385 9 Jewlio 5j9- Job
095 92 0m D oy 0550 3 eud saalie (slacglis Bl (g 4 ol a8 (Stanly (Safedsn 5 5L o)kl Jsb (6550l
e Jao 4300 0L oy (il @l S (o At ) cuslio (g S5 o) ] cueal (S5 Job 53 03254 RMA 5 OLS
# e (Froese, 2006) laros alie ams ol ol 20kl Jobo (e Jao 3l iae (Sejshon 5 colol i 51 JS Jsbo
ol JS b 5 o0l

YO


http://jweb.ahvaz.iau.ir/article-1-1115-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-01-29 ]

VY=Y /NFY [l /0% o5les /s 5le Sl Shaal asly ol 3T ol&asls / OV (55 5) g 581 42

b e yite (A3l & 4295 b nimen 93,05 (o0 S5 3 1) it 93 32 53 39290 (slalles RMA (955 B9y &Sl 4 g L
daly 5 655 35l Sl (Ko (=0.0401, b=2.755, 1=0.968) S Jsb jl o3lit_l L RMA I |l gl e JS Jsbo
dL»‘) Mlsbo Ll p.:Mo u&m LSJ).».A}H ..\_w) l_i., bM)uLw C;Lu u:l .Lwl.» ulf.)l_w u\jl.s ) C)""WS‘“’ dLuM.u d‘); u)9—J9b

ol 03l O Jgaz p3 0L GYB b 1500 (lapsuamwsS] )3 & pwpSis oM JS 159 9 Job

Ol sBallhao 13 & swpSud S (a,0) o599 Job abaly culps 0 Joda

b &5 Slaxs R? a b adlio pe
TL 108 0.790 0.00794 2.20 & 2 Offem et al., 2009
TL 90 0.940 0.0441 2.743 golBluS s Béarez, P., 2003
SL 17 0.984 0.0751 2.810 5oBLS ) Coulibaly, N.D., 2003
SL 208 0.947 0.017 2.837 gle Jolo Konan et al., 2007
TL 11 - 0.01150 3.210 & 7 King, R.P., 1996
TL 268 0.986 0.02180 2.972 O Laléye, P.A., 2006
SL 36 0.984 0.02790 3.176 Le Entsua-Mensah et al., 1995
TL 401 0.96 0.03 2.87 oBols YL WA e 5 Jlg:

655 VU Colas 5 aisid £ miscdlanil oxmd s yol ) &5 039y yuite C. Zillii (6l b sy ypolio dipigussS] ol 5o
L:)m Ay o ylpl) Bl Ml pe CYB )5 0 0 saalin calisie Glalllas (3 Fadods Ad)y (oSl )3 £o ] oo byl 4
Sl S slaailiag, ¢ blio p> (Tabasian et al., 2021) cusl ous (35,155 03lo 5 3 (i 93 yo (sl (Y/AD-Y/A) S ytog 0]
Soyiegll A5y 93 » (Khalifa ef al., 2020) ¥/AYF L sl ,> als> 5 (Mohamed and Al-Wan, 2020) Y/¥¥Y L (3l,¢)
5 (Asejire) (Aiba) b 4 e ilee S 53 Sl canl Jsb & Cams Sy ojs il Sl & wleols L 1) cute
b laie Mo yaxe s lny 50 SO 3 > 9 (Oladimeji ef al., 2025) s sanlin i S eyl 13, (Igbokoda)
Cundg 0lKiay; S a5 sl 4S5 ol g ST ) 665 5 565U o) (Obayemi er al., 2019) ol adly ials Y7+ VA
I8 5 55l slanon )3 (e b Cute) (ytegl] Car g 2B yobos Wlgice (5 I3 p0 00 )Lt g e oS5 s
W03y (0135 4555 ol sl 1y (RET) ol sl s 5 (VB laptunmS] ) e LI (K) cundy o po pogad
ladalyd o VAY B WYY 0 K polie (e olgicds (ol ptuswsST b caslio ()85l 5 Gollae S Cundg odimdslis &S
Kevin et al., 2020; Marine ) Slodd puds Cgd Sd Cundg jl wadls olsicds & > (Komadugu) 4 LS (Naivasha)
oS sl 48,5 5 VY BV o3l y> Yaone Cundy cupd s bailidg, 5 )il b o (et al., 2020; Felix et al., 2021
Oladimeji et al., 2025; Odeyemi ) ol 1ié slgo 5l a2 9 Bgya oYU glapiumwsST )5 4555 oyl Collas 3,Sos jI S
olomed 55 6 4 Sodp K jlade o Jo wlo)S 5g, 0 > (et al., 2025; Obayemi et al., 2019; Adaobi et al., 2021
.(Mohamed and Al-Wan, 2020) cuwl oas il iso cols,
ol 2l mlie 4 lale LB o yiasd s Collas i Ll o (L ccapmon (K) capmady saslis (VL s i
G e 5 o s (IS Job b (K) cax—dg as i L9y (—w,p (Froese, 2006; Le Cren, 1951) cwl OV
S Coumer it S ytegll Mdy b e ol b o LEalS Cunsy (asls (S Jgb il b gm amd e i |y (p = 0.017)
UiblS) 0 S 5 pd e 5 U Wl o cpl NS o (59 ieS (Jsb Gl 4 Cod cCumar (] D S5 b ale )l

