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The length—weight relationship, growth pattern, and condition factor are key indicators
for the assessment and management of aquatic resources. Anodontostoma chacunda
(Hamilton, 1822), commonly known as the Chacunda Gizzard Shad, is an economically
valuable clupeid inhabiting the coastal waters of Hormozgan Province, Iran. This study
examined the length—weight relationship and growth pattern of this species across four
locations: Jask, Khamir, Bandar Abbas, and Qeshm. A total of 240 specimens were
collected from local fishermen during the summer of 2024. The maximum total length
(19.7 cm) and body weight (120 g) were recorded in Bandar Abbas, while the minimum
values (9.0 cm and 18.52 g) were observed in Jask. The length—weight regression
exponent (b) ranged from 3.65 to 3.87 across sampling sites. Based on the 95%
confidence interval and Pauly’s criteria, the growth pattern was classified as positively
allometric in all stations. The condition factor (K) varied from 0.13 to 0.24, with the
highest mean value observed in Khamir (0.24 + 0.028). These findings provide baseline
biological information that can support future management and conservation of A.

chacunda populations in southern Iran.
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EXTENDED ABSTRACT

Introduction

The Chacunda Gizzard Shad is a significant species from the Clupeidae family, distributed
across tropical and subtropical waters of the Indian Ocean and the western Pacific—from the
eastern coasts of Africa to Australia and China. It has also entered the Mediterranean Sea via
the Suez Canal (Hasan et al., 2024; Hanif et al., 2019). In some regions, the growth of this
species is positively allometric (Hasan et al., 2024; Salim et al., 2024), while in other studies,
isometric growth has been reported (Siddik et al., 2016; Arshad et al., 2008). Several studies
have been conducted on the diet and feeding behavior of this omnivorous species (Rahardjo et
al., 2006). Given its biological, ecological, and economic importance, this study aimed to
examine the growth pattern and some biological characteristics of A. chacunda populations
across four stations in the Persian Gulf and the Gulf of Oman, within Hormozgan Province.

Material and methods

This study was conducted at four coastal stations: Bandar Abbas, Qeshm, Khamir, and Jask, in
the waters of Hormozgan Province. Sampling was carried out during June and July 2024. A
total of 240 specimens were collected by local fishermen. The growth pattern was determined
using Pauly’s test and confidence intervals. Growth parameters were estimated using the von
Bertalanffy growth function (VBGF) in R software. Confidence intervals (95%) were
calculated for the coefficients a and b, and their correlation coefficients were assessed.

Results

A total of 240 Chacunda Gizzard Shad specimens were analyzed during the study. The
maximum recorded length and weight were 19.7 cm and 120 g in Bandar Abbas, while the
minimum values were 9.0 cm and 9.5 g in Jask. The highest average condition factor (0.24 +
0.028) was observed in Khamir, while the lowest (0.14 £ 0.014) was recorded in Bandar Abbas.
A significant difference (p < 0.05) in condition factor was found between Khamir and the other
three regions. In all four stations, the b parameter exceeded 3.0, and based on Pauly’s test and
95% confidence intervals, the growth pattern was determined to be positively allometric. Using
the von Bertalanffy model, the growth parameters were estimated as follows:

K=03year! Lo=22cm to=-3.5years

Conclusion

Previous studies have reported maximum lengths for this species as 24 cm (Letourneur et al.,
1998), 21 cm (Rao et al., 1965), 19.9 cm (Hussain et al., 2010), 18.9 cm (Dar et al., 2018), 16.9
cm (Siddik et al., 2016), and 15.06 cm (Das et al., 2021). The variation in lengths observed
across studies may be due to factors such as population diversity, sampling season, food
availability, age, sex, and maturity stage (Famoofo e al, 2020). In Indonesian waters, the
growth pattern of this species is also positively allometric, with b values ranging from 3.37 to
3.44 (Salim et al., 2024). In the Bay of Bengal, a positive allometric growth pattern (b = 3.34)
has been suggested (Hasan et al., 2024). Other studies have reported negatively allometric
growth (Dar et al., 2018; Hussain et al., 2010; Das et al., 2021), while some (Letourneur, 1998;
Arshad et al., 2008; Siddik et al., 2016) have reported isometric growth with b values of 3.03,
3.08, and 3.04 respectively. Environmental factors such as salinity, temperature, sex, feeding
conditions, habitat, and seasonal fluctuations contribute to the variations in b values (Hasan et
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al., 2024). In Malaysian coastal waters, the condition factor for 4. chacunda ranges from 2.30
to 2.50 (Das et al., 2021). Observed differences in the condition factor may result from
variations in sex, maturity stage, stomach fullness, and sampling methods (De et al., 2016).
According to the von Bertalanffy growth model in this study, the asymptotic length was 22 cm
and the growth coefficient was 0.3, which falls within the range of lengths reported for this
species in other tropical regions (Siddik et al., 2016; Hasan et al., 2024). These findings provide
baseline biological information that can support future management and conservation of 4.
chacunda populations in southern Iran.


