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Table 1: Geographical location of sampling

stations at Sanandaj Azad dam (Kurdistan,
2015-2016)
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Figure 1: Satellite map of Sanandaj Azad dam
and Geographical location of sampling stations
(Kurdistan, 2015-2016)


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

O‘JSMJ@}JL&&J‘_}‘L“J&A&

Ob Rl (395 20 ST (ol (50 58 (51551 0 jlibiowl yolio 1Y Jgur
Table 2: Standards values on physico-chemical parameters of water in aquaculture
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Table 3: Standards / threshold of water quality parameters in fresh water aquaculture (FAO/WHO, 2006)

Syl Wopol Sl el 033y wibjes b s Wil asly el

]
$10-9/+ - SO0 FIO-AMO SO OI--8/+  £6-+ Q[+ &[-=4/+ pH

ol
>0/~ - - >f/ >0/ >0/ ¥Vl - >0/ mg/I DO
_ _ _ _ </ <y/- _ - <y/. mg/l  NH4/N
- - - - - <y - - <vs ug/l NH;
<ofe) _ _ _ _ _ i _ - mg/l TAN
- - - - |5 <N “/f- - < mg/I NO,
<p- _ _ \. _ <b- Y - <b- mg/I NO;
- ARy - -y ESYR) S RV YL SRRy ARy ¢ - N-oy o mgll P
[+
_ _ _ - - <.\ _ - <./ mg/I PO,
‘A4


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

obJLA-Aj-l/ﬁ%-.{-:‘J S Jla

Ol M gale alae

Sl cwle Bopl Sl el 035
RWPY

_ _ <V <\

abes b LS Uil aely el
e v. - mg/I TDS
B+
YO-Vd-  \Y-- <f. mg/I TSS
_ _ >y. mg/I TA

g o e gl (Ol glbdd) 2SLe
2 g 3T s O o dalises lo ole (b olSiins)]
5o Lo pSlas as ols lad gl ol ools Lis § Jgux
EC .TA BODs DO sla il )l 5 050,85 oud 15 ole
ol 5l 5l ol 009 iSTa> yege oo ;o TDS
5 sied sdne Olge loall 5 ceigfole o PH
1 NO;3 53 COZ (yizan ol oS 015 0 ole o 1459 50

Log polie iSlas ghls LT ole

JM ‘_gLQ ).«.v.uo 05; 99 o LQ)M s)aa'.} axJllao o
sl il )b ads) anisly sl ysie 5 (Lol o oSis))
)‘ (b_i’ L)AL.U‘ » > ools .asus u)f ).]a.: ) (QS‘M)J"'C
g ool JLaml gom ad, b g b o )W slo o)
Jbey Shgg,mli 5051 5 Q-Q Jloges puwy b
«s!— (Siapatis et al., 2008) oo ,5 ool ] o9
95 2 Syl slo ggail 5l s ylel Jeloss g 4320
sl ools (g5, ;o .000,5 colaiwl osls Jloys sl ools
(ANOVA) S5 ;)b sla oyge;] Jloy g azsly Jlas!
Stepwise ) a5 & o5 gl 5, 5 (T-TeSE) 5 (9051
50 6okl sla aojl ped 4o .0 pll (regression

LB, Oyge do,0 Vg 0

K s,aT 30 Ao s olo (b ol iy y0 of 3y Olpadd 9 (gdko Slgo ( Jawmo b ol yl (Hlo lhst) (Wil :F Jouo

OFRF-AD (Luws ,S) godiuw o3

Table 4: Mean values (£SE) of environmental parameters, nutrients and water level changes of five
sampling stations during different months at Sanandaj Azad dam (Kurdistan, 2015-2016)
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Table 5: Thermal stratification changes during different months at Sanandaj Azad dam (2015-2016)
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Figure 2: Thermal stratification (Thermocline) changes at stations number 1, 2 and 3 during different

months at Sanandaj Azad dam (2015-2016)

T3 5 65,088 w3 alsi g 598 otn (sl
i ol el o las als s el
@ lizee slo ace jlaw cplazl o o caol oledlbl
Lol ool il (G (g yae ¢ cbilax>)
slaatss colad (e 5 95 2 U L ol oo
5 2ot slo STy oy a5 sl o S5 590
Sl pter 9 S Jolos 5l )l Dgmy o
A OFYY (i) A5 (oo s S e o] (o
ol dilizee slaay o 0 oo B 099 w5 5 oyl

V¥4

-
G iz g (o ST dadize glo (5,5 L o
LesT 1ad (Lecornu, 1998) w5 .5 o 1,8 oolaiwl 5,90
Jo S5 Sy o slavs 4 Las )5 el 2 )
(o g e B)las «65)5liS 5 kel Db
LS (o0 (G el (7 8 Gl ole
azbyo g o )15 5l sl oses 23w yol> 1> 9
Hall, ) cowl oo Bglase i Slanl Cgz o b
5= ols—m 75 o1 o (1971, Anon, 1997


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

O‘JSMJ@}JL&&J‘_}‘L“J&A&

22l e Rl 5 s (2o, Gl Jdwe o]
30 Ll (F Jgaz) old (g9, ol olo, 5 as s olo 45
b ke gy ol Ol 51y e I3 L an sleals
Ot 1 Sy g Lo (alo (395 50 2dpdy &0
Boyd & )o,ls e slo assS g5 j0 oS
aY g ol ples jo O sleo il s (Tucker, 1998
035 ol il az 0 YA/« » L F/- 5l o caizo slo
2l eSS 9 2o plale &l ax s asals jo a8 el
oS) ol slos 5 She 4z g5 b il (oo (V Jgu2)
ol wilize slpale g lo a0 o (o, Xl a>,0 VA )
g, ole Jolgl b e ole 5l "Vt axbyo oyl
" wL.o u.:‘dj.u uLa.bLa u*’)j)-‘ 6|).» (f/ﬂ*-\&/’ ‘)
W
Lyl s an S sbaw ;0 (DO) Jelxs (5]
9 s_A—l M..Jb.f 6‘)_4 s._...ul..uo ua}Lm DO ‘51_.\)4 O)L).J‘
Bartram & ) ol ol (S5t gred &l s
polie o Slw ol a5 4o (Balance, 1996
ol it sleals b ax ST odaw 4Y o 5S]
o352 15 33 05 o A YL o fgan g ol ol
5 Olo) oy sfoe Y, ST ol Ll ol
Ol st 0956wl 0390 Diglaze (WS g0 ,5 Y LSS
aS glaj g o0gm Les aslie slocl ;o Joloo y5us]
5 Ot slools) el ool 75 350 jo LM oyl 8
Ol ganany 4S slack (o pizmen (wiaul
A g oog axgi b ood LSis slaay ;0 DO wglis
Obes orl ) a8y ek sy o0 5 S e S e AUVY
5 i) 525 (s 59 158 0 5 S (5081 als
oy e olo,m ole o as sl plas mls cwl ouds oS
oo @S ST e ‘LS’J“‘“‘S‘ S (g9 s
S e LTl e Ve Bes o (S g ud
CnSis 4 51 3T olo o slpale jo Lal g 1d
A oy 4 50 HhenST Ll casl 008y oS G5pS]
Y Jdo @ Yl ol cplicdl Jodas Jlade o ieS
3 ol Gogas OOl jals ¢ Iyl wad saw
stos aY 4 mhaw 5l J5nST obuls pac a0

CodeS (Sslem 5 bt (s o Shs 2 AL
g ool3ls)) o5l o Dglaie el slaasy o) Ol
1045 0,5 oly2e (2005) Guzman .(\YAY .l Ken
Gos Ay ol s as s s e calize 3blie
Bble o aS (g tay 0Bl oo Sglitte (51>
2l ol glos i b az )0 S 5ot gyl
Wetzel, ) ogi o (oM 50,5 olon! o Gos y2o
aib o as oo 4y ol o oy 0 (2001
oo pe yo aS al oy ole yu3 0 (Hgwed o) o SBs2
A oldie 10 (S g0 Y Geas S g 8T Sud ol
L 505 Dab b (Gl gan aY Gos apm, 6 VY
O 0w Ly ncdly aalol 5 ol Y 0 oleyge 2ol
L ol oled S g oads 5, ol v dsa 2,05
goamany Sod GialS e g ool oo el Ges
ST sleale Ygana a5 0,55 (al 13 59300 (5>
Do ipnd s ganaY 0ol o Joli 1) 6o bisl s
O 5o ¥ o5 bW wiawl g pegs soolo (o
Obe) )0 )l oY Bis 4y e aS sls F,
JoSis Sl Gl Jad 0 (Sl ganal al
Ao alen (950w Sle ay (o Y Sl aS 058 o
e sla Y 5| S S (S35 Sl p g e 4z )0
Gios ol aS ol Ll OVYAAL )], g 2ils) 0g
Ot oo o lg o &l > dx s Plas ol lis sl
wlos Lol b 0929 (ol pln 0g o Kl ax o YIVY
L oged 55 sl ailins oy Y jlaz s a0 VL
o 4 laze (3% (29598 bl 5 LeS 09 g9,
ol dlo, = Lo wlgl o a5 oad Can s gy Y o)lg
4l L pol> Gaiod gl 092 S (2950 (saaY
a5 e dew 0 (VYAY) LS 4 00l5ls, o
s (VAN oL Sea s COX sjlo o aillas
LM 34 ass S 7 ,he (123Y) Vandermeulen
auly ol o aY dess o (eolsa b 5 egian
¥ 50 &)l a0 BB alS g 035 o0
sl yo oled conSs o3l o j0 0gd o (S g0 5
2 slilan ol Kasls a0 VD ples rals b ools >
ialS sl M ol i o Lol 8 pdy &g e
Er—ao LS| 1 Ylax! bl () og oS ol

