YF-Fo iobuiio [ VFr e Gl o,k o lond (o33l JUw o351 aon g ¢ oWl 3131 BEWEIID ¢ 659 515 3T Arwei 13 (g8 S5 ,9US alze

20.1001.1.20080026.1401.15.4.4.4
Alizko sLpS1y oy 30 b OT (lows 9 (9 38 Olwogad (S 9 o il
Sy obolo (5959 S st 39 (alo

\ w . P V. \ ok
228 (sl g flus Hlyge < guaal ui)
Ol ¢ gsl3T o padhad 53T ol ¢ gsl3l doly (oDt o5 8

AAREVAVAR SRR VR Y G VY BN E s &6

S

3l S Olele Gy b el OF ot 5 (Kb Sl past Sl (s e L adlllas
Yo GlanSt 5 L ale S 0lale s sl Vo addlas opl 53 03 S s ale oS15 Olga L OF el
o sl eandal (g i il OF Sls gt 5 ol Ol (lia S5 5 axkad) YAO+ 5 YAY (Y540 (VYL
a s Osa3l bl A (Sl ol 5 Sl (Sl (SW el 558 o e 05T ped LS g2
gl (Jhome 05T S ol o ) O S (sl el 5t 55 il glanS| 5 o a8 b Ll
03 el 5 Bl (B (S sb b oS gy S0 5 Sl 35 (615 iae BV (g

Al o oS5 ot O sla bl s ol bl CBI 5 g Sl e D] Cile (slaST 5

LS Olale s sls Sl (oS15 e 5 (o5 Sl yart gubelS (sloa s

Ly e ls s g0 3 ol 5 Wl 5 o daols S Aoddo

CH RIS WP SR B T 3 b Sl S5 S| el SO
ol g e Al s 5 e T (Slapis 551 S b s Al s gl gl O ples
=l lab e pled 4 o 1S SaS ladass oot (pl 5o malr Dldllas O 5SU (g5 0000
e el s Al e i 13 Shas 31 a3 g 0 plowil Slalllas M 5 48K ) s
Lo sl s g o b LS s lsd juolie s YY) Ol 5 AZIM ol o35 5 oSLS L
O OS5 gdaxD) oy o i ()50 PH o> 55 » ple s, Sl andlas 4 (YooY
5 e gl eyl 5 i (63, Sl ga sBechara (_uls ,y codle i 5 J e O35S
Sl Ll o @ S s |5l g2 Sl (S n S C}Ja«‘ A ¥ 0) o
5 30ate ol ge 3l oS 5 15 Kooy Sl i3 RS 03 g e Olge 5 el O LiS i)
S L bz slamiSTs slyls oS o34 & sline 53 s S w1, Pacu piaractus «5 S als
il e IS 5 Al sy Jeelse ol s Lo laile codli s ) pSUs o b ot aalllas
Oleale 53 i 5 i, L a0l daly, el ol by 3 dsdome O3Sl 50 (Yo 0 0) Ol 5 Tovar
(V4AD Cech 5 MacENro) dw, o a5, tLapi S| o Gladass i3 S s 15 PH
1 ol St i 81 (5581 il ol 0353 So b 53 Ol (bl i s b
adse 53 g Lo, 5SSl (5o S e S

S e Ul e 5l gl O CiS zeidahmadi1358@yah00.com 4315 J yius®

Y¥


https://dorl.net/dor/20.1001.1.20080026.1401.15.4.4.4
https://dorl.net/dor/20.1001.1.20080026.1401.15.4.4.4

VFee plamo) oyl o louds (o3l Jlw

oy Kon g g0l Wy

350 s p S Pl 53 5 A 5 ASL e s )
38 o o3 Ll 5 Lads 5 sSOo, b ol
e O e sk orl 5e (1447 Boyd)
St Ol o e 5 (s sla ol
S S A e p 2 Al osn 03 M S e
03 A5 Rl gl dhols S Sl il

>}“;L§)‘>J’°)‘€‘Lf;)jﬁ@‘fck""“\>‘)

W eg) 9 319
Vo Jeld) (s sla sl 5 ass
DS Sl gl OldS Slil ol S Olale (5l
ol s sl Olals i |l 2l g adlaie
Vs 3 aS s e s SLigd S

el o a1l s el Dlaseie
d s PH 5 Sis 280 dew s cdlis
Slelw) Lass g -Sejlail Jlaos a0
O M (F=F gl Sl a5 s £ &S5l
b Ol e das Ol Ll 5 o gl Sl dny 5 e PH
Al 53 0T S5 Olee el g 8000 528
Jsb 3 ad,0Y g—les v ol sles sl
P e Sell Slele) ws ¢, Sl 5,0l
dwsan s Glas Gyum b Sl dm ¥ 5 =
Prosba o s aald dsb oo ad e Vs mles
o335 dsb g s g Seslll eb 5l Yo e
Sl b Bl ol oS s 0 35 s Cons
0553 (B3 2y Ghlie 53 LAl e 58 05y
Pl cnl mg aS 2b o 550 A S
Al ey Ve 5l i esss Ak s T slags,
Jols s ess Job 5o o 5550 lalse
O 5ameeS1 ¢ pd A g2 o gl 5 Aol (g 2
S ahin Sl 5 Ol SLsal J o
5 bl QLT 328 sl MN a8 L
slahlbasl Ol oS coul mes 5 oY
Sl oS Cl Slad sl g 53 bis (5,551
Hims (A a0 EC 530 45 5L

Yo

slie () s aals yls Ol l slsa s S
oy goen 4l O T 03 4 el loddy 5
G2 0> Syl S el G 3 S35 e
a5 bl e A 5 4l g o O Sl eslizd
Ol Sos=d 3 Ol Slmle (el JLAS oS pl 4
33 35 ge 5 Sl iy Lae S5ed 5L23 L L8
Sl o iS o |y (6,505 (555 adas
Ay o G5 A Ol 4 3 5 Ll e
6oL gl S (LBLL 5 sl Ao s 358 e ol
A3l e ol Glasusd 03 el (S Olale )
< ysd— S (Y +vb Gianluca <Y+ +Vva Gianluca)
3l ale oo sle e O (Cudlis 5 50)
5 Sl e (0SSt Sld wile Ghas sl g
a0l S aiib e O 3 Jdos JT LS 5
SR P VA Pt I - L W S PO TSRt
Gdae 5 g0 5l sdel s S > 55 e b
VooV LS 5 Gardeur) cowl el il
N1 ST EI I VR U PE RS W
Gab 3l aS il ale s sl Of cis
R 5 (P R g e L) ke il
3 05N als S ae a5 335 o el
e Ol ey o Sl S glap 81 L
s Al ke |alse a4 ol g 055
DSt cbile 5 O glas ol als 051001
Aol b ghils s gl sl OTpH s Sas
Sl b il b sl Al 3 L bt
25 (R s sdas j5ba) S35l sbadle &
S 03378 20 8 o ST PH SRl o
Sl 5t i Shiel S pman 255 0
Slols SLsal i ol Sy 25 48 il 35250
5 AL 0 Saene Bl (glls Sl 5 F oS S
— b Vgonn Sins gy il 3 0 o lile
Sl 5 sdes S LI Slies Ol 3L o
Skl b s St 5 Sl b e
sl Sl oad 5L of dlsw 5 Slid sl



e o 5 (Su5md Slooguas (B o Al

Voo o pyler ojlond oo 3l Jlw

SPSSI8 133l 5 5l eslitl | Lassls o sslizu

5 13 5ed ExCel Jl5le 5 WS w5 s LT

L

sl Laesls JUT s laean s 6,550l
gl pdiean Bk Sl 5 ad b Ll
laesls 5o Ol S Slo gt palis :Sls
A5 0 Oliabl mlan 3 STl Ol 3 il

Landlae 3,40 6&@!@5@%,&}9}»@—\ dj-\?

(F) Slom 355 Oy S5 ObSa) Cns SHbogs ]
A Y¥eu v Ky 5 Sl ()5S \ pl
Yo YEo % a5 Sl y,S Y el
VO Y40 0 a5 Sl S AEE
Vo Yao. 'O oKy s Sl 58 At
0 Yay Ve a5 Sl S O sl
0 Y4y ) a5 Sl S § Fud
L Y5 A oKy s Sl 58 Vo Eul
L Y5 A oKy s Sl 58 A pel
Ve \AED D oy s Sl S 4 el
'z YYou ) oKy 5 Sl )5S Voo sl

Ol e =S Ghls 5L s aades YY oo (.Sl}_?
VSlJJ Shls sla ser ol s e 3y D 3
Ssg Sl pae Ol Ol 1S Ol b 5l el
13 LS 53 aala Yo (ST 5L sls Sl ol
a3 YADr (S5 L s 5 a3 S A S
Olgee k3 51 Ol 2 Olsee o SYL (glyls S s
L sla sl 5l s 55 ($)ls e SN (e
A o YL el (Gl 53 aakas) YY o oS=
Shls gl ol s e 3 S OB S
Sl gme DM gl Ol 5 ) ecilione (o515
53 aak) YHeu (SIS L (gl sl )l 35
Olyn 03 5l Coplls a o SYL ks (LS
(,Sl)__? L sla el 515 555 9 5l pme DI pH
3352 PH = o VL ghls (LS s axkad) Yo
A Sl et oS1,5 lls sls gl eaees
Ot 2ol 3 5o Jls e BV (6 5 Ol e
Codled Ol Lo 5l calises vS\JJ shls sla Feal

(Y d}.b-) J)UJ S JBLS.”M )t

v5

=W

V'S\J—; shls la e ol oy ols oL @l_:;'
S gl 35051 (oSl Oljen i 51 hlisen
AAER VSlJ_?k_géLAJx:_w\ 3,13 555 (6513 s
b 3 s OeST Ol 0 508 LIS
Sl Ol S Sl ccilie (ST 1 (sl e
WS 3 s s (o1 e IS A S s
OLia 53 aelad) Yoo (ST5 L gl snl fpomes

(Y Jadr) 30 pied denS sy Ol 0 SV 6L
e 3 51 cciliin (ST35 s (sla sl oy
Sl 3l s Sl —ae NS U_:jjﬁ
aalad) YAY+ 5 YYer (0S| Ly gl s M;jﬂ
O Oeme L3 g D:J)J.b-wj\ﬂ.g bl (e 5s
SLgal Olge b 51 ccilioine oS15 (slls sla
YU o S15 L sl gl o )ls 55 (S5l e N
2 SLigel 530S 535 Sigel Ol 3L s
A el (GLSa ys aadad) YY oo oS Ll
i i 5l el 051,05 Sl sla el e

L sla senul syls ey (5l g D g 15



VFee plamo) oyl o louds (o3l Jlw

oy Kon g g0l Wy

(2l g Al it sl ST 55 O (AS sl pelil ke =Y Jgd

p YYoo [.Sl/;« V\‘anlJ; Y&uu (.SIJ; Y4y ('S‘J; ARYAD rSlJ; Sled /5,556
et oy A ovekeav® kg s s Ay Gl 3 0,8 ) doms 0505
PRV LY s € VAT < FYEY YA /Y OV /Y YV (i 53 08 k) s S 52
AN ARYA L E2VAY SYSENY < /YOENO WALEVN SNFEY G 55 05 ko) il
VY] | ESVEY R YA TE VAL LORYA L SRS VA SE SV Y S G 53 p 8 ) Sl
JE ARV SV LV VSR VA (SIS CCRRYA A SV VAT SIVES Cd o p 8 o) i
JEAZAAR Y/ VAT VIS P VIV VSV G VI S VAL cR RSV Gl o ¢ S k) s
SOFYEYYEVY/A YPONEATA YVYNEOY/A TVA/AFEFA T Q/OVEFV/Y (2 53 08 ko) mdS Sl S
£YET O vaanary Al voonsrea®  veradrsa® o yvomsea® o ves ek Gl 55 0.5 ) Sl
JOYA™ O YO/FSEYE YR/EYNA YWATRYS  YO/fsEY/es TYO/OEY/YO (o) bl
AT AAE0S® AAE e Aarkr® g At ps? NS /¥P e
GARYTSYYSAEYAY YOVY/FEYSY YOFYARYSY YO0NET40 YAAANEVSY (PpM) (5, 52

