[ Downloaded from isfj.ir on 2026-02-17 ]

(DOI): 10.22092/ISFJ.2024.130838 YY(0) VAY-AYY Oloal et gale alas

@ ® SR g 3 — (ools o

LS a5 SYTI P Bl (392 S ol Sy S
Sldels O 43 40 IINE polis cdale g 0 Shos g (Oncorhynchus mykiss)

"ol ol e Tl pIJLS dw M slel SOL

*bkhayam@yahoo.com

Olesba (lgdal Gl panbs plie 5 (3558 Gi5sel 5 SlEAS K e o 5 SIA SlEiEa3 (hd -
Ol oledenl (s oolaS s g Gidsel coliidas
Olesbar (leial Gl panb mlie 5 (5558 Gihsel 5 SlEEAS 3 e ¢ pols psle lEAT (1A, Y

Ol oledenl (oo LES s g Gidsel coliidas

Ve LT i Gh ey sl VESY g idln )l

ol

yk&wl.\rdlﬂ)uﬂp ngﬁfuwngéyldﬁ};ﬁuwjjj(_gLsB)M'J‘kf-}J}uLMJ»:LJéwA)JJJJJ
ul.@_a..;l QL..»\JJ Q&dejjjwjdj_gﬂb ul.a.,.a:u &....wljb 6‘43}\.& Syd s dﬂdﬁ;ﬁl’&jw‘d)}ﬁ
YXY/YXAY) el s OLSS Jsb o ;\ Y u”u&uwwu&,ﬁldﬁ@umm Sl A
wjlﬁujjm@b@suﬁnlfdu;f}b Jlsg.,JbJ:u.ql.»)\ -\JMOJ‘.}w}}jOL‘WUMQ}dJL&LﬁJ(ﬂ
wdubfdwbc\,«hobulbdjbl(Y¢Mbd|j&@>;d)u\;cbu|bdjtJ'(\JALwLbJL«.: .J\.A‘JJ‘)a-\
d)}ﬂ\djx&buﬂjjjw‘ﬂfjﬁulL»L;JLA(\‘A_{B-O}AJu»bljrmbuwy}&juw}ywjjl
Al s CT L LT (0 5 lewd sssS o pumn bolen abe 55, sl 5 s OT L LT (F oS
wb@béuﬁwlumjluwl«fabuucb )ywjba ulﬂudwdusfdwa\ﬂwoﬁbwjjj
OMUJQGL_{ lﬁrlbljédj‘éwjjbmwljfgw McujjﬁswsdjjyuQMGJUJAAJQQ&W\JBl
oMML»AJMUJJQJg.Lo.G tIINWRTR o w}AGw:}{.&a):&’ 3j.>_...~|ul.w Sl eslaal (Pt /1 0) il
Jb)li&ﬁu‘“‘éﬁJ ‘U’M J,,aL& u..b-)l:g.u w\)lwdw J;L)N\u\ Jl oslazl 4u:|):ej)}\.¢ ol
(_gjlawuﬁ.uth@)stY’/SVJwbupsﬁwdw (p</d)x>)§ML~JLw@wujsaL§4ngm
GML.JJLQQJDU.’f\:/fLMLMJL«»LMLMJJGWJ;ULp'b&LﬂuAJjJJL;Ld&w'uuL:&JLA'JL«»&'}
}@W)fbo\ﬁ.ﬁ@uwjjfé'l.&jx..wlul.w;bd_)blJJWJ;MUJJA;LJ«JJM{}JM (p< of &)Jw:
_)l o)L&b.wl C‘JJ\JJLJ (p< / &)J....»\: QSJBL}'M d)&»’-\ﬁ& L’JMI w)@ Jl.g.ﬁ))d $f/$ jVY’/V J‘J\-U‘UJ\—QLNJL&.J
b ss ) b3S o] Jlf&bo.k..nup>J§.L>.cwlﬁlv&b@euwuﬁjé‘ﬁldﬁ@hmjjﬁjmlul.w.’
.l 03ls wb.?l wa

wole (oo e 2lie yolic wn)d W SB il S GlS RS

e s

WY


https://isfj.ir/article-1-2746-fa.html

[ Downloaded from isfj.ir on 2026-02-17 ]

Ol 5 calebia

G55 owyp oy (Yousefi, 2001) el ool
<l bsls o 5 b el Gy Lo a5 oads (5155
sk a4 oy, Ol Hles 4 s Glay 5wy,
Slagide Sis 49 9 9 8ee Gl cel glo s
ey 5 hed ()5 558 polis iz Hlake g aty; 5 s
Kaab Omeiretal.,) coul oo 48 5 5 olw, LS 4o
5l cdale gy yudize (6,500 Gaiss 4o (2020
o)ﬂ.o&).g b_asLo )M‘ x_)LmJ o‘).o.m LY |) gw 095
03,5 gy SB polic Clale alfl g g5 gl adsle
Woged A5G ) le oyl Ol cuie Gl
295 s 3G ixen (Ojobor and Tobih, 2015)
Sy By o & ggmild lag) o Slas 2l 5|
(Mesoetal., 2004) coul oals 5,155 ¢ plo sl el
sla =il )l T UT as ol plas 6,50 adlas
Sleogas  polie 5 sdie Sl ssl> Blo hy9n
Musa et al., ) o135 o 3l S Sleond 5 (Sopub
sl sl Gl (6,50 5,155 0 uioren (2020
2o 0og Il olse 5 die olgs ool (ale (B9
5 o NS LS 5 S alax jl Cenjlae
o 05maS o2 lgi oo 059100 58 (6580 L e i
WS a1y ol 5L 3 )ge Sl oS s wlen
G 5o (Coldebella et al, 2018)
51 ooliwl 3G (Y+10) ol Ken 5 Motesharezadeh
o Pl SobeS p ) 5 S Glas 2S5 codgd;
VO UCI [ IPSNTