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Figure 1: Geographical location, length and latitude of different sampling stations in fish cage culture (2017-2018)


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.6.3
https://isfj.ir/article-1-2408-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.6.3 ]

bl OF (L L S Wy, ol

&‘)ls.a.h 9 °‘J|:)E‘J§’ﬂ

ol adlge geil ojmrie sz LT leosls &
PCA 5li i slogses! etz ol ol (PCA)
Wools (Kraald e sl [(KMO) yyls55 (50511
e o o Coprdg 2led )l ly <L (9e5] 9
s OYAN opmad) )5 Sipo lojuiie o
&)l (Mean£SE) o Juiliwl slhs of jon 4 a1 Slo

el

S (529,50 sl sy

» beyst IS led xSl Dlyess VS0
Gigr oBe 0 1 Ol yls pdiges calisee (sloe g0
A3 oo Hlid (e ddlate) ole

0)30 524z ¥ o 1y ol slag 5L JS Sl ¥ S
Ded e ol Geby dadbhie) ol Ghyen e jo
o Gl Sl JS Jlas o iSlas o5 ols i b
Llgl 5 g9y ,0 Oev g Yoo CRUMI (5 54
B Aled Sl sl oms S cd ygn 0)98
23,5 esalie VYYYY CFU/MI L, O slag S
Sk U5 5eSile b laSy uilly g05T el
ol lad 1y ghlo sre WS alirs (loo, 90y O
F oSl oS gesl bl 5 (P<4/40)
SSi5 05,5 90 4y chlize sloeygs ;0 ol slags ST
o5

abols o b St S )kt oSl Sl ess ¥ S0
Bl Ghan e 0 ol yloy dised ilize glo
Do oo lid 1) (pedigd adlaie)

S5 U ol eBln 51 S s
Blo> g Ghygp 0,90 lawlgle -+ CFU/MI T
FAY CRUMI LT sl 55T S Ui led opafilis
Yoo g Vevalols ;o .0l canlin b9y 0,80 9,0 0
sl St U5 Gjled (uSibe S0 il (6 e
eSilee JBlas g oy95 0,90 51 8 YAV CFU/mI
Slazil o YA CFUMI O slags ySL JS Lo lass
oS gy Veooe alold o 0l cvaliv b9 0,90
CRUIMI o1 lags Sl S byl cpuSilin ST

COAFINIYY Ghyan E90% 53 SIS pdiged (Biod (nl )
5 QVIEIY) Siysn sl CQVNITY) oysn Laulsl
a SIATAEAY sla L b AV +) ey 5l k3
9 Voo o ale lacusSee o g ol
5 3% worr (Jlod Glatyzr ;o 8 el
(b Oyp0 @) ol (sladigei 5 woS plnl 0t
S35lges S oXtalejl g LS 50 5 Wk (5 pslaex
Goasdl Jasl 3 sl @iefsS! eaSinghy
5 oses oS Lo opdy ol oY (slagiles
6L IS Ghled @l BT il coly polazs
& 5SL as, ol KfStereptococ cois Lo (T.C)
Ooyleds slp BT 09, SECC S lama o598 g il
AE s GBS (pl jo (edae S g JS e RS
30 g oo ool IS Of slediges (VYAY ( LLS)
Al ooy S e g, 4 culS gl
a0 YV 5 YO sloo jo ol ool S slacols
g 08,5 13 e5beSTl o celu Y o 4y ol 5 il
pladl b IS slass yles a4y S oy ol (B 51 g

(APHA, 2005) o

T oo 3ad sl 5255

Slogaz zowles adewgay (5,0 pigad Joe jo ol gloo
s PH oKiws alewsas PH e ol (5 050510
T 55508 ol b 908 e o (WTWAYYEY)
s (DO)  Jslomo (5l im0l (oS
a5 bl g gy b Seiglen (2l (s
by @ baw Jobs L umea (APHA, 2005)
0 5 dwle ST Caelidl s yo 3>

L ool (g lol ki g 43255 (b9

9 Ga.u.'a p.u)lij (_gl.b\.\.uljﬁ )l k.?i' u,uLw‘ » Lbool\)
Q-Q Jloged sy b o 5 2l o0ls Jlisl ganass,
@ly 00,5 00l il g Jloyp Shagg il 503l
Soyelly slapsesl Gl bl s s aes
0,5 oolatwl ol Jlog gbeosls (ANOVA)
@ly #2ly Uhg) 5l emiie Ko uilly SIUT 5 ogdle
\f