el andllas 5550 (sl el o Sole M) 5 5 00U edSS) iy T

bl s b o s Jolss a on o0 U 5 adkee
3ol (K sl 6bs b5 LOVG dawlss
S el e 5oz onlie b il s e BB
Slse 5 odd J S Lt 4 s o Sl ()50
03 el el (gt el Bl e ale ads
SLisal 5 sl (g 2 ol 55 olie asdllae
aSSosban b Ol sl i slaaS 5 s
YU ,ole jldie .t S 5l s & 53 el
(1445) SaVitz a8 o ks Ciliies Jale I 5o
ol e D D25 (S Dl 5 2 555 (2158
S Sl 5 St g o3 S5t ot G
adas Oljme 5 gsbie 33 53 Ol id 5 DUl
AU e AL a3l ds 038 a5
O3 oo Llen b lae B0l 55 2 Lo
oM pa aS WAk e g ) 4 anBS pl il
i & Ol 035500 (@95 Ol bl SV oo oS
ol odalis ale )50 53 andd ol gy 0 SYL
Laol 53 b ol oS ola ale dbe gl o
Pleuronectes platessa ¢ ol ed cdal i
[Lep-omis macrochirus Cyprinus  carpio
5 Onchorynchus mykiss [Dicentrarchus labrax

=L .0aAY Jobling) xsl_—« Abramis brama

v

(S 5 Ao g Sy

shls rSl)_Sj_EJ)'\ aalllas 340 gla sl

o5 Ale e Sla el sl 50y sl
SLaSS o lal b 5 Olale g3 5 4 g o
2= L o=l 0 bl 5 4o oleS 5 03
Sl S bl (o adlas pl gl ol
Sl et 5 055 Olaale oS5 sl Sbess
Slallae s bl 515 3 g 5 ls e 3D Wl
gf&wjéyéuﬁjmé:b Olas asi8
Solsan Ly s Ules s (sos sl 5l ke ol
el Sl A 0T 55 1 Sl Sl
Sldas 5y s 50340 s i8S Oldlae 4l
L0l 15 i 5 ol 488 S50 b3y (53 50ks
Lsls 13 Lt 1y 03] 5 (65 s (g 5
By sl ey s DYWL (Il s ol bl
g Ol 035 S Olpn 5 f Glos o oy o0
o Sl Lol el 45 S (55 ps il S 680
Gianluca) 15 bl Sl K550 s1 L
adies gla sl (65t aalllas ol s (Yerv
O S e Ol s sl gl e Sl
sl 5 ol bl s a il lailaay Sbe | sl se
iy 5 )kl g daSialys s cadlate



e o 5 (Su5md Slooguas (B o Al

Voo o pyler ojlond oo 3l Jlw

S e 5 Olale olg 055 JRIIL &S
Sl s O5enST 5 0 dd 3l kS Olse LT (VL
(044Y O, 5 Svobodova) J_s 4l
5 o O3S Bl Ol 3 3 9 5o UL
3y 3o ST 05emS| Oy DL & 5 05 JU*
Solpe 3 S3lAas 53 oS WaolS jiys 0 5 LajleiS s
5 Sl Slles Coans 4ol sdalie (pne
O3Sl 2l (S O 1S 5500 = 31 S 5
S Sl 2l ke ) Segr (3 adeen sl
adllas opl 5335 5 (6 8ol fﬁfl S 3 AL
S s aabes YY o S el o 50 S
Aol s O Vb slagST 5 5 s e
sMillero as 55 anaul ol Hsba ol ol
Olee 53 il 33l ST as W S 0l (144Y) Sohn
PH Ol O L Jblze T 3 g ey g 33081 ks
Slsa (i e 03538l (g3le Sl ol ) of
Crer e b Rl s Jes ol
33 S ol 185 Ol OF Jldsan as' VL
2348 553 ol 4 e L SV 5 bae 556
Al Al s 6 PH Ol i
SN S 55 o Sl lacnl das posdle
Al e S (GeeS ol slalase
e A ol s Al s STPH Olpe 055 (55
A 53 Labws s 5ol s S s Tads
o> 0l S5 5S1 andllas l S ey o5 a8 S
R L~ SO JUL TR R R
3ol 3 lre Ol g el 1y Jale S bk 5 03
2S5 S S Ol e Al Jalge 035 U L
il slaeSI 5 s 5l e Ol Sl pas
s DS O et 5 (s sl S
AL 5 0 Oy gl a0l (ol e o
Aol cprs Cilime LagST 5 51 eslinal a4 ) s
sla el as 5, 5 CL?J Sosb b sl Cu e
ol Wle 3,8 15 5 kil o3 gdoms 3 Of S