http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

b RT wlibp g

YAA--ATO0 : og I bLE  FPYY-YYO) : ol b

https://jae.hormozgan.ac.ir

§e

T

b’}/ [l

(3

39 Anodontostoma chacunda (Hamilton, 1822) hSe' 35 ] 3? ,_sbluo KW 3 ‘slb J }3 9 @ »

Ol 3050 bt sl OT

Ty90 0L, Gogls ¢ e W P S gaia (S e 1yd;

Ol ewlis yais (8 505 oSS L ol > (95 g pale 0 aSlS (M 09,5
J)Jl ‘dw ‘u.:”lf.\.gf ‘w”lf,\:\.'\f ol&usls (ewdige UA 9 dub{ 9915‘- sl ‘wu Cuw y 09; Y

A

oS> Ao OlNb!
lo 3,5 (il pBS oo s bl )3 et o GBS Cundg )56 5 1y 650l (i 5 Jsb 4l e g
clao] s eolamsl o5l b g wre Syl Glsle des ;I Anodontostoma chacunda S¢S oS gy Alio

455 cnl 48y o5V g (jg 9 Jobo s daly 4 bowpe sl el )l Gimgy nl 3 bl oo (3o (il (Lo
V- ggaomo 53 .85 )18 3350 S50y sl slo Ol )3 0B g e )ity e (Ssly blo
coip 4 glnle (s 5 Jgbo S 08 pslaan (lxe glilee SIVERY Lo (sl 3 655 ) 5l Wiged
2055 YNOYy yio ibllfe e i & (g 9 Job Bl g (wliepaiz p p)5 WWe/o e g o gl V-V
owbol s cdly )13 YIAYE YIED 03h 55 awyp 3y50 (slaolSius! (glp 0id dnsle b ol )l il b Swls
28 (5980 adllao 390 (laolSianl )3 ()2 )90 465 (lp (Il Jgo)8 9 203 W0 925 L el Juolgd
VY 03l )3 oy Dy9e slmolKiunl )3 Cunsg HeS laie s 0ol sl (Cute SO yiegll) lued yué