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.6.3
https://isfj.ir/article-1-2408-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.6.3 ]

Yo (V) Ve Ol ol (pale alas

Shls gylo pdiges Ao gloalold 0 5 5SL oyleds 5 Sle Plas g yi95 0,90 Jawll )0 VYO
Wges caliee sloalols (P<+/+0) o4 Lo sme Cuglas 0y99 E5,5 ,0 V+YOe CRUMI OT slas st S
59 50 St S ol ululy (SUls g5l o g )loy 56T lagygesl ol 2 (0 JS8) o ovali iy
TR K ER U ol Sl Sk 30 gl 45 bl

4000C=

IR By

957% CI totalcountw
g
1

T

e

Seasons

(YAF-Y Jlw) B 10 plo 9 iliko Jguad 30 T (CFUMI) Lo wiSb S (i ylows ool g 1Y ST
Figure 2: Changes in total count (CFU/ml) of water different seasons of fish cage culture (2017-2018)
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Figure 3: Changes total count (CFU/ml) of water in different directions and distances of fish cage culture (2017-2018)
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Figure 4: Changes total count (CFU/ml) of water in different distances of fish cage culture (2017-2018)
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Figure 5: The mean distance variation of the total count (CFU/ml) of water at fish cage culture (2017-2018)
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Table 1: The range of total bacterial changes (CFU/ml) of water at different distances and periods of fish cage culture
(2017-2018)
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Table 2: Multivariate statistical analysis of principal component test for Total count and some environmental
parameters of water around fish cage culture in Nowshahr of Caspian Sea (2017-2018)

(/AAI$)PC3 (/Y¥/A)PC2 (/YY¥/+)PC1 o 6l ol sl

Voo V/of Y/-A oy e
YEIY OVIY Yoy oz il lg
10 ssLJs
-IA$ pH

- IN¥ C°%) o sbes

AN (NTU) T & j908
<Ay (%) yjnS] Celis]

/Ay MY/ So3505m 2l (y5unS]

Oa 095 Lalsl o 1) s 2L JS slass o it 5
as ol las (Y- -¥)  Shakouri Sldlas ols oylas
00 Jiz & dgazme (Bl hy9n Slamid (mdga 5L
oLhes 5 Gorlach-Lira .ail o b s 5 e
0,90 ;0 65U S slaws a5 W, S b5 (YY)
wlive oS Cunl 039y ()9 5l w9 B 5l de Ao
Sl glegyst IS Ghjled piSlae) ol ek
(i gye Yoo i oSyl 4o VS« -CFU/mI
lage =Sl slaw il ely ol ,o bl > 35 .o
oedd Sl e Ve loalols 4y Cos i o o
Slts OFAY) () Kos 5 ls Slalllan gl o0, e
Soo3 Glaolliasl 3 (o) 3590 0590 U5 ,,0 a5 ol
oudlie o g yuSL olawy o i (G50 B g Vo) i
Bo,S S (YY) ol Kea 4 Gorlach-Lira .o
Coraz y NS00 Lelse 5 olié Slse 5 PH a5

(Gorlach-Lira et al., 2013) sib o oSt
Gysnsil s ookl 550 Ol Sy5alsg S Cunis
OS] Slyae PH > am s ( T oole slgies 4
3,8 (S ol 0ds5 5 o515« olo @S 5 5 Jolone
WOl mls bl (Zmyslowska et al., 2001)
4 Sl 485515 pou adlge ;0 6 5SL S (Lol adlgs
S5l Ser Sl U5 Sl Coesl S ol
pow adlge ;5 a5 039 dgpie 53> by Sl CodS

4

-
lyd slomid ;o plale (15 4035 Glo L (b
Gigy 1,585 5l )l 50 Jolos slaol 5l 6000 b
obeale ST (559, el ails (sud; 4 g, g, g 4388
s I olule ady 3l s e Sy Slie 4 i
iio 5 T olgs e il ceely a5 Conl sdiadlse
BLEI Slgasy slogs,iSh oy Gl g o gt 5o
ohea 5 Yang (Caruso, 2014) sgi o (pid
2 Bl Shon sherme Coy SIS gy 0 (V24T
ax 5 a5 WS B)IS e U azls o 8
AWl 2Lk melsz @y 35 cgdae Slge 2l
cotle ipgn called Jlo K, 5l a4 ppbay ol
Ghle & Cons pln T-F L SL Conex S8
o dlse (Yang et al., 2003) cusls ol58l s
Cely ol (gdie olge a4y oaus a8lol 480 g 0l B pan
Zmyslowska et al., ) wgs oo g Sb & 0,
(e 0,90 b aS ol lis ol g (2001
Lol S ale o lag,iSh S sl oyt
Verr g (Ghan 3l D) B8 s Yo d(Ghyen
Sliass ol caslie (B9 bawll) wad (g,
Slge as ols las (Y +)) ol Kea 3 Zmyslowska
Gdie dlge 4 ol alal £58ue g ouis Brae glie
55 e ek g o laig Sl g il o]


