[ Downloaded from isfj.ir on 2026-06-27 ]

(DOI): 10.22092/ISFJ.2024.130597 YY(o) Yo-Yo ool oMt ale alas

@ © ooy~ oale Al

3198 Jorlu Suiisg Slo qolg2 133 g Egi 3 950 39 39 & 3130 wla il
(sev g (b))

Tl o s ¢ 2l B el T Sl el e sl 0L SLS Sl

*javadmirdar@uoz.ac.ir

u‘)—.“ :J.sb ‘J.sl:) NG ‘u"‘:‘:‘]" c;tm saialy ‘QM 63; -\
o 5 oidse] liias jlasba paS SNad asle SlEEAS dnnfo 58S (5 5Sue 50Kk 55y Y

o stz s sl

VESY LT Gl ol VE-Y g imdlise )l

(XN 3

o k4

G Olil) Ulghs ol (3557 08 sgns alsm o515 5 655 0 S 2oy golse g 51 o walllan ol 51 Coan
2305 28 326 50 dha sty (0Bl L I3l a0 LSS ¥ 5 oBag) 8) Jlgds ol lseny 31 (515 280 305 ¢ slaza s 35
4 OLT 5 2008 Jald ol 93 5ol gn Coldd gl 5) oo A e (sl s eusd b (e el 10XV0)
S 838l S gy (TOM) T 5150 goomn 55 5 S Sl Gty Sliguy analls (imen (238 plasil (aals Olgee
355 08 en s Skl s et ikd o lalid 03,0 5w,V 5 o33 O e o 3l ool 5l V0 o ol s
sde VeERY) obe L5 s r{1,: Jola> 5 (@,a,;aﬁ sae VOVEAY) ola s 8 5o r{l;,:{u, S ol Ol el plulis
SIS e e 5o e SYER LS oK 5 G o3 ke WNOET |y ool e 3 (o o
Eor e o3 248 NOFAEOAY (b aisad e A U (g 5aS 08 jns IS S S g (S5 2 56 5 S e
355 08 en s §55 5 Sl 2 uls (e S K s gl Pl « G Rl Jols mlS @ ar 5 LA b

S, 16 Jele

Redgr el (ligay Jdlse c9Ss (B9 E)l30 Sl (@355 IS o S GoS SR

e s

Yo


http://isfj.ir/article-1-2757-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

o2 Sae GO0 30 ol S

Ol 5 LSS

&l sagedr (uSiw Olls alex 5l Calise slvosssY]

(Singh et al., 2005)
Gl 50 550 (95 Slauls a1y 0 drugi w0y el
oaiS ool wlie 51 (o Glye 4 oo laygas |
9 5SS Sellad g9, L ol nl o Sl 0o ks Jolge
@ o)l @l Cudil 5 ol axegi Gl £590 (2595
Sl )3 50005 ke (olay panS EdL ) re lge
Loy ysnesil 538 YYY Jlo 5l a8 0l
Ol b 5 955 (emin sedm sl dibie )3 e
Cedled 5l ol slaclay 5 &)150 41 699,9 sl S
05 Slinios pl @l 0,8 18 ) 9550 ol
5 Al L8igp gl ol o oS canlsols lias
Jele (OFAS) Jlgds 5 (VFAS 5 VTVA YV o Lo
Cgmme (2b)d ey laze slp o gloaiiSesyl]
Saejls 53 I35 5l g, A Sl )T 5 g g oo
9 S ] o Qg sl L jo gy cpl aslol 4
SG S g yetee Djgo &y B2dod (pl &5 W )F Sleidny
Oz (Omidi et al., 2003) wb aslsl SYob 0,90
SOl e qwyp a0 (Vo)) o Ken 4 Delshab
> gl lacals ;3 98e (B9n ool ol
sl OlS 5 (YY) o, See g Kohan .ocsls
Sleogas 5l Sy g 7o 2l oS 2 55 Sysn
et dilaie ;0 eyl gz (SIS &S 90 ()

W3ges (o) 1) b
by Ol Bble (p pasies 5l (S lye a4 lgl
7255 ool )l dxugi g ol o594y aliSes gl
5 5SS sbaelS IS 5 bl W eensSe (o9
a9 b lods Jobo (295 Slay) o5 5150 90
& g hlize slag)ls 5 pgens (2ldd Slge Sras @
Sy wstnn e 3 Olnl (8o Slge 5 Y8
S Jlpw ol 4 gl Sz Gslitecnay oo Sl
S OB s 2 85 Shan Sl Sl 15U Ol
e 4z 4 Gilise cloolSiay! 5 lole yo lals adlaie
sl e bl s Jolo )0 @dod (nl g valys