iy b 4y +IVE E [ YA it olSng) 5 Sl jlaie VL S il )5 /Y b

VEX[AND 18l s U
VX[ X[Y iRy &,0
AR R TAYER vl I PR

:Js b'“g.;lg

lL.abdoli@hormozgan.ac.ir

:thj'g.).ﬁl;_
Anodontostoma chacunda
0y 9 Job
by g9l

o) s

@O0

BY NC

OB 3o ol 150



http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

Yy oh)Swn g S guie ( Sy | oo Ko g5 IS 2l iy slo Thig Sy

doNdo

byl 15 (3Ll g bais adsl bygps 5l o ptamwss] o o plale dilien (sladigs S3glss1 5 Solsm (sanlle
b o Copte Jlael 53 yol (ol & 33,5 o ] i 05 Sasgl) Lo 5 CEUb & prio 5 o3y
4 yaio SpluwgS] jeia 9L 698 Vb lod wile b Japecunj lulyd b )8 gls )l lgls 5,
2ile gl ool 0 o 3y90 45 Alex (g3l Mad)) (SlodisS (ljes ¢ Sl po slao o g 1o sla JSix lai 53
Wlg o Jolome y5unST yl5ne g 435 ¢ gygu8 dlod s Jaume Jolge [(Dar et al., 2018; Letourneur ef al., 1998)
il (slacuman o by Ol donl cage o A lale Cundy )51 5 15, Sl ey S b
bl gl a3l | (S e ek alayly (Tudela, 1999; Turan, 1999; Smith and Skulason, 1996) xes
3350 M e e g e menuns ( SaiglsST Dlalllas )3 0318 yobo 4y g 39,000 Jledd 4 QL] (e
05 oo )ly8 oolitwl 390 calises blie 3 IS 1D Copie cas leMbl oyl . (Pauly, 2019) 5,5 - )8 edlil
S slojiy Cuenl bumer wlidps o (Seiglpsd Lulpd (cladss Cuncy ) ol aie; » Sl )5 g
OkaleKi 03lgls poo oS des jI Soo8 LIS ale (Giarrizzo ef al., 2015; Hossain et al.,2021)
o 5 Wil B 8 (355 Jolgus 51 ()8 el g ain ogildl (g ppme S dori 5 (gpme)S Bble slac] ) o e
ol (Hasan et al., 2024; Hanif ef al.,2019) cul ous 5)ly 55 aljose (sbyd 4 Fgw JUI 5o,k 595, STy,
3505 S0 2l 51yte (sldios g & Ygans 5 005 Sl o B B0 Glasl > ool FasnS Gblia 3 455
e oSey Yb e 4 a9 b olale ol (Salim er al., 2024; Zahid et al., 2022) s> o pbl 454,
59n il (el ) (e BB LB g L9 o e wiee (2138 @lie Sl 6y908 032 Sladsl (392 1> 5
3 0,565 S a5l (K S ol (Saftida ef al., 2020; Siddik ef al.,2016) ssS o ) sblo oyl )
(Grandeourt, cudl (5)905 2Ly Glptamsss] 610k sl o] 253 bis 5 ] o lad 4 o) @l ol 3blo
Slize 53y slagSl 8,8 S i lisin Bblie 5 S8 B S0 (53 5 08 2 o8 s 2012)
(Hasan et al., 2024; Salim et al., 2024) cuie < 09l g5 5 (alo ol Ady (sblio (S )3 .33l 03905 (5,155 1,
cllas . (Siddik ef al., 2016; Arshad ef al., 2008) cul oxis 5,155 o) (slp Ko jt0g5) 15y 5 Slllae 45
Cosl 023010l (398 0 Cgua g frdon (IS &) S g8 SIS (45 ldss j13) g olie @) pegad > (i
g blgjeisy Y iMoghd dadegly Jols Lale ol L olie 05y 5,5 adlas » .(Rahardjo et al., 2006)
Salim et al.,2024; ) slosis (o)l Slie I sdadb laicds a5 ladogily ohsd ol calisee lygils (slag,Y
Sl Curer SO yiogdyge g (s CSuy Olaw (Kong et al., 2023; Ayoub et al., 2022; Davis et al., 2011
aCiamas (60 sie oriow sy M) 45 0285 15 aallla 350 5oMSE 58 51 Liblia )5 S8 lsS ale
5 32l 053 ) men (9 Syl cupd g 0331y 456 & bgrye Baae oasosalie slacylis o a5 3)lS
by SosS GlsS caisS (oolatdl 5 S59)oST ¢ ) Cad] &y drgs b (Hanif ef al.,2019) cuol 03 Spmics L8
S paagS] 3 0] B3 5 (imen slaasly g9y 2 plas (213 5 o0l @l Allale)d (93900 Clilllas &Syl 4y 42
Byl 45 ol p5 (alolid o (Jgol g (385 (Sl Conl 4B )S 90 (5 500 (liwl 03505t )3 (s (sb)> 9 0
235 oy oxre sl e Slagsiyteby )3 85 cnl 4 bgiye (63,)5 Cledbol gl sl 5 5508 a9 Jolgw 1
oglis oS ol o oF slagall (S g 38) @9y Ban b pils adllas ) ol 51l (5595 SIS ]
935na 3 las (s> 5 ool s 3 o] ¥ 3 02Ty, (clnCapmar K IS ble s sla S 5 (sino

Gl 0 pll 5 50 420 L]


http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

1F+F oF o lod 18 0y50 ‘déﬁ/";‘aijg

Y¥

9y 99190

rslgan oo oo Ly SasS BleS _alo digal YE- goarme 15 08,5 ypo VT Lo 53 olagd b (613,505

45°0'0"E 70°00"E
T - T
: 3

Z 14

3 e 3

z Z

& 2 b3

LS80 400 ; et

T | — s 2y
S = L S——
7 T |E
° J °
of i 1s
I o 7f\ ks
K il B S 8
e - o R
| NGy = £
2| B : -
| S A o
ot 52 By CUAE 13
g ~ e ; AR ! %
~ - i / ™
. o 2 3
z Jigls : z
or J 3 18
2 7 y 2
~ ), ; U“"@h L % ~
Mo 65 130 o : EIWEVEIPY] g
—— )
A A i A .
54°0'0"E 56°0'0"E 56°0'0"E 57°0'0"E 58°0'0"E

axdllas 3490 ddlaie B39 .Y S

0,5

Las Jine e, oKah oMs Kbl a4 9 ead S A b e bdiges

cis b Jlsod oy b obale 555 5 yieile /) €3 b (ot Canj 455 bwgi adiges JS Jobo olKslejl 5