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.6.3
https://isfj.ir/article-1-2408-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.6.3 ]

bl 5 o (LLSL e g, ol s

&‘)ls.a.h 9 °‘J|:)E‘J§’ﬂ

49 AS e bals ceyun 1) Wl old g Slas
Sl il s oo o Jlanl cewo bl bl
s Sl cnl o 0l e Sl 4 g adaie o
(ASI, 1999) ¢ ‘;ojﬂ Eao O yg0 dy g O
ooy ulidl o bl Slas! ol Gaass o
Lyo ol ol e a0 4z g5 b Lol el 004y g0 las xS
ey g i by 0 ol cwlis Gl ezg g
5 526 ol Sl (s )le] @ az g b g i o3
JEE S P SCRRPAR S SO | R VN CRUPVOVI:- S
‘09)1&44. Ll 00l UM_QS )‘ C)b 6lmoliw| A Caond
097 (b ySh 0098 Conyy g 00l Bran slaé ( ale
OolS g Coles jo g adl ool o uid o ol
00,5 o pid last 5l b ol St Sogll

&bo
= op Slabe WS (e azyee Sl
S udd 136 NVAF Lo 8. w (Gawao 9 . oDl
oS oS, YT B el o
ol obysL ,els 5 (Oncorhynchus mykiss)

Loy oole dolilad la> 9,5 aw azl
AVO —VAY (Y)Y (5,9l o Lamo

S o) WA g (T3 9 0 0098 00l (e
oS o, WY UR b e o5 sle
g 88,0 al 5,9, (Oncorhynchus mykiss)
Rutilus ) a.aw 5 (Mugilidae) Jbs . Lel
ole alme 35 by oy >l jo kutum
DOI: YY-AF Y ol ol
10.22092/1SFJ.2021.123581

9P e ep oo 2B ep S gyl S
Y 58 ole Goyon S IYAS o (i sS
88,5 (Oncorhynchus mykiss) LS .5,
ool dibie GeSg) Cunex LSl p slid
Saon Sl armg Al 55 by gy ol
Yo -aF (")

S &yl az e 0 bk wl) el a8 5 18
2 shlyd ezl osllae LB 5 5 pH O
Wb odalin ot (pl )0 cwyp Oj90 B Slbl
diged jiS1 g o, cle a4z 0 YP-Y. Ol sloo a5 ol>
w0l L anlllae 6,90 Jobo ;o Aloe 3l i |, PH Lo
sole 9, 0,90 a5 ol 51 (Santos et al., 2012)
AF ol a0 VA 5l a8 gl b Jpad jo i )0
ol 59 68 Jo 4 555 6byo j0 5 0l e Oyg0
(59l 0oly all i) 55 5 o saplice o5 PH &l s
J 6L b (Ston O glos 5 PH cpl ol (174
OieST cdale jog YU o @ izren el adls
Sl Al v92g 68 S5 L (bl Joloxe
538 Ll s o Sl olass gldl a5 Lo
2055 5185 il (e (ke bLS 1005 oo

boiye ol sl Sl U5 slaws (:Sks 0 ot a4z S
Ll 5 S 415 3105 Ll oy g o300 375 &
9 00 (hy9x 0y9% 3l w9 S8l i (By9p 0)99
00D oS (hygp 0)99 E9yb 0 Ll esdhe pyalS
g Wlo 3925 o8 ;0 lap S (ol job 4 il
098l (6581 929 oarmaplis (g s phe iz e
A Gyen Lanlsl jo S pradS 85l s e
spaz odiadlis oS Sl 039y (5595 Slekl g €955
4 Sl See a5 Canl ol o o980 cole Jleisl
gl 5 (Sl oliee b byo o ale Sysn Sl
399 5 S Slge Jl 5 ae sla o)l
ol Al Gl bad )0 Lo 4 ailess) slaclils,
Jlxe 4> 1Sl (EPA) L 9 Canyj Lama clslis
5 sl adss gl ¥ CFULOOMI pals Jog
Gasn Slp oleiin (e pyalS lade iSTao
55 ole Veeo CFUMOOMI 5 jes |, sl
(Clottey et al., 2016)

oKl 5l Sz 0 ol egioe g8 e !
o Sl pladd b g ol csalin (o)l paiges
Ghad Sl 4z Slpd Jds 4 sl (s O
aib byl gbcires I pan ¢lp ke
Slge YU b, o L sble (Shakouri, 2003)
Y.