Lol 050,8

dodio

ozl eoras slalaze ;o (LS 5 oyl (iysn
oz 5l gl sl ity Colld gl o sleats;
Sl s Gl Glszes 4 azgi b aS Cul (69)lge
Wlgs oo ogiz )0 yiogh S Ve e e 5l ) byo bl yeis
Alos (6,00 druwgl (Glodali a4 S [0 (glowd;,l uds
S b Ol ol 50 (ol 5 (b jo Slapiacss]
Chan and) wlas 3 138 o>l o 90 (sloolal 38
5Ly s 30 bl op ieeiie ob,as (Briski, 2017
slgs wazs ¢ (5, ladl jo oS ws Jole gblie
Meadows and) w«)ls gz Lis slel o ol
S B e s tSle el (Campbell, 2013
J.J‘s.:k;a 5@] éMA J.Q oA})’ éJL.A )I be;" U"‘J‘J‘s‘ r 09)'{5
b Sy e Sl Gl 5l (olie a3l
Sly e Jolo @bl o Cupoe 5 b S peaas
oldlas (Yaghoobi Namini et al., 2021) ss 5
Oleie 4 (6585 8 o o 3l eolainl pgas o (gousie
@by® SlaptansS] Cundy (o) n Cox (palh
(Ejlali et al., 2017; Pazira et al., 2018) s,ls 59>
Gl Sogl a5 ol ools plas et albxl Sl
S B e €55 b o515 50 et Oj90 4 e
a5’ (Papageorgiou et al., 2006) sgi o ool 55,
S b oS S5 bl ol Jle 5l (S
ol o il olSile (ood S 5 33 O s
Shizas | Ll b Jodse b a8 colyl]
slel & Gronsil 5 Gl Slay 99y5 wleioe
Sloo gazs Sl 55 SieaSlo b el gbys Jole
Loles 45 o0 e Sligas,y 5 olge ol ot axslil 5 I
sile polus galoz @515 9 (Slol2 50 Pl 4 i
Diaz et ) ogi oo dilate (pl 1o Hliwpiciw 5 Hlip s
.(@l., 2012

S 2l CoheS b 58 (e G55 g4 5 Sl
Jo> 5 IS 50 ol i ol laptamssT )

\t2


http://isfj.ir/article-1-2757-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

TY () VE+Y o) ¥ e e

A Ji..u 4 a>gl L ‘Olia.u.\)‘ R fal:u‘ ()...915.’) QLT
Sl il gt Cad 5 ot S
&y 200 Bl ey ol (9,5 S5, 9 s
o0 Tl (59959 ailad 1o el liwl lgls ddlaie )

05 s

L

(Google Zarth

Rz bl Hlgls ol 51 651

B ovgy 9910
Sloy Jolgd 10 oo A Do a4y (55l0 pdiged Baiod ()l 4o
30 (6,0 paiged 45 Lygo (Al plail LG ole o
Job 50 45) SN e U (o) Sl 5l colo il
5 (J2ysD) 020)9,% caali ol 55 5 (392 550 by, 099

> J,-é ) t

pdiges ol Joo 1Y ST

Figure 1: Location of sampling stations from Delwar site, Bushehr Province
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Figure 2: The total abundance (N/m?) of the population of benthic invertebrates identified in Delwar coast during one
year of sampling
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Figure 3: Abundance percent of benthic invertebrates of Delwar coast by sampling periods and stations
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Figure 4: Sediments classification of Delwar coast by sampling stations
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Figure 5: Changes in percentage of organic matter in all sampling months by sampling stations

Bblie 39 385 B (e (2w 5 (Sgl 2 oaisS ]S -
5 o Ul adlaie aboz I (6 e S Ao 9 (5 e S alidee slagiarwsS] ;5 55 O e ;L lo asllas
ond ik Jalge lee yo ilos ;S (315 plee 5Ly Slogzge SISt lagwyn o |y (ool oSl
(Schmid, 2006) g, 1,3 o5lail asle sla asLs S g3 oo o IS ek sl sols plaisl sg3as g5l
(Bassonetal., oI ;L ,> (Pillai, 1977) o1 5,90 slooasls flgie a0l alise Jolge 9SG pubbize a5
¥4


http://isfj.ir/article-1-2757-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

o2 Sae GO0 30 ol S

Ol 5 LSS

OB rensr Samez 53 Slgld Slpnss ol adlllas o
Sl cellad L oads sl agmes Ll 5l 36 (5545
al>dle 455 9bolen onl Sppe Sl (5 )50552D)
o 0399 0V 9) Jslazr 4 az i L pST5 liee 00 5 o0
0)39 3> ol o515 5l i oy S (S sl G2y9 )
(Y23Y) Nikooyan .ol wSall g 650 (o595 5 G
Jos & Yol 1) Conndg ol §35 Ol st s 5
095 3l Fr slp Gy B llih b el
9 09 E9r 5 am (Ll wile (6355 8 e

sl 00905 Lo

Jelse 9 (Currie and Small, 2004) e 1977)
- )yl (Coles and McCain, 1990) o oas¥1
Ghle Gl 35 Setnpgd (7S 5 o515 » b
.&‘oéj.g