\td


http://jweb.ahvaz.iau.ir/article-1-1115-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-01-29 ]

VY=Y /NFY [l /0% o5les /s 5le Sl Shaal asly ol 3T ol&asls / OV (55 5) g 581 42

b Ceusl 03,5 ol b @365 ol (el omolio oS pils Jlo > 55l VB a5 wimd o L5 ol . Conngs Ay ool LS

D5 5148 ookl 3590 0]y ol j cutsS Slyuss 2l sl o)l laieds Bl 0 K g sy (glay yadls yotums il o Jbocpl

&l 35wl
Sl i gy ot s ol 4 iy 3D i T 3 Lot a5 b (i Jlon S (6158

P>

Sl ansgs o Gialad 99 0LE VB 5 i LM (ale (g 5 Jsb salaly (g ITAD @ ez s 9 0 ¢ Fo 0 (ST (o0 o g2
YD olo yage Vg & o B (o> (98 g pole olSuils ¢jgome byd

Scomberomorus commerson-) ,.i .alo ¢35 5 Jsbo o alaly IVAY L& (g0 g o (w95 w0 (G3AS oy ke couS>
DV=FY (1) B by (wlidany; . liwjgd kil Jolsw ,> (Lacepede, 1800

Interdisciplinary SosyS)l spSob (alfiils abre .o)lol oK), syl oy p syope (ITFAY) oy dyho oS> g ) Dk onS>
A (0) Journal of Virtual Learning in Medical Sciences (IJVLMS)

(o) wlidun 5 dle) gygl> (sla g s Ao ¢ yliwjed bl > HBaLE VB ol adgi g 0ydd b)) Avay 8 cd).»’s.w‘ 9 ¥ c‘:o.wth
X oylas V5 als

w2l (o9 pE ldle Cundg )y Avas ® ¢G9S g @ 5[»40‘33[.0 P PR Wl wo “_,.3L§ Db‘} Cymd> S c‘J)M ¥ c‘:sl&‘_;’g
pole aobiliad ybussed ol lapiwmwsS| 3 Oreochromis aureus (Steindachner, 1864), Coptodon zillii (Gervais, 1848) Ms

AV Glinj F 0)lad (o35l 093 ¢ laxe

Adaobi, P., Victor, J., Leonard, 1., and Godfrey, C. 2021. Length-weight Relationship and Condition
Factor of Cichlids in Eniong and Lower Cross Rivers, Niger Delta, Nigeria. Asian Journal of Fisheries and
Aquatic Research.

Anderson, R. O., and Neumann, R. M. 1996. Length, weight, and associated structural indices. In B. R.
Murphy & D. W. Willis (Eds.), Fisheries Techniques (2nd ed., pp. 447—-482). Bethesda, MD: American Fisheries
Society.

Béarez, P. 2003. The hippopotamus pond (Burkina Faso): hydrobiology and fisheries. p. 98-107. In M.L.D.
Palomares, B. Samb, T. Diouf, J.M. Vakily and D. Pauly (eds.). Fish biodiversity: local studies as basis for
global inferences. ACP-EU Fish. Res. Rep. 14, 281p.

Coulibaly, N.D. 2003. Length-weight relationships of 11 fish species of Burkina Faso. p. 20-22. In M.L.D.
Palomares, B. Samb, T. Diouf, J.M. Vakily and D. Pauly (eds.). Fish biodiversity: local studies as basis for
global inferences. ACP-EU Fish. Res. Rep. 14, 281p.

Canonico, G. C., Arthington, A., McCrary, J. K., and Thieme, M. L. 2005. The Effects of Introduced
Tilapias on Native Biodiversity. Aquatic Conservation: Marine and Freshwater Ecosystems, 15(5), 463—483.

Entsua-Mensah, M., A. Osei-Abunyewa and M.L.D. Palomares. 1995. Length-weight relationships of

fishes from tributaries of the Volta River, Ghana: Part 1. Analysis of pooled data sets. Naga ICLARM Q.
18(1):36-38.

Felix, E., Oscar, E., and Victory, A. 2021. Morphometric, Meristic and Conditional Factor Characterization
of Redbelly Tilapia (Coptodon zillii) in Lake Komadugu, Yobe State, Nigeria., 21-32.

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

Kevin, O., Waithaka, E., Nicholas, O., Oscar, D., and Kyule, D. 2020. Some aspects of fish growth in
Redbelly Tilapia (Coptodon zilli) and Largemouth Bass (Micropterus salmoides) in Lake Naivasha,

Kenya. Fisheries and Aquaculture Journal, 11, 1-5.

Khalifa, S., Attee, R., and Hamad, S. 2020. Some properties of morphological and relationship weight —
length with condition factor of the coptodon zillii (gervais, 1848) in the tigris river, baghdad, iraq. Diyala
Agricultural Sciences Journal.

King, M. 1995. Fisheries biology, assessment and management. Fishing news book. Osney Mead. Oxford.
341 p.

King, R.P. 1996. Length-weight relationships and related statistics of 73 populations of fish occurring in
inland waters of Nigeria. Naga ICLARM Q. 19(3):49-52.

yv


http://jweb.ahvaz.iau.ir/article-1-1115-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-01-29 ]

VY=Y /NFY [l /0% o5les /s 5le Sl Shaal asly ol 3T ol&asls / OV (55 5) g 581 42

Kiyan Ersi, F., Ansari, H., Hekmatpoor, F., Oufi, F., Hooshmand, H., and Banitorfizadegan, J. 2022.
Investigation of ecological effects of the presence of non-native species in Shadegan International
Lagoon. Iranian Scientific Fisheries Journal, 31(1), 81-96.

Konan, K.F., A. Ouattara, M. Ouattara and G. Gour¢ne. 2007. Weight-length relationship of 57 fish

species of the coastal rivers in South-eastern of Ivory coast. Ribarstvo 65(2):49-60.

Laléyé, P.A. 2006. Length-weight and length-length relationships of fishes from the Ouémé River in Bénin
(West Africa). J. Appl. Ichthyol. 22:330-333.

Le Cren, E. D. 1951. The length—weight relationship and seasonal cycle in gonad weight and condition in
the perch, Perca fluviatilis. Journal of Animal Ecology, 20(2), 201-219.

Lévéque, C. 1997. Biodiversity dynamics and conservation. The freshwater fish of tropical Africa.
Cambridge University Press, Cambridge. 438 p.

Marine, K., Obiero, K., Waithaka, E., Outa, N., Donde, O., and Kyule, D. 2020. Understanding selected
growth aspects in Redbelly Tilapia, Coptodon zilli (Gervais) and Largemouth Bass, Micropterus salmoides
(Lacepede) in Lake Naivasha, Kenya; Fisheries Management Perspective. Pan Africa Science Journal.

Mohamed, A., and Al-Wan, S. 2020. Evaluation of biological characters of the invasive species, Coptodon
zillii in the Garmat Ali River, Basrah, Iraq. International Journal of Fisheries and Aquatic Studies, 8, 176-185.

Nehemia, A., Maganira, J. D., and Rumisha, C. 2012. Length-Weight relationship and condition factor of
tilapia species grown in marine and fresh water ponds.

Obayemi, O., Komolafe, O., Okunola, O., Asafa, S., and Ayoade, M. 2019. Length-Weight Relationships
and Condition Factors of Three Tilapine Species in an Abandoned Gold Mine Reservoir, Igun, Southwestern
Nigeria. Notulae Scientia Biologicae.