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.6.3
https://isfj.ir/article-1-2408-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.6.3 ]

Yo (V) Ve Ol ol (pale alas

countermeasures to aquaculture pollution in
China. Environmental Science and
Pollution  Research-International, 14(7):
452-462. DOI: org/10.1065/ espr2007.
05.426

Caruso, G., 2014. Effects of aquaculture
activities on  microbial assemblages.
Oceanography, 2: 107 DOI: 10.4172/2332-
2632.1000e107

Clark, F.A., Parham, D., Carlson, M.E.,
Frank, G., Jackson, J., Pierce, D., Wolfe,
R.J. and Zemke, R., 1991. Occupational
science: Academic innovation in the service
of occupational therapy’s future. American
Journal of Occupational Therapy, 45(4):
300-310. DOI:10.5014/ajot.45.4.300

Clottey, M.N.K., Asmah, R., Ofori-Danson,
P.K., Ameworwor, M.Y. and Karikari,
AY., 2016. Impacts of cage culture on
physico-chemical and bacteriological water
guality in Lake WVolta, Ghana. African
Journal of Aquatic Science, 41(4): 473-480.
DOI:  0rg/10.2989/16085914.  2016.
1255587

Gang, Q. Clark, C.K,, Liu. N., Harold, R.
and James, E.T., 2005. Aquaculture
wastewater treatment and reuse by wind-
driven  reverse  osmosis  membrane
technology: a pilot study on Coconut
Island, Hawaii. Aquacultural Engineering,
32: 365-378. DOI:org/10.1016/j.aquaeng.
2004.09.002

AR

9p o wp o bl wp S8 g ol S

sy et syl aalllns AR Lo (oS

2 sl Ghygn 2byd sl il Spglne po

s LT ple adlate ¢35 by s> Jole

DOI: MYA Y gl odls ale

10.22092/1SFJ.2021.123534

F il g oy VR ez (595l 00l Al

adbie Glpl Jolow 5o of e slayiall

Ol axly (s ple dlxa 35 5L o o9

AYa-VofF (F)o

10l 5 SPSS1T7 65 @ o5 3590l IYAA oy (g i

oo VI S 85 S jd 55 50

American Public Health  Association
(APHA), 2005. Standard methods for the
examination of water and wastewater. 21st
Ed. Washington DC, USA: American
publication Health Association. 773 P.

An, Y.J., Kampbell, D.H. and Beidenbach,
G.P., 2002. Escherichia coli and total
coliforms in water and sediments at lake
marinas. Environmental Pollution, 120(3):
771-778. DOI:  0rg/10.1016/S0269-
7491(02)00173-2

Arulampalam, P., Yusoff, F.M., Shariff, M.,
Law, A.T. and Srinivasa Rao, P.S., 1998.
Water quality and bacterial populations in a
tropical marine cage culture farm.
Aquaculture Research, 29: 617-624. DOI:
0rg/10.1046/j.1365-2109.1998.00248.x

ASI, 1999. Literature review of the
Environmental impact of Caged
Agquaculture. 351 P.

Cao, L., Wang, W., Yang, Y., Yang, C,
Yuan, Z., Xiong, S. and Diana, J., 2007.
Environmental impact of aquaculture and


https://doi.org/10.1016/S0269-7491\(02\)00173-2
https://doi.org/10.1016/S0269-7491\(02\)00173-2
https://doi.org/10.1046/j.1365-2109.1998.00248.x
https://doi.org/10.1046/j.1365-2109.1998.00248.x
https://doi.org/10.1016/j.aquaeng.2004.09.002
https://doi.org/10.1016/j.aquaeng.2004.09.002
https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.6.3
https://isfj.ir/article-1-2408-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.6.3 ]

e Bl OF (oL S Wy, ol s

&‘)ls.a.h 9 °‘J|:)E‘J§’ﬂ

Gorlach-Lira, K., Pacheco, C., Carvalho,

L.C.T., Melo Junior, H.N. and Crispim,
M.C., 2013. The influence of fish culture in
floating net cages on microbial indicators of
water  quality. Brazilian  Journal  of
Biology, 73(3): 457-463.