YO


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

obJLA-Aj-l/ﬁ.;:\.-:‘J S Jla

Ol M gale alae

(Lloyd, 1992) o_i s alss o ais3 5 o, rals
S i slo Y g ol deale )0 PH (Sl
Aoy (6 03gamme b a5 Cawl 039 A BV o3gamme s ol
#le Sy izres g il sl )S aliwgy ol
b o e o PH sl cillas (V5 Y Jglaz)
Al oo b e 28081 (60 (e 5 ol sled b
s, o> 3 axi,0 (Boyd & Tucker, 1998)
Sl lss lize slo ¥ o PH a5 4 o5 ()50l 5
a5 L S a1 53,8 (a3 4
ool 0392 5 S0 PH Slpei p 5YL (gl 5

= obeole sl oo Jole jai () wnST (63
G5 0> G5 eeST oo ke ol Ll L Lol wil
Cie galS g plesle (55 09,5 el b oS
Cgae 005 Sgazme Jole Gl 93 5enS]
as ol 5,0 (Sanni & Forsberg 1996) ssi o
S e V5l S 4 Jele 05ST e
Obeale S e o (S aeST o cdale Aol o
03500 i S0 Blesl jo olil o jo 0k vales
2 S (e HIPYRVIY Jolone (ST cllale
(plod cnSd sleale) suly 9 Ll Jad sleale
60 Ol 0090 e Gloosl o 10 g il 009
S i S (e BIVO-N /Y ol 0 S e
) 38 Olotle (5 sl (olis Ll 5 05
sanlis Layl, i ol SBgd 4Y )5 Lol ol oo los!
SR SIS S PEWRER JOUIEP e
e VIO ;S a8 apnST g0 cdale (S
62 5l amnli Ly ol adly, i il 05
Sr3mt Sl Stz ] jloe polio b eS|
sl bl las sgai Lebl (s (oo (V Jgu2)
el 039 canlin T 45 olale

abwg PH Ol o b5 el glo Lo o
0d s a0y Gl 05,5 o uns (TA) IS
£S5 ko D00+ o3gd0me o b s o SIS
&l edgame ol (Lawson, 1995) w03 s o)
Vo5l Gt 0o g Ll il (sloysiS )0 e O
3 ole crl 5l S g 0l a3 )5 I 50 2 e S (s
(Y Jgaz) Wurts, 2002) wals' o ol (o )b

Vo)

G35 o by a5 j5b sl épin O )90
OLs (V5 ¥ 1) o slealRiw] ) Jolore (505
Sl sl ot ¥ bolea Jlo o5 Gloale jo wl
Ll il g de) Sl S 4 (s sl ST Olie
azl s wlasin )l aS ad WS GS s S5eS] oS
,o .(Wang et al., 1999) 55 & o Cgxe By 59
L s 5law cnl 5o Jolowe (5SSOl i g0
sbeale ;o i ooy S (oo 5 s e 70 Boe
ol &yl > az 0 dials jo a S cul oogs calizes
ol Gizmen 0l oo (V J392) (2l 25 5 ol
Wi jaud Ll il olo g i8S jlred > o0gase o lade
(V' Jgaz) el odgr oloale 0dgs (sl 595

Pl 05— el Jlaie Lyg )l gaolx]
<Y olsleslyl 5l acbla> gly 1, (BODs) obasiisn
S e SF plaleysS Glp g il peS e
oely (Enderlein et al., 1996) coul 60,5 aogs yid
YNA) ofsT o sa=L,0 BODs aVlo 1 Sile ol
5ol gl pllo Gl godgamme)s (2 o5 (e
Gon Sl omlie ¥ Jooz o labial Gulul p rizren
Lyl sanolslail (o 2l 5 5 (2o Olale
4 cuhS galf e gl b T COD cdale ol
(V) o 15l 50S) o2 (s 00, g
S0k oo s g (Vo-T) W (V- V) hwgio
o (Enderlein et al., 1996) coul 05,5 oumss (Y+
g YVY e polie bcud s aolo, g 13 lo ole jo ol
sl ools L5 5l Lol o gows adds 3y 00, ;o 1Y Y/v e
Yo 5l e COD 5lacs o VIV lads ¢ yo sasl Cavns
COD ¥l (sSilso sl 5 85 i 5 (oo
§0099a 0 ol31 o gaxl o (i p 25 ke AIYA)
¥ sz o laibil ulalyy a5 28,5 s wos slas]
22l (oo plole (B9 Sl amlie

5 ST (s ST oedns o sk PH
2 iz § 3,138 o fl Ol CudS 0 SannST g0
(Boyd & Tucker, 1998) sl o ygo ole Cudlw
Boyd, ) a_ib o VIT+ ale s PH 4ol
-2 plp s ol Gbpl sl PH clie aals (1979
s 810 5] e PH (¥ 5 ¥ Jslams) ol s 510


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

O‘JSMJ@}JL&&J‘_}‘L“J&A&

Sl 009 i ()l e Hokay VFFEVA) o
St Sy 53 Gore sl 92 (0<0.09)
eolae ol3T oy 55e 40 el anlds 31 s TDS
LoasSogn od s ) (e VY- 5l 28 TDS (lie
3 lasliw] ds G Lol 00 s LS o laslewl b avslis
D3 ;28 (F J992) 35 il 5 (F Jgo) 3o
YVN-Y40) oljT (St aw ;0 TDS &l s s3gae
Joe 9 gy (A j 03900 SLis (i 2 )5 (s
common )" llegiul sla 4555 odgi sl colio
ail e s3] (AOUD) s (5,8 (sl 4isSs (CAIP
(Derry et al., 2003)

WJodme 9 gdas olgs Jlocie 4 (SDD) O codlas
Slgo 3l oals & slge o iSO ¢ Sore Blre Oloel>
Sanden & ) o)l (K oo JSis S5y 9 T
oL, 4 Salie (Hakasson, 1996; Aarup, 2002
= o olale (iyen sl a8 ws S 3,155 (2008)
5 e 10 ) e e S, g o codlas Bl
oasd ad S b s e OV e Cdlid Gas sSlas
Codlas Olyoss as ol las pols Gadod bl ol
aS ol 00gs piio o /o0 B /00 1ol aw yo Ol
50 Cedlad aals 1 Lol alily oo (398 Codlads aals o
sl 00945 Budnin ¥ Jgux

Sz 0 e Jole Ko i (SojglsST Sl
0395 Sy )3 yaed (i yadz 2 g el (lierdisijon
Seds b gl sln i hles il i o
slice (Furnas, 1992) ols 5429 eumwlSts g 5
S35 poos o35S I I jand LS 5 S,
SUly, el g Sro LAl da Clay wojiud
ed Sl S o Obpl G2ion e 5 $sleS
e &Y Gl i Jolge 5o oS S a4l o
o T Yl e 6 (e sk 955 (o0 D50
o pols iy aSSls (Maleri, 2011) ol
Yl e 6l (S ol G (Sase jaed (SLs

*Stenohaline= an organism, usually fish, that
cannot tolerate a wide fluctuation in the salinity
(TDS) of water

4 Euryhaline= organisms are able to adapt to a wide
range of salinities (TDS)

cwlio 039050 45 0405 Lo (2002) WUILS pion
= eSS TI-AY il leals (sl (W
5 e YV SV o) iz ol gl aslie b as wsk
od9ds )3 SleS 5 cpl clale a5 ol (o0 5 (5 2
0,90 Jobo jo jble Godzd (o .l 00g 0ol Aoy
5 0o oadl i PH SLaSL ioli 8l g )ls 1 abgas
L sl 035 (5590 5] 0 lailinl 009050 ) (rrizean
Oy 2l &5 S g oo (o DS (] 4 a2y
sy Laloyle I8 uly L5,..~.~...IL§.IT 0dga5te 0 ol31 o
g (TH=121-180 Mg/CaCO; L) e sle]
03,5 &S sl PH ob; i 51 Jale ol 45 555 oo
]

Jslxe 5 (TSS) (3dae £, 55 4y f o el ol
51 e Sle—s (APHA, 2005) o5l 3> (TDS)
3l omen s Oligile 5 QlalS 4 (Y 9 S &b
o 2] e 5 i sla A2 5 ln oLy b
Sl 8 el ) Of g0 4y j55 S9a el S aly
9 )95 Lo S (ST (e LS ((imgid
e cdl,o mals 5 ans gmels (Ol sles iulisl
JerSodr s oleale il » com s olale Lawgs
aele Slge Gl e SISl pleabe @35 5, iS5
,5 (PHILMINAQ, 2008) sl s Lyl 2 3las
= oS e 10+ 5 ;S 4 TSS e ol3T o
Ll sl o labw] jloxe 00gamme 4o 4SS i
il 75 (F Jouz) b jsiS b 5 3o il
g (V J992) 592

Sglite ale cilizes slo a3sS (6 jan! LS pagl
oo (Stone & Thomforde, 2004) il
0 525 ol L8 (s 36 Jdoy (BC) (S Sl
Ol 0l (o i e 2l Slogzge (sl sk
9 S 0l s0ga e yo o3l 0w o EC
7 e Oleale sl )3 ulpls g 0 (V Jgo)
o Jslmo slgisy i o sl oy s
alb LS ol 508 logzsa slo Jsko w5
Mitchell & ) o—s acalys OF sles ioljdl g piwgud
903! !y ol b wlis ,o (Stapp, 1992
Y 4 Cad (VEVEVY) GS &Y ;s TDS e 5