(Bagenal and Tesch, 1987) .5 (5,5 ojlail p,5/«)

5 o D g8 culys el (/30) sl 3505 .( Ricker , 1975)as aseto (V) alayly 5l oslizl b 59 5 Jobo ala,

W =alb
Log(W) = loga + blog(L)

o,

Sl o @ 13y o pd) S sS) b cudiD ke s Job il p)5 s (59 WipsS e dlal
(F b)) 03,5 (s lisabel Joolsh 293> 5 Joply (901 5l ealisl b 4 (563

¥ e,


http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

YO oh)Swn g S guie ( Sy | oo Ko g5 IS 2l iy slo Thig Sy
sdinL b—3
t = * | | *Vn — 2
sdinW 1 =2
1059 9 ok O (Stased oy T (g g Job (Same Sy b cad Dije g Job w8 jlxe Gl youl : sdInL ssdlnw
WSl oo diged S
(Tesch, 1968) cuul 0us duslne ¥ bl 5l o3lizsl b S zogll 15, s ldle (s Copmady Hs:5To
ka =100 * W/L® Yalay,

L= Lo(1—exp (—K(t — to) f o,
oy 4 81550 531 o o el oo 510 Lo (8) (o 2 (oale o () ¥ oy 3o

.(Sparre and venema, 1998) cul jao Jsb a5 By ale (o580 g Ao loj jd (plo Cp t

Sged (0jg 9 Jsb sl 03> 4 bwpe ol (28)S )5 awyp 3)90 So S SlsS le igel Y blus iaghy e Jobo
y90 hale 59 9 Job yiSTus wdelcuwndds slaodly Lolwl p.col odd &)Y Jodo )3 adllas 390 (slaolSins) )5 la
25 VB g yieile A S 4 (g 5 Jsbo iS5 elesi ol )3 )5 W el VAV i ) (g

() Jga2) ol sy b dy Sl ol

oW | S8 @y A. chacunda &5 (339 9 JS Job (2 58 9 (2 yiuiis 6cniilo =) Jgour

(e ) J5 o o o RTIISIpE
\YAY £\ /70 VYO — Q) ARIARZE-RTAVN AZIN=410 Sl
\Y/PY £ YIYY YA — Yo/ YAIOY £ YFIYO ANN = VY e Jeecy
VE/VY £ YAY YA — Ve OYIYY £ YOIYA \Y e/ e—\Y/A oobe oo
VEIOF /Ay LTI DVIYF £ Y510 N0/ VY s

03>y 3l L ol cuwl oad edly L Y S (o dslllas D50 (sla oK) 3 Ko oS BleS ale g — Jobo dlal,
L‘)i)LAﬁJJ)b 39> dYbMMom\)LQg)ﬁ)b &%ﬁc_élﬁtsmln;élb’udb%wo)'99gbb Lgl.m
(Y JS3) (2= 0.97) cusl osds odnline i3 ol jd (Siseds a0

2 ool odpwy Cid 4 byl oK) @ basye /N ((E/VF) eyl cpl e yieS g peed a0l 4 bgyye
e Sy adlate du b jped jiy ol (g 90 atuiie B oSl ¥p2 55 (w2 3)50 465 Cumdg j9iS o)y
(Y Jos) (p< + [+0) D)y 5929 ()l

Jols dae b sl s 4 59 = Job @lpss ol dlaly 5 Slawle b lade Glussl b a8 (1) Jgb abasl, 51 Juols sae


http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

1F+F of o lo 18 0590 ‘dlg)gf‘;ww/o}g

Y#

A0 lisebol 3gas) luebsl Jolgd 48,5 Jas 13 g Job g0l wlol p a8 sl o 55,5 ¥ 5 o] ¥ 5> ool o
(Y Jada) w00l sl Cute &q)ﬂoyl o] Fyo 0 SooS Gl alo sy (6o (duoyd

VY-
\.. od y = 0.0024x36534
R?=0.9662
[ A
e}
W, 4
oy
v
A Ve A
(o) JS" Jsb
VF. |°'“"'§ y= 0.0014x3-8549
we R?2=0.9773
Yoo
ay
3 A
u
X
Y.
Ve Y. Y.
(ol Js' Jsb

y = 0.0014x3837

\E- R? =0.969
WY
- Voo wl,_g)_w
2 A
\‘2: ; .
= ¥
Y
Y Y. Y.
(ostilu) s Jgbo
y = 0.0015x3-8706
Voo 2 _
Sols R?=0.9373
Ae
ay
3 5
\\2: \c
v.
o \ 1) Y
(ontilw) JS' Jgb

oK) S5 &y A chacunda &s5 (p.5) 39~ osiils) JS Job alasl, —¥ IS5

ol | SIS & A. chacunda 4565 Cursg (55 g lueb! Juolsd ¢ D bgmw Sy Cumi @ Cu o -Y Joua
) ] 2 ) W ) ) 3,90 ddlais
SD # consy Sk Dbl ol lpalsl folss a oy
@5#“)5) anlllae
ARG ERR AN YIOAS -fN oY YIAY - ofeeY —eefeeY AR Swl>
<Y £ -/-YA QAYe YI¥0 -VIAY Yieo DR CXVERA R ofo-Y¥ o>
NF £/ QAYe Yiea -YIAY YIAY ofeeeQoefe 0¥ o/ V¥ oobe jan
NY E L[N AN YIVO -/ ¥ YIAD QRS RRIEEYERE oo Y b

RIBI ey 53 (owrp 3)90 455y = Jsbo Je ¢ (@VB 0 gl Joo Sl (65000 b g 0ad dnlne (gl yial 5l oolisul |
Al — Y/ yearg yio Sl YY ¢ +/Y year' iy 4 to g Lo g K ady slayiel )y polde (¥ JS5) ol 00 augs

Cawl 045


http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

YV oh)Swn g S guie ( Sy | oo Ko g5 IS 2l iy slo Thig Sy

Growth Curve of Fish Using Von Bertalanffy_Anodontostoma chacunda
20

L] Data
= Yon Bertalanffy Growth Curve

18 1

16

14

Length (cm)

12 1

10 1

T T T T T
-1 ] 2 3 4

1
Age (years)
axllao 390 sblo 0 A. chacunda (a5 cpw— Job poco -Y S

o
ol oy Slalllas |5 sl Catl Bl Jloas o o uolis Cany; Slilllas jelaio 4y o] aesgST > Sliale )
oo 39 s Wl 5 (S5odsST @i Al jlay (o0 )18) 9 (e STelgge (ot g9 4 bl & sl
O3S & (ot DS (o B (G o g () Jalge o5 93, pgls o yoe Jobo p3 g 0)lgen alo ad) L A5 oo
Cuwds ol b (Dar et al., 2018) situd ale 15y 3 Jgo oo Jolge alon 51 olie &l)d 0jlul 5 (5505 dod di
ly (olo ol Jgb ST Sldlbae plo .ol jio o YUY+ Job b Lol oo canes 4 leto Job jlade oy ool
Dar et al., ) YMA+ ¢ (Hussain et al., 2010) Va/4- ¢ (Rao et al., 1965) v\ ¢ (Letourneur et al., 1998) v¥
oas odmlie Job 55 .l 03405 5155 i Slw (Das et al., 2021) Vo/-5 5 (Siddik ez al., 2016) \#/2+ < (2018
§ Camix ¢ (o 2P g (39 (o yid 53 gyl paiged Juabd umer 535 < Ale (Jelge b o wlg e Slalllas
i lale w83 b3yl 50 (bsa) oje=Jsb dlasly sdasuin )y (Famoofo et al., 2020) ail ol &5l as o
3305 i Sl ale o clien blin 13y ale g5 Sy 08 (5550 o] izl L e 5 0 e
Akbarzadeh et al., ) 5,8 odlaiol Lale > My Cundg cpad glp (60,8 pre 23l S Glgiedy (g o e
BY/50 0jL 50 gyl diged e Job 53 o] Jlos j 1> ol duwlee byl )l jlads L(2009; Hasan et al., 2024
A3 o ety 1y o S ytegll Ay (6980 s 4B S jls )3 lizabl Jolgh g lsloat bl a5l 13 YIAY
ol St S togll SosS BlS mlo o3lo g 5 i 93 10y 1) (5551 oS ol (Lt (535943l (sl 53 (ol aalllas
—Job Lilgy wyy (Salim et al., 2024) wi 5,5/ B YV 05l )3 (wyp dp90 03bo g 5 bl ;3 b zelly jlado
PIVEIASL o ot Sl el o] 53 S ol iy (5550 o5 3l s 29V ;3 JIS gl 3 oS (585 s
ol 5,35 VIOY VAN F/AY 6665 ) (slyp 0ad dule b jelyl Jlide S5 SlWlkas 45 (Hasan er al., 2024) (b =


http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

1FeF oF o, lod o)D) ajjd‘déjg/";wwpf YA

.Das et al., 2021 Hussain ez al., 2010 Dar et al., 2018) 133l o bie S5 o)l 1) (663 0aiiS Al 4 Canl
Siddik et al.,) 4 b=Y/-A (Arshad et al., 2008). b= ¥/-Y (Letourneur et al., 1998) (5,5 clllas 3.b