2 @ea Ghe Jole S P e s iz 0
plecl g olpl 5l (J1s S wlelaszl Slgl 5 @ je W)
il Jolge anld g acgame aS J o 0y anlese
5B 655 S ncs £555 5 (ST o Cenl aiome
)35 o glakamdl Lt

V J9uai6ylo paiged (sbroy90 ST 4 ,lgls Jolw )0 (5345 (45 steo s (2 0y 53 31an) o515 (1SSlo
Table 1: The average density (N/m?) of benthic invertebrates in Delwar coast by sampling periods

April May June July August  September  October November
Nematoda 123 +31 119+ 28 168 + 44 133 £ 52 123+ 74 141 £ 58 69 + 32 81+38
Nemertea 247 £47% 136 +£36°  121+24™ 114 + 45 42 +£37° 44 + 342 62 + 34® 42 377
Maglona 106 £6°  104+13*  121+15° 77 +26%® 52 +18° 62 +33%® 64 + 37%® 84 + 50
Acthinarid 91 +57% 94 + 28° 29 + 262 32 +22% 27 £ 202 24 £ 142 42 + 34 32+18®
Capitella 143 + 57 143 + 140 104 + 29 89 + 22 121 + 26 136 + 24 72+34 74+11
Ciriformia 79+31%® 123 +50° 47 + 162 57 + 35° 62 + 32° 50 + 35° 69 + 32 77127
Nephtys 35+ 322 54 + 37%® 131 + 22 136 + 22« 168 + 17¢ 111 + 31 146 + 224 94 + 15
Glycera 42 +41° 43 + 407 156 + 57 96 + 38% 136 + 69%° 81 +53%® 200 + 80° 200 + 26°
Sponid 148 + 26° 67 +39% 109 + 44% 111 +18%® 77 £57%® 72 £33 79 + 50% 128 + 84
Prionospio 42 + 328 89 + 26 183 + 37°¢ 84 + 45% 119 + 77 173 + 43 104 + 63 101 + 51
Pectinaria 109 + 36 114 +13 123+ 49 96 + 47 101 + 69 143+ 93 59 + 47 89 +51
Goniadopsis 12 +6° 40 + 11% 20+1° 30£25% 10977 " 67 £ 24 175 + 66 141452
Aceatshrimp 99 +54¢c 96 + 38™ 32+20° 10+1° 52 + 37%® 29 +19? 40 + 29 30 +21°
Reptantia 99 + 320 77 +34° 27 £ 242 24 177 22+2% 20 £ 207 72 £81° 79 +32°
Paguridae 52 + 38% 57 +38° 25 + 24 20+ 12° 19 £ 10* 42 + 15%® 23+ 152 32+ 15®
Ocypod 52 + 28¢ 35 + 24 40 + 38° 16 + 6 8 £ 5% 17 £ 11 0£0? 30+19%
Branchiura 40 + 28° 48 +40° 109 +38% 89+ 16™ 143 + 8° 136 + 11°% 99 + 20 64 +19%
Amphipoda 62 +53 91+54 128 + 40 86 + 66 42 +15 59 + 34 44 + 14 72+53
Cyclaspis 29 + 252 17 £0° 42 +29° 84 + 32%® 121 + 65 119 + 46° 69 + 42 17 + 152
Eocuma 79 + 15b¢ 71 + 54 89 +49° 47 £ 27 42 +22% 20 + 152 25 +18? 35+18®
Apentorid 207 +61° 128 +29° 42 +29° 40 + 31° 84 + 58% 44 + 142 81 + 35%® 36 + 30°
Isopoda 326 +55¢ 237 +12% 94 + 46% 77 £ 242 69 £ 40° 84 £ 242 190 + 82 299 + 1054
Mullusca 37+18° 20£ 172 30+ 278 24 + 128 116 + 80% 104 + 82% 180 +91° 158 + 76°
Donax 27 £ 17%® 17 +0° 18 +10* 7+1° 24 +17* 52 + 48%® 106 + 66° 72 27"

sl iz sloless s (P<A/+0) Hlo sme M sazaslis cass )y yo 50 @,0,C,0) Gglate gy .ol Lo Gl il £ Sile Sl slacl

5 oLy dalaiSes (bleSs cudle sammsslis
,o (Mirdar et al., 2004) ol o515,k 51 bl ,e>b

bl Jlois o y93 (6385 5 jom o die 40 Lidoh
‘le—‘ 0‘5.0 9 Lo, &5—‘ w—"-’ » "\"SL' bd °5>Lc )'é(“’?"