Yoy


https://en.wikipedia.org/wiki/Fish
https://en.wikipedia.org/wiki/Salinity
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Salinity
http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

obJLA-Aj-l/ﬁ.;:\.-:‘J S Jla

Ol M gale alae

chle (She yols Gadss o o (Kutty, 2005
Ol |y 5yl (e IS S 5 o (s sl 08
Uial38l a8 8503 lgie (2011) Maleri (< +/-0) ol
e I olse Jobd anlyd a4y iS50 puigel cilile
ST byl 50 gl 5 (pizean 5 0gmsy 9 ©F
Lyl jo ol plis bl aeSlen ol oo aiasly o5
ewigal cdale (LT ole b 15 ole ) S S5enST oS
b Jole oypenST il a5 3T oo 51 5 ols oyl tulsdl
ol iy, igel cdale ol azals Liglial ols > oo
sl A5l Cgaline 38 slo azily L aSols olai |,

o o obole sl (NHa) isel o3isy zé g8
e S Sligel 5l awo,s 49/8 PHEY o ol
3 as,s 44 L..:).o.: PH=VY o Jg 00gs NHz+ o
13 0gd oo 0030 ol o NH3 (o 0,8 40 S Slisal
5 DA 4 (o p,8) NH3 jlaie T pH 2ol58l L
,o (Bartram & Balance, 1996) sgi o 054580 &l
pgel 38 do 0 (Kl olil o Ho edel Cawyy @l
050380 8) Sliigal pyd o (AFA-AQ/A) AA (os 0jisy)
PH aals & asg5 L aS el 00 (+/Y+=VO/Y) ¥ (00
aols cillas 398 Gubizs L ol3] o o (PIA-AJA)
Vo il eSS Sligal cdale oF slo azs jo ¢ S gk
el on sloiiay 5y (2 Olipl Sl ) 2 eSS
L goly ol @ (ole 55y o5 pf Sligel Sl
L e e e U P T
Slpiin yud p 259,500 YO 3l S (S jghay 951
DWAF .(Alabaster & Llogd 1982) el oo
oS5 Sen ¥ Sl i e o 5,5 515 1996)
Crizmed 59,3050 2l lale  gisllads SIS 2
Sy e sl g pSafen Vel e il
mls o salys (common carp) ol o5 olale
cdale ke a5 ol plas oyl aw o pols Slidss
2>l yeS a8 0gr 5y e )SSee Ve S Shisel
5 (V J9u2) (yon ojlailiwl (358 slo o lulbinl jlone
2 Wy 0g (F Jsaz) alise sloysiS e
555 sl sl o sl Ty e 353 Consy
S35 45y 3 lawlgas 5 bl oS 5 G co i
sy &S 0352 W 1o o 55 Sy 5 (DWAF, 1996)

Yoy

J,aLc Q}?““S‘ S99 pde L og>g (P<+/+D) oy L;Lb-w
Sl 150 35T 5808 e g O etssST (6l (cote
ol o cwlpls (Nasrollahzadeh et al., 2015)
Y LS5 b oolen bl ole b 15 olo a5 Gubios
oo V5l e slasl 3 Jolom ST oS 505
cbale (il g oles CanSls 38, oo 5L 3T ole 5l g
@S 0 Sdme yawd g 5 aud cdale Jalre e
Sl ails Cinllae 398 slo a8l L aS cdl als
5 Sl uiite b azly o 5 laa (o jaud (Labd m5e
ooy 3 oolawl gg5 (bl Sle oleends SLLS 5 4
D Ll 5 35,5 wazlys 3 5 Slae Gk
S glaxle 5 baw o o)l S ol sl
il alowg pand Clle 05500 3 )ly o & ailssy,
ki dalaie o ol (SWhl 5l e o 4 (69959
b g JS,aud cdale #Slas oyl oy 0gd e
alsog, =0 Kiwsl) gl albog, oKl o Sose
Wy, @,k 5l (30 Slge 3959 ) ol Eud ((omlesS
s o Wl Gl e oo S5 opagy
(Temporetti & Pedrozo, 2000; Maleri, 2011)
5 B mle) ;aed (63955 J5S ww nl 5o crlple
Slge (Su59sST 3l 5o el bl 2 (>,
JS yad 5eSle o)l (Sl GBS 7S5 sdae
gmémwngml‘@u)o@mws
61-3-4 ofe e \=+ /AT 9 [ YY-+ YOV 0394w 4O w)a
30 0l Aol (6 odgdote b aS Cawl o0gr i g e )8
Sl S8 L ol ciillas o oole iST 0 Y Jeu
S 3l alizes (glo,aiS (6 0dgamme b polde ol a5
G 3l e ) ool 5 el i on 3o Ll il
o5 =NHIT) muigel 08 50 ol lo bame )0
< 6,5 o)‘|\.\.§‘ (o\.\...'f.» o)...‘y)...c:NHg) JLU?.A—‘ 9 (o..\...'::
bl 598 ote Jly 58ls ooy pasisel g 055
50 Coled jo a5 Cal oy aibe olge 1 pam b wigw
il Shogzge sl pauisel WS oo Iy ez Sliges,
Beveridge, 2004; Pillay & ) 5,5 - ,l,8 oolarul