e Cunj Gloyiall > Slys sl oad ()55 S piegil g5 il SasS SIsS 4555 3 5, 45X b =¥/ (2016
3 059 9 Jsbo dlaly 0D polie ciglis LY ales jl Lad Sblug g ol (slandss bl s s dlod ¢ (55900 Al
.(Hasan et al., 2024) sl o calizee Oldlas

o odima s 4l /0 31y )3 o ol 457 Sloj 5 995 o0 o2lisel o a5 Cupmdg dunlio (gl Cumg (a3l
ol dalllas jd Cundy eS8 (Wootton, 1998) coul ausly e i bl b g coawlio Cundg jeiS18 alo 457 ol
oA 55 VE b AT o5l )3 BlsS cisS Camady 1551 o, an 5 Zahid adllas ;5 cusl 035 IV b +/VF o5 5
ol o)y Slallae (Zahid ef al., 2022) col oy 3590 blioy 3 4565 opl cawlio gy baylyd oaims jlis oS
Das et al., ) 515 Us)5 V0L VY e Lol ool 5 SagS GlsS alo Cndy 15516 50 o5 wimd o L
Gl 0393 V1Y +IAY 03 ;> (530 S zls clac] 15 4565 1l cansg 4951 4, Kan s Hassan adlks 4> (2021
Slaglis ol adllas 3590 slacs] 13 4565 ol cavlio (s Lol 1 0aiS Aol e oyl aen (Hasan ez al., 2024)
B kalpd g Eob dlsye poh cmin il elge ;> ol e 4 Wlg5 o0 Cunidg y9ISl (00 lade 3 0b oanlitie
K55 s b Cgndy 15516 a5 Ll 5 o oMl (De et al., 2016) 1l o)y disal slo sy o odxe (138
SIMON ef ) sitd b @glis ol Y5 plos 51 55 Jelge ol Yhein) cpl plis ool adllas 3,90 dilaie (So55loST Larlyis 5
Copd g yia Sl VY Colodn Job pols imgh 3 (&YGy olg 45y Jae wluly .(al, 2013, Das et al., 2021
(Dar et al., 4 (Letourneur ef al., 1998) clallas ,3 4555 ol (sly oads (5,155 polie b a8 sol sty /¥ 1) 03,
Sl 035 )55 I (sogions > adlln () 3 SgS BS ale (lyyrd ad Calei Jsb 2 (35 2018)
(Siddik et al., 2016; Hasan et al., 2024) 5> 1,5 S5 (s yppun0)S sblie jd 4565 oyl

S A

5 b xSl (i el laale Kb 0l & 3o 5 e 85 b Sl plesle 1 AL chacunda e
) R olio 4 a0 b amd oo (L5 Qg cnl bt sl 0392 (e jais oSl @0 bgsyn 00d () 2 sl igad g
35 203 80 gl 33 U il Sl 5 ozl o oy 1 VU e (Koo 45l 5 s 5 o
039 +/0 dae | a8 o] Hlam a3 Cunsy HeS1 Sl sl 039s oK) Hla ya )3 Cute o yagll WS, oaiS

Lol

S 3wl
isles 1538 Wlesenss iyl Pl 3 (losbs ol Lotize 581 Slosens 6 )Seon §) 2lise Y 395 515,15

References

Akbarzadeh, A., Karami, M., Nezami, S. A., Mojazi, A. B., Khara, H. and Eagderi, S., 2009. A
comparative study of morphometric and meristic characters of pikeperch Sander lucioperca (L.) in

Iranian waters of Caspian Sea and Aras Dam Lake. Iranian Journal of Biology, 2(3), pp. 535-545.

Arshad, A., Jimmy, A., Nurul Amin, S. M., Japar Sidik, B. and Harah, Z. M., 2008. Length—weight and

length—length relationships of five fish species collected from seagrass beds of the Sungai


http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

Y4 oh)Swn g S guie ( Sy | oo Ko g5 IS 2l iy slo Thig Sy

Pulai estuary, Peninsular Malaysia. Journal of Applied Ichthyology, 24(3), pp. 123-130.
https://doi.org/10.1111/].1439-0426.2007.01026.x

Ayoub, H., El-Sheekh, M. and Ismaiel, M., 2022. Use of Thalassiosira weissflogii in marine tilapia feed
and its effect on growth performance. Frontiers in Sustainable Food Systems, 6, pp. 1—
10. https://doi.org/10.3389/fsufs.2022.1052951

Bagenal, T. B. and Tesch, F. W., 1987. Age and Growth. In: T. B. Bagenal, (ed) Methods for the

Assessment of Fish Production in Fresh Waters, 3rd edition. Blackwell Scientific Publications,
Oxford, UK, pp. 101-136.