Odeyemi, D. F., Idowu, E. O., and Oso, J. A. 2025. Length-weight relationship and condition factor of fish
species in ero reservoir, ikun ekiti, nigeria. American International Journal of Biology and Life Sciences, 7(1).

Offem, B.O., Y.A. Samsons and L.T. Omoniyi. 2009. Length-weight relationship, condition factor and sex

ratio of forty-six important fishes in a tropical flood river. Res. J. Fish Hydro. 4(2):65-72.

Oladimeji, T., Akindolani, G., Aregbesola, O., and Ogbuebunu, K. 2025. Length-Weight Relationship
and Condition Factor of Three Populations of Coptodon zillii in Southwest, Nigeria. Jurnal Perikanan
Universitas Gadjah Mada.

Saied, H. 2021. Micro — Nutrients of Red — Billy Tilapia (coptodon Zillii) Among Different Egyptian Water
Masses. GLOBAL RESEARCH REVIEW 1 (02):60-62.

Smith, R. J. 2009. Use and misuse of the reduced major axis for line-fitting. American Journal of Physical
Anthropology, 140(3), 476-486.

Tabasian, H., Abdoli, A., Mediseh, S., and Khorasani, N. 2021. The reproductive biology of the invasive
redbelly tilapia, Coptodon zillii, case study: Shadegan Wetland, Iran.

Urom, E. S., Paul, I. E. A., Joseph, O. C., Ambo, A. A., and Bassey, D. Q. 2025. Length-Weight
Relationship and Condition Index of the Red Belly Tilapia (Coptodon Zillii) In the Great Kwa River. Global
Journal of Pure and Applied Sciences, 31(3), 599-606.

YA


http://jweb.ahvaz.iau.ir/article-1-1115-fa.html

[ Downloaded from jweb.ahvaz.iau.ir on 2026-01-29 ]

YY-YA /N FY L /08 skt /s 5l Jle

Shaal asly ol 3T ol&asls / OV (55 5) g 581 42

Growth Pattern and Length—Weight Relationships of
Redbelly Tilapia (Coptodon zillii) in Shadegan Wetland
Using OLS and RMA Regression Models

Reza Hakimimofrad !
Roshana Behbash ¥

1. Graduate in Fisheries, Ahv.C.,
Islamic Azad University, Ahvaz, Iran.
2. Department of Environment, Ahv.C.,
Islamic Azad University, Ahvaz, Iran.

*Corresponding author:
behbash@jiau.ac.ir

Received date: November/24/2025
Accepted date: January/08/2026

Abstract

Shadegan Wetland, the largest wetland in Iran and a key aquatic
ecosystem in the Middle East, has been significantly impacted by
the invasive redbelly tilapia (Coptodon zillii). Understanding the
growth dynamics of this species is essential for effective
management and ecological impact assessment. This study
aimed to investigate the length—weight relationship and
allometric growth of C. zillii in Shadegan Wetland, comparing
estimates derived from Ordinary Least Squares (OLS) and
Reduced Major Axis (RMA) regression methods. In spring 2016,
30 individuals were sampled, and their total length (TL), standard
length (SL), and body weight were recorded. The length—weight
relationship was estimated using log-transformed linear
regression equations. Strong linear correlations were observed
between length and weight. Model fitting based on total length
(r* = 0.968) exhibited a stronger fit than that based on standard
length (> = 0.886). For all regressions, the estimated growth
coefficient (b) was less than 3, indicating negative allometric
growth, where weight increases disproportionately less than
length. The RMA method consistently yielded higher b values
than OLS and is generally considered more appropriate for
biological studies due to its accounting for error in both variables.
The condition factor (K) was calculated as 2.13 and exhibited a
significant decreasing trend with increasing TL, consistent with
the observed negative allometric growth. Overall, these results
suggest successful establishment and favorable conditions for C.
zillii in Shadegan Wetland. Therefore, regular monitoring of
growth dynamics and condition factors is recommended for
effective management and conservation of this valuable aquatic
ecosystem.

Keywords: Redbelly tilapia, Shadegan Wetland, Length-
weight relationship, Growth pattern, Regression methods
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