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

Q‘JSMJ@}JL&&J‘_}‘L“J@

S80S sy 4o pyize )5 08l Caws g ), e S
Ol )5 g )l pae 0aS gy oyl 0 dbges g
39,5 55 (8 15l

&b

2 S Jolse balaly o Gudii WYYV oz (gonagd
anl)lg b aw gy ol (aS Ol s
adb gl Azl e ol (9,5 4t slags,
VA cagin sy ,d olSiils s )| cwlis IS
Ao

66)3‘&: 9 ) .L’) ‘wl.l_dbb.‘; 6.‘5 swlﬁ}. s.‘;& ‘&'Q
Law 3w &5 Wyl gluans SWAN .S
9 a_JT A.l?u s”(é)_b S U)Du —89)9e A.xan.o)
FYO) VYR (5l aolio ¢ pole) S

Aray o G‘S-;)LMJ QH‘ 9P ‘LQ.’).E.; “O ‘OQBLD')
a5 w35 5l (295 o CokeS Canoe

AYO-VYE Slxaw A YAY

Wigfl 9 o Fluwd )l iy (310 yo e g
cble 5 5l san Y il 4l ITAY L
Ce—Qual-W2 Jus 3l solatwl b Joloe (y5usS]
alme (Gl s s (55w 16990 anlllae)
IVVNA Slorio (PP ¢ olid lassee

=5 i AT Ll pl Of ale o pae o8 2
Le i ablie cla Sl g o )3k
Bl g )lis e ol mlie CoieS g Cann
Aoao

& 3 1955 e 63 hg of cqlliol oolile
9P (S G 08y (P ep S
Ny, srhie cwypn IWAF (o (SIS ooljde
aslilad . o)l o coty axl o O A8 ol s
Sloio VY ojlacs o oYU (555
O-VF

35 00ly ading T Golin T (59)kw 03l &l
L (gl aaglin oy AFAD o ool

4 e ol 0 g Bl ew I ol glajn]
o Y o co s cale 08,8 o 8L slac!
S )0 9wl (oo e Joloo (5enST G390 Vb o
Ol il oF Jsbe oSl o e Lo
(Bartram & Balance, 1996) vaoe olis 58l
oS dulpl e ol plis jo ol adlas mls 4SSl
5 sil3dl o s cdale (LTG5 ol 5l) iS5
oo ian] clale l3dl b osls,s B30 olo
50 pole> Sliasd bl ol las salS Gy, ol edale
5l eSS o cdale Sl a5 ols las ofT o
(ISR I e SRR NI
09,5 ;0 ol O o sl 5o Ghyon sl slame
e slo)0iS oyt Ol 5 (Bl (oo S sl
Cofs PFS Cumdy 0 a0 g 9 (V) Joux)
5,5 aalsss sl slale gl | e
GFanSuds ol eolinul LB Sass ey ol
3 5w il oo oy WSe n Jy 4l
Sl Gyl Ses a5 W L3 glackl
clale osglld et slol 5o Logos (399 sla St
S S e VYl ST (NO3/N) Sl o)l
cbale ol o o (DWAF, 1996) 55,5 o, o
il glo Y 5 Lalkiol dale s Slas o
boawolio b as 005 ol il 5 a5 (oo )l S
wydse ganates odgllye slel sz 358 slre 9>
Gagn Sl jlxe >l eST cbale cpl (eiznen
50 (F Jguz) cilises sloystS (nped 1 5 (F Jgo2)

L] 059

SN0 09 g S

asllas" Q‘ﬁ—:‘c l—’ gs‘LM-’U 3 C)—L’ )‘ (7»-«-70" T Jlao u;‘
yebaes o ol o JLES oLl s (o5 e
VA0 Gldlw b aS oo HG;)L_M, sl cudles
5 abewgings 08,5 all 35 sb,o (5590551 0ty
9 e A a5 55iS Ml pole Slidod dvinge
Olwd S il (55,5l sle sl 55 5 2Rt lo)]
ol ) Gaiizs opl (Jlo Gl o5 (@M S o o)
5 omizmen 00T o Joe (535wl JWS il 00 44
1


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

obJLA-Aj-l/ﬁ.;:\.-:‘J S Jla

Ol M gale alae

Beveridge, M.C.M., 2004. Cage Aquaculture.
Blackwell Publishing. Third Edition.

pp.111-158.

Boyd, C.E., and Tucker, C.S., 1998. Pond
Agquaculture Water Quality
Management, Kluwer Academic

Publishers, USA. pp: 507-512.

Boyd, C.E., 1979. Water Quality in
Warmwater Fish  Ponds. Published
by Auburn  University  Agricultural
Experiment Station, Auburn, AL, USA.
359P.