Das, S. K., Tou, W. X., Noor, N. M., De, M. and Samat, A., 2021. Length-weight relationship, condition
factor, and age estimation of commercially important trawl species from Mersing coastal
waters, Johor, Malaysia. Sains Malaysiana, 50(1), pp. 1-7. https://doi.org/10.17576/jsm-2021-
5001-01

Dar, T. H., Shakeel, R. and Verma, S., 2018. Comparative germplasm characterization of maize (Zea
mays L.) in Rajouri Region of Pir Panjal Himalaya J & K (India), based on morphological and
ISSR  markers. Journal of Crop Science and Biotechnology, 21(1), pp. 43—
55. https://doi.org/10.1007/s12892-017-0128-0

De, S., Sharma, R. K. and Kumar, S., 2016. Evaluation of genetic diversity in rice (Oryza sativa L.)
using SSR markers. Journal of Crop Science and Biotechnology, 19(2), pp. 135-
141. https://doi.org/10.1007/s12892-016-0072-1

Davis, D. A., Smith, C. E. and Jones, R. P., 2011. Effect of ciliate protozoa on growth of Sparus aurata
larvae. Aquaculture Research, 42(5), pp. 679—688. https://doi.org/10.1111/1.1365-
2109.2010.02768.x

Famoofo, O. O. and Abdul, W. O., 2020. Biometry, condition factors and length-weight relationships

of sixteen fish species in lwopin fresh-water ecotype of Lekki Lagoon, Ogun State, Southwest

Nigeria. Heliyon, 6(1), p. €02957. https://doi.org/10.1016/j.heliyon.2019.¢02957

Hasan, Md R., Mawa, Z. and Hossain, M. Y., 2024. Some biological aspects of chacunda gizzard shad,
Anodontostoma chacunda (Hamilton, 1822) from the Bay of Bengal, Bangladesh. Heliyon,
10(16), p. €36123. https://doi.org/10.1016/j.heliyon.2024.e36123

Hasan, Md R., Al Mamun, A. and Hossain, M. Y., 2024. Length-weight relationships of 12 indigenous

fishes and 3 shellfishes from mangrove and floodplain ecosystems in Southwestern
Bangladesh. FEgyptian Journal of Aquatic Biology and Fisheries, 24(5), pp. 69—
76. https://doi.org/10.21608/ejabf.2020.103532

Hossain, M. Y., Sayed, S. R. M., Mosaddequr Rahman, M., Ali, M. M., Hossen, M. A., Elgorban, A.

M., Ahmed, Z. F. and Ohtomi, J., 2021. Length-weight relationships of nine fish species from
the Tetulia River, southern Bangladesh. Journal of Applied Ichthyology, 31(5), pp. 967—
969. https://doi.org/10.1111/jai.12823



https://doi.org/10.3389/fsufs.2022.1052951
https://doi.org/10.17576/jsm-2021-5001-01
https://doi.org/10.17576/jsm-2021-5001-01
https://doi.org/10.1007/s12892-017-0128-0
https://doi.org/10.1007/s12892-016-0072-1
https://doi.org/10.1111/j.1365-2109.2010.02768.x
https://doi.org/10.1111/j.1365-2109.2010.02768.x
https://doi.org/10.1016/j.heliyon.2019.e02957
https://doi.org/10.1016/j.heliyon.2024.e36123
https://doi.org/10.21608/ejabf.2020.103532
https://doi.org/10.1111/jai.12823
http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

1FeF oF o, lod o)D) ajjd‘déﬁfwumpf Y.

Hussain, S. M., Paperno, R. and Khatoon, Z., 2010. Length-weight relationships of fishes collected from
the Korangi-Phitti Creek area (Indus delta, northern Arabian Sea). Journal of Applied
Ichthyology, 26(3), pp. 477—480. https://doi.org/10.1111/1.1439-0426.2009.01374.x

Hanif, M. A., Chaklader, M. R., Siddik, M. A., Nahar, A., Foysal, M. J. and Kleindienst, R., 2019.