Mohamad, N., Mustafa, M., Amal, M.N.A.,

Saad, M.Z., Md Yasin, 1.S. and Al-Saari,
N., 2019. Environmental factors associated
with the presence of Vibrionaceae in

tropical cage-cultured marine
fishes. Journal  of  Aquatic  Animal
Health, 31(2): 154-167. DOLl:

10.1002/aah.10062

Samah, O.H., 2012. Microbiological and

physico-chemical assessment of surface
water quality along Asukawkaw River in
the Volta Region. MPhil thesis, Kwame
Nkrumah University of Science and
Technology, Ghana.

Santos, D.M.S., Cruz, C.F., Pereira, D.P.,

Alves, L.M.C. and Moraes, FR., 2012.

Microbiological water quality and gill
histopathology of fish from fish farming in
Itapecuru-Mirim County, Maranh&o State.
Acta Scientiarum. Biological
Sciences, 34(2): 199-205. Doi:
10.4025/actascibiolsci.v34i2.8460

Shakouri, M., 2003. Impact of cage culture on

sediment chemistry a case study in
mjoifjordur.  The United Nations
University. Fisheries Training Programme.
44 P.

Yang, Z.F., Chen, L.Q., Zhou, Z.L., Chen,

Y. and Wu, L.K., 2003. Effects of fishery
development on water environment and its
countermeasures in Taihu Lake. Chinese
Journal of Eco-Agriculture, 11: 156-158.

Zmyslowska, I, Harnisz, M. and

Lewandowska, D., 2001. Sanitary and
bacteriological evaluation of water quality
during cage culture of wels (Silurus glanis
L.) in cooling water. Fisheries and Aquatic
Life, 9(2): 191-199.

Yy


https://dor.isc.ac/dor/20.1001.1.10261354.1400.30.2.6.3
https://isfj.ir/article-1-2408-en.html

[ Downloaded from isfj.ir on 2025-10-19 ]

[ DOR: 20.1001.1.10261354.1400.30.2.6.3 ]

Iranian Scientific Fisheries Journal Vol.30, No.2

Changes in bacterial quality and its relationship with some environmental parameters
around the fish cage culture in the southern of Caspian Sea (Nowshahr region)

Yaghoubzadeh Z."; Nasrollahzadeh Saravi H."; Safari R.!
“za_yaghoub@yahoo.com

1- Caspian Sea Ecology Research Center (CSERC), Iranian Fisheries Science Research
Institute (IFSRI), Agricultural Research, Education and Extension Organization (AREEO),
Sari, P.O. Box 961, Iran

Abstract

The aim of this study was to investigate the changes in the bacterial quality trend (indicator
bacteria) of water and its relationship with some environmental parameters around fish cages
culture in the southern Caspian Sea region (Nowshahr-Mazandaran province). For this
purpose, water sampling of the southern region of the Caspian Sea in the Tuskatok region of
Nowshahr city in Mazandaran province took from January 2017 to December 2016 during the
rainbow trout cage culture period at different distances cage (cage shade, 200 and 1000
m).The results showed that in the whole cage culture period, the maximum average of 18750
CFU/ml water bacteria was observed in the 200 m cage station before the cage culture period
and the minimum average of 3250 CFU/ml water bacteria was observed in the 200 m cage
station at the end of the cage culture period. The presence of total coliform and fecal coliform
in water samples was recorded as 18.75 and 2.08%, respectively, and fecal streptococcus
water was not observed in any of the sampling stations and in this situation, fish cages culture
did not cause contamination. Maximum and minimum water temperature, pH, turbidity,
saturation percentage and biological oxygen demand are 26.50 and 7.00 °C, 8.71 and 8.29,
19.71 and 0.52 NTU, 87 and 160, respectively. Percentage of 1.32 and 8.39 mg/l were
recorded. Based on the principal component analysis (PCA), the results showed that the
variables of pH and water temperature had the highest variance and the total count along with
water turbidity in the third component showed a significant positive correlation (p<0.05). As a
result, the proper slope of the area, the proper flow of water around the small-scale cages has
reduced the microbial contamination in the shade of the cage compared to the stations outside
the cage.
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