Cox, J.D., Padley., M.B. and Hannon, J.,
1998. Use of computational fluid
dynamics to model reservoir mixing and
destratification. Water Science and
Technology. 37(2): 227-234.

Derry, A.M., Prepas, E.E., and Hebert,
P.D.N.,, 2003. A comparison of
zooplankton communities in  saline
lakewater with variable anion
composition. Hydrobiologia, 505: 199-
215.

DWAF. 1996. South African Water Quality
Guidelines (second edition). Volume 5:
Agricultural Use: Livestock Watering.
209P.

Enderlein, U.S., Enderlein, R.E., and
Williams, W.P., 1996. Water Quality
Requirements. In: Chapman D. (Ed.)
1996. Water Quality Assessments - A
Guide to Use of Biota, Sediments and
Water in Environmental Monitoring -
Second Ed., Published on behalf of
UNESCO, WHO and UNEP by E&FN
Spon London, UK. ISBN 0419229108.
64P.

Voo

o) olo) apd ol eis sls

il oMl 5 O adoe (5o

Aol g Sl oliiz 5 2, b jslie (i

Ao VY

005 S aw azl o asdllas IVAY (.8 (Sl e

S5t 3=l OBSel je e 4 bl o

dsge o A Lol (555 il aSingy

amio VY piS (S pole clidis

@yl S S o ilie ) (Sl o

op g dlwe 9 & (le wp ooyl

et B9 S55e —s Sl Azl s (S3slsied VAN

ol (lml il ey ale Gl bl

YA Slio ) o e YO

Aarup, T., 2002. Transparency of the North
Sea and Baltic Sea — a Secchi depth data
mining study. Oceanologia, 44: 323-337.

Alabaster, J.S. and Lloyd, R., 1982.Water
Quality Criteria for Freshwater Fish.2nd
Edition.Food and Agriculture
Organization of the United Nations.
Butterworth's, London (UK), 361P.

Anon. 1997. Report of the First Session of the
Advisory  Committee on  Fishery
Research. FAO Fisheries Report 571,
Rome, 34P.

APHA., 2005. Standard Methods for the
Examination of Water and Waste Water.
American Public Health
Association.Centennial edition,
Washington, USA.1113P.

Bartram, J., and Balance, R., 1996. Water
Quality Monitoring- A Practical Guide to
the Design and Implementation of
Freshwater ~ Quality  Studies and
Monitoring Programs, Published on
behalf of UNDP & WHO Chapman &
Hall, London. 383P.


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

Q‘JSMJ@}JL&&J‘_}‘L“J@

Mitchell, M.K. and Stapp, W.B., 1992. Field
Manual for Water Quality Monitoring, an
environmental education program for
schools. GREEN:Ann Arbor, MI. 145P.

Nasrollahzadeh Saravi, H., Pourariya, A.
and Nowrozi, B., 2015. Phosphorus
forms of the surface sediment in the
Iranian coast of the Southern Caspian
Sea. Caspian Journal of Environmental
Sciences, 13(2):141-151.

PHILMINAQ (Philippines Aquaculture).,
2008. Water quality criteria and
standards for freshwater and Marine
Aquaculture. Bureau of Fisheries and
Aguatic Resources- Mitigating Impact of
Aquaculture in the Philippines (BFAR)-
Project, Diliman, Quezon City (www.
Philminag.eu), 34P.

Pillay, T.V.R. and Kutty, M.N., 2005.
Aguaculture principles and practices.
Second Edition.Blackwell  Publishing
Ltd, Oxford, UK. 624P.

Salie, K., Resoort, D., Du Plessis, D. and
Maleri, M., 2008. Training manual for
small-scale rainbow trout farmers in net
cages on irrigation dams: Water quality,
Production and Fish Health. Water
Research Commission, Pretoria, South
Africa, WRC Report No.TT 369/08.

Sanden, P. and Hakansson, B., 1996. Long-
term trends in Secchi depth in the Baltic
Sea. Limnolog and Oceanogrphy, 41:
346-351.

Sanni, S. and Forsberg, O.1., 1996. Modeling
pH and carbon dioxide in single-pass
seawater aquaculture systems,
Agquaculture Engineering, 15: 91-110.

FAO/WHO., 2006. Committee on Food
Additives. Technical Report Series no.
776. Geneva. 64P.

Furnas, M.J., 1992. The behavior of nutrients
in tropical aquatic ecosystems. p. 29-68.
In: Connell, D.W. and D.W. Hawker
(eds.). Pollution in Tropical Aquatic
Systems. CRC Press. Inc., London, U.K.

Guzman, C.D, 2005. Limnological
investigations in Lake San Pablo, a high
mountain lake in Ecuador. Ph.D thesis,
Technischen Universitat, Berlin [Online].
[Accessed 3 February 2007]. Available
from World Wide Web: http://edocs.tu-
berlin.de/diss/2004/casallas_jorge.pdf.