Phenotypic variation of gizzard shad, Anodontostoma chacunda (Hamilton, 1822) based on
truss network  model.  Regional  Studies in  Marine  Science, 25, p.
100442. https://doi.org/10.1016/j.rsma.2019.100442

Kong, F., Li, X. and Wang, Y., 2023. Effect of black soldier fly larvae on growth and health of Nile
tilapia. Aquaculture Nutrition, 29(1), pp. 120—132. https://doi.org/10.1111/anu.13123

Letourneur, Y., Kulbicki, M. and Labrosse, P., 1998. Length-weight relationship of fishes from coral
reefs and lagoons of New Caledonia: an update. NAGA, The ICLARM Quarterly, 21(4), pp.
39-46.

Pauly, D., 2019. Why do fish reach first maturity when they do? Journal of Fish Biology, 95(3), pp.
603—607. https://doi.org/10.1111/jfb.13902

Ricker, W. E., 1975. Computation and interpretation of biological statistics of fish populations. Bulletin
of the Fisheries Research Board of Canada, 191, pp. 1-382.

Rao, A., Sharma, B. and Gupta, C., 1965. Water relations and turgor control in plants. Journal of Plant
Physiology, 12(3), pp. 145-158.

Sparre, P. and Venema, S. C., 1998. Introduction to Tropical Fish Stock Assessment. Part 1: Manual.
FAO Fisheries Technical Paper No.306/1, Rev. 2. Rome: FAO.

Safrida, S., Noviasyah, N. and Khairil, K., 2020. Effects of Moringa oleifera Leaves Powder in Fish
Feed Toward Growth Rate and Health of Colossoma macropomum. Journal of Biology &

Biology Education, 12(2), pp. 186—191. https://doi.org/10.15294/biosaintifika.v12i2.22655

Smith, T. B. and Skulason, S., 1996. Evolutionary significance of resource polymorphisms in fishes,
amphibians, and birds. Annual Review of Ecology and Systematics, 27, pp. 111-
133. https://doi.org/10.1146/annurev.ecolsys.27.1.111

Siddik, M. A. B., Chaklader, M. R., Hanif, M. A., Islam, M. A. and Fotedar, R., 2016. Length—weight

relationships of four fish species from a coastal artisanal fishery, southern Bangladesh. Journal

of Applied Ichthyology, 32(6), pp. 1300—-1302. https://doi.org/10.1111/jai.13181

Salim, G., Indarjo, A., Mujiyanto, M., Sugianti, Y., Anggoro, S., Ransangan, J. J. and Rahman, A., 2024.
Growth and mortality model of Chacunda gizzard shad Anodontostoma chacunda (Bleeker,
1852) in Tarakan waters, North Kalimantan, Indonesia. Biodiversitas Journal of Biological
Diversity, 25(2), pp. 770-780. https://doi.org/10.13057/biodiv/d250237

Simon, K. D., Mazlan, A. G. and Cob, Z. C., 2013. Condition factors of two archerfish species from

Johor coastal waters, Malaysia. Sains Malaysiana, 42(8), pp. 1115-1119.


https://doi.org/10.1111/j.1439-0426.2009.01374.x
https://doi.org/10.1016/j.rsma.2019.100442
https://doi.org/10.1111/anu.13123
https://doi.org/10.1111/jfb.13902
https://doi.org/10.15294/biosaintifika.v12i2.22655
https://doi.org/10.1146/annurev.ecolsys.27.1.111
https://doi.org/10.13057/biodiv/d250237
http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html

[ Downloaded from jae.hormozgan.ac.ir on 2025-12-01 ]

[ DOI: 10.61882/JAquUaEC0.15.2.23 ]

¥y oh)Swn g S guie ( Sy | oo Ko g5 IS 2l iy slo Thig Sy

Turan, C., 1999. A note on the examination of morphometric differentiation among fish populations:
The truss system. Turkish Journal of Zoology, 23(3), pp. 259-264.

Tudela, A., 1999. El viento en las velas. Notas de Voiles de Héléne Cixous y Jacques Derrida. Daimon:
Revista Internacional de Filosofia, 19, pp. 185-192.

Wootton, R. J., 1998. Ecology of Teleost Fishes. Fish & Fisheries Series, 24. Springer, Dordrecht.

Zahid, A., Sari, T. E. Y. and Lahay, A. F., 2022. Growth pattern and condition factor of chacunda gizzard
shad (Anodontostoma chacunda, Hamilton 1822) from the Senggarang Coast, Tanjungpinang.
Journal Akuatik lestari, 6(1), pp. 42—47. https://doi.org/10.31629/akuatiklestari.v6i1.5470



https://doi.org/10.31629/akuatiklestari.v6i1.5470
http://dx.doi.org/10.61882/JAquaEco.15.2.23
http://jae.hormozgan.ac.ir/article-1-1141-fa.html
http://www.tcpdf.org