ol 03 4 Lﬁfﬁ;\w‘ J‘)éis

YA

53 05l Ly ol fazma YL Sla bl oSl
o Sl Jole Olsieas oS15 0L 5T s
(1444 O,LSea 5 Procarione) el suds as-liss
oS Al s o3 S yasise sladlas s
S ol 3 bl el el el See W
Sl as S I L5 sl eles 5 i oo
st g 30 3,8 4 .(V44Y Klontz) 5, 2
Sl S ol o e oS )5 (3Ll
CslaS oo ale (S ple Gba sl Gk Sl
Sl Sl 5 p sl a5 ol 5 5lde Ol s
il 55 by 0494 O as 5 Tidwell) 553
Sl S oSS A s el
(SIS A oS 3l 0L Sisal 5 sl 058
= SUigel 5 Sl w2 Ol A3 53l
ol 5 23k Al s J ke 05T Olse 5 515
(¥4 LK 5 31550, aalllas e asliae
Sl o oS5 ) adlas L aS Al e
3 A S Ol b b rosm s ol i
O5meS) o g 5 Ol il (Lo ST 3
A Sl e B slls SLS el 5 sl
oS as aal of cde wls o8 X5 S Oly ol
L Ll alS g0 Jos il b 25 Olsen,
Lokl Oz glde lisl el 555l dlise
Rl 338 o el amdas glis Ll Al
o er SLigel 5 Sl 2y 25 SRl L culg
ds dal Ol ciS zalS an o 5 ol
o S ok (Yo oA O, Ka 5 Rafatnezhad)
DL ol cmdS 5 asy 2 WO oS5 3 6,
kS (S35 Mt (82555 Hlis 5 ale (ST 5 a8 ol
3L5 i Lol en VU oS5 5 20l s sxe ol
O35 3 VL glac el slonl s Al s
O3St ey 3lie 5 i o 5 5 (SUisal
Al-Harbi 5 Siddiqui) s s O3 f 5 J sl
o=l cilisee WS15 53 05T Sl 5,50 55 (Yeuw
3,05 355 IS 050 K aS S Olg o 5 axdllas



Voo o) ooyl oylos e 3l Jlw Oy g gl g

&l
Lﬁ)jﬁébﬁ»lUT@W}éﬂQw}& j—;:w;kla_:b W’M ) L@chcé\)k?;c)c&;‘cjcéw‘
AV=AA (V) V i3l ls des (Litopenaeus vannamei) . 4 diwl 58 ol W5 Ol

alze HusO huso sl |3 5,5, 5o gTﬁséuﬂ\)gﬂVS\J: Al AT (O G el il

Azim, M.E., Verdegem, M.C.J., Singh, M., Avan Dam, A., Beveridge, M.C.M., 2003. The
effects of periphyton substrate and fish stocking density on water quality, phytoplankton,
periphyton and fish growth. Aquaculture Research 34, 685-695.

Azim, M.E., Verdegem, M.C.J., Rahman, M.M., Wahab, M.A., van Dam, A.A., Beveridge,
M.C.M., 2002. Evaluation of poly culture of Indian major carps in periphyton-based ponds.
Aquaculture 213, 131-149.

Bechara, J.A., Roux, J.P., Diaz, F.J.R., Quintana, C.I.F., Longoni de Meabe, C.A., 2005. The
effect of dietary protein level on pond water quality and feed utilization efficiency of pacu
Piaractus mesopotamicus (Holmberg, 1887). Aquaculture Research 36, 546-553.

Boyd, C.E., 1996. Water quality in ponds for Aquaculture. Shrimp Mart Co. Ltd. 482p.

Gardeur, J.N., Mathis, N., Kobilinsky, A., Brun-Bellut, J., 2007. Simultaneous effects of
nutritional and environmental factors on growth and flesh quality of (Perca fluviatilis) using
a fractional factorial design study. Aquaculture 273, 50-63.

Gianluca, S., 2007a. Aquaculture effects on some physical and chemical properties of the water
column: A meta-analysis. Chemistry and Ecology, LOEEB archive June 2007,
23 (3), 251-262.

Gianluca, S.,2007b. A meta-analysis on the ecological effects of aquaculture on the water
column: dissolved nutrients. Marine Environmental Research, 66, 390-408.

Jobling, M., 1981. Some effects of temperature, feeding and body weight on nitrogenous
excretion in young plaice Pleuronectes platessa L. Journal of Fish Biology 18, 87-96.

Klontz, G.W., 1993. Environmental requirement and environmental diseases of salmonids. In:
(M. Stoskopf ed.), Fish Medicine. Saunders, Philadelphia, PA, USA. pp. 333-342.

MacEnro, M., Cech, J.J., 1985. Osmoregulation in juvenile and adult white sturgeon, Acipenser
transmontanus. Environmental Biology of Fishes 14, 23-30.

Millero, F.J., Sohn, M.L., 1992. Chemical oceanography, P 531, CRC Press, Boca Raton.

Procarione, L.S., Barry, T.P., and Malison, J.A., 1999. Effects of high rearing densities and
loading rates on the growth and stress responses of juvenile rainbow trout. North American
Journal of Aquaculture 61, 91-96.

Rafatnezhad, S., Falahatkar, B., Tolouei Gilani, M.H., 2008. Effects of stocking density on
haematological parameters, growth and fin erosion of great sturgeon (Huso huso) juveniles.
Agquaculture Research 39, 1506 1513.

Savitz, J., 1996. Effects of temperature and body weight on endogenous nitrogen excretion in
the bluegill sunfish (Lepomis macrochirus). J. Fish. Res. Board Canada. 26, 1813-1821.

Siddiqui, A.Q., Al-Harbi, A.H., 1999. Nutrient budget in tilapia tanks with four different
stocking densities. Aquaculture 170, 245-252.

Svobodova, Z., Lloyd, R., Machova, J., Vykusova, B., 1993. Water quality and fish health.
FAO, EIFAC Technical Paper, No. 54, FAO Rome.

Tidwell, J.H., Webster, C.D., Coyle, S.D., Schulmeister, G., 1998. Effect of stocking density on
growth and water quality for largemouth bass Micropterus salmoides grow out in ponds.
Journal of World Aquaculture Society 29, 79-83.

Tovar, A., Moreno, C., Manuel-Vez, M., Garcia-Vargas, M., 2002. Environmental implications
of intensive marine aquaculture in earthen ponds. Marine Pollution Bulletin
40, 981-988.

¥4



Journal of New Technologies in Aquaculture Development, Islamic Azad University,
Azadshahr Branch, Vol. 15, No. 4, Winter 2022

Relationship between some physic-chemical characteristics of the water with
different densities of warm water culture fishes
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Abstract

This study investigated the relationship between some physic-chemical characteristics of the
water ponds with different density of warm water culture fishes. We selected 10 fish ponds with
different densities of warm water culture fishes, including densities of 2200, 2400, 2600, 2920
and 2950 (part of a hectare). Water characteristics such as Nitrite, pH, Ammonium, Phosphorus,
Dissolved Oxygen, Salinity, Ammonia Nitrate, Transparency and Alkalinity were measured.
These parameters were estimated by standard methods. One way ANOVA of data showed
significant difference between the different densities in most water quality parameters, there
was no significant difference between the mean phosphorus, salinity, hardness, transparency and
ammonium concentrations. Based on these results, the density had effect on water parameters.

Keywords: Physic-chemical characteristics, Density, Fish ponds, Warm water culture fishes.
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