Hall, G.H., 1971. Reservoir fisheries and
limnology, American Fisheries Societies,
Special Poblication, No.8. Washington
D.C. USA. 511P.

Lawson, T.B., 1995. Fundamentals of
Aquacultural Engineering. New York:
Chapman and Hall.

Lecornu, J., 1998. Benefits and Concerns
About Dams. Paper presented at Water
and Sustainable Development
International Conference, Paris, France,
19-21 March.

Lloyd, R., 1992. Pollution and Freshwater
Fish. Oxford ; Cambridge, MA, USA :
Fishing News Books ; Cambridge, MA :
Distributor, Blackwell Scientific
Publications. 176P.

Maleri, M., 2011. Effects of rainbow trout
(Oncorhynchus mykiss) cage culture on
Western Cape irrigation dams. Doctoral
dissertation,  Stellenbosch  University:
Stellenbosch.296P.

VoF


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

obJLA-Aj-l/ﬁ.;:\.-:‘J S Jla

Ol M gale alae

Yi, Y., Lin, C.K. and Diana, J.S., 2003.
Techniques to mitigate clay turbidity
problems in fertilized earthen fish ponds.
Aquacultural Engineering, 27: 39-51.

YoV

Sapozhnikov, V.N., Agativa, A.E., Arjanova,
N.V., Nalitova, E.A., Mardosova, N.V.,
Zobarowij V.L. and Bandarikov, E.A.,
1988. Methods of hydrochemical analysis
of the major nutrients. VNIRO publisher:
Moscow, Russia.105P.

Siapatis A., Giannoulaki, M., Valavanis,
V.D., Palialexis, A., Schismenou, E.,
Machias, A. and Somarakis, S., 2008.
Modelling potential habitat of the
invasive ctenophore Mnemiopsis leidyi in
Aegean Sea. Hydrobiologia, 612: 281-
295.

Stone, N.M. and Thomforde, H.K., 2004.
Understanding Your Fish Pond Water
Analysis Report. Cooperative Extension
Program, University of Arkansas at Pine
Bluff Aquaculture/ Fisheries. 14P.

Temporetti, P.F. and Pedrozo, F.L., 2000.
Phosphorous  release  rates  from
freshwater sediments affected by fish
farming. Aquaculture Research, 31, 447-
455,

Vandermeulen, H., 1992. Design and testing
of a propeller aerator for reservoirs.
Water Research. 26(6) :857-861.

Wang, S.H., Huggins, D.G. and deNoyelles,
F., 1999. An analysis of the Trophic
State of Clinton Lake. Journal of Lake
and Reservoir Management, 15: 239-250.

Wetzel, R.G., 2001. Limnology: Lake and
River  Ecosystems, Third edition.
Academic Press, San Diego. 429P.

Wurts, W.A., 2002. Alkalinity and Hardness
in Production Ponds. World Aquaculture,
33(1): 16-17.


http://dx.doi.org/10.22092/ISFJ.2017.110321
https://dor.isc.ac/dor/20.1001.1.10261354.1395.25.5.15.3
https://isfj.ir/article-1-1633-en.html

[ Downloaded from isfj.ir on 2025-08-13 ]

[ DOR: 20.1001.1.10261354.1395.25.5.15.3 ]

[ DOI: 10.22092/1SFJ.2017.110321 ]

Iranian Scientific Fisheries Journal Vol. 25, No.5

Study on physico-chemical characteristics of Azad dam reservoir (Sanandaj) in order to
fisheries activities

Narollahzadeh Saravi H.'*; Parafkandeh F.?; Fazli H.'; Mirzaei R.%; Hosseinpour H.; Afraei
M.A.L; Nasrollahtabar A.*; Makhlough A.%; Vahedi N.2

. hnsaravi@gmail.com

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

2- lIranian Fisheries Science Research Institute (IFSRI), Agricultural Research, Education and Extension
Organization (AREEO)

3- Fisheries Affair, Jihad-Agriculture of Kurdistan Organization

Abstract

Dam reservoirs have important rules in aquaculture and fish farming in many countries. In
this regard, water samples of Azad Dam reservoir (Sanandaj) were collected at five stations
from July 2015 to June 2016. Then, the results of 18 physico-chemical parameters were
compared with the aquaculture standards and thresholds. Results showed that thermocline and
oxycline was started from June and they vanished in December. Maximum level of thermal
and oxygen stratified were registered during August and June, respectively. Mean of the most
physico-chemical parameters were significantly different between surface and bottom layers
(T-Test, p<0.05). Mean of temperature, dissolved oxygen, total alkalinity, total hardness, pH,
total suspended solid, total dissolved solid and nutrients were in range of standard threshold of
different countries. As a result, based on physico-chemical parameters and with proper
management decision, the dam reservoir could be considering suitable for standard pattern of
aquaculture activities.
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