Y.


http://isfj.ir/article-1-2757-fa.html

[ Downloaded from isfj.ir on 2026-06-27 ]

TY (6) V- Gl 3 pale elas

a5 a2 o lis 0ads ploeil 8 lae b gty cpl o Sl
s 5 ol ol Lol ples o Loy LIl slaog S ol
Ll 31 5 pais g ooy 5 51 Sy o515 0 S
3975 31 o8l Yool duwy o Sl yal ol 5 395 s

il @S ame Lulos o lacglis

Qliwg s (soil> slap S wlgds Sl
SR Aok Gl e ey S ple g (lSp s
slaog 5 s (Izadpenahi et al., 2007) wog
lap,S ol ia e Jolow ;0 58 (B e Sl
wog oy ple 5 plwgpcsie (Glps (soil>
5l Jol> b awslis (Saraladevi et al., 1996)

6319 245905 5LolSitan | S 41 5lgls Sl 55 G385 15 st (@230 %0 50 SIasd) o515 (Silso 1Y o
Table 2: The average density (N/m?) of benthic invertebrates in Delwar coast by sampling stations

1 2 3 4 5 6
Nematoda 67 +41 126 + 35 165 + 56 144 + 26 135+ 46 81 +40
Nemertea 107 £ 109 100 + 81 11971 85+35 115+ 41 80 £ 67
Maglona 98 + 40 81+31 93+ 27 81+38 85+ 36 63 + 36
Acthinarid 25+20 43 +£13 52+35 59 + 65 67 +25 37+6
Capitella 135+ 45 120+ 20 126 + 54 122 + 47 143+ 41 74 +30
Ciriformia 48 +£21 59 £ 25 100 £ 25 69 + 34 81+24 39+22
Nephtys 96 + 66 144 + 49 113+ 74 117 + 83 113+83 70+ 19
Glycera 128 +112 139 + 107 115 + 66 130+ 92 130+ 54 72+39
Sponid 50 £41 87 £56 137 £ 64 87 £ 28 130+ 41 69 +43
Prionospio 56 + 35 109+ 70 128 + 65 115+ 76 178 + 65 7842
Pectinaria 72+42 109 + 61 131 +40 104 + 35 150+ 34 59 + 26
Goniadopsis 100 + 57 65 + 60 98 + 87 57 +32 104 + 84 48 +24
Aceatshrimp 11+1 33+28 63 +49 59 +45 65 + 47 59 +19
Reptantia 65+ 78 48 £33 50 + 40 56 + 36 70+ 36 33+27
Paguridae 11+1 30+£20 46 + 38 19+9 59+21 28+ 17
Ocypod 18+ 10 16 £ 10 35+33 27+19 37+£22 24+ 14
Branchiura 42 +17 69 £ 50 120 + 62 94 £ 30 13777 22+19
Amphipoda 28+20 59 + 26 96 + 60 85+ 57 104 + 58 65+ 26
Cyclaspis 16 +10 54 £ 24 67 +38 72 £39 74 48 93 + 68
Eocuma 35+ 26 59+ 34 37+26 63 +52 56 + 26 52 +33
Apentorid 55+ 33 78 £ 46 85+42 74 £ 87 122 + 66 96 + 46
Isopoda 161 + 103 167 +99 178 + 114 163 + 112 217 +125 146 + 104
Mullusca 58 + 34 96 +40 126 + 102 83+ 69 107 +41 41+ 25
Donax 24 +£13 40+ 20 65 + 47 41+£21 59 +17 28 +13
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Abstract

The aim of this study was to investigate the effect of shrimp farm effluent on the diversity and
density of macrobenthic communities of Delwar coast (Bushehr province). For this purpose,
sampling was performed by Van Veen Grab sampler (15 x 15 cm?) during the farming period
for 8 months (from May to October and two months including April and November as a control)
from Delwar beach sediments (6 stations and 3 repetitions for each station). Also, the
granularity of bed sediments, soil texture, and total organic matter (TOM) of sediments were
measured. In this research, 15 families of benthic invertebrates were identified in 7 orders and
5 categories. Also, the examination of the changes in the detected benthic organisms showed
that the maximum density was in April (103+82 N/m?) and the minimum density was in July
(70+41 N/m?). Also, station five with 115+40 N/m?and station one with 62+40 N/m?had the
highest and lowest density, respectively, and the total density of benthic invertebrates for 8
months of sampling was 15490+581N/m?. The results of this research show that the effect of
shrimp farming effluents on the abundance of microbial organisms in Delwar coast is
remarkable.

Keywords: Benthic invertebrates, Wastewater of shrimp farms, Total Organic Matter, Bushehr
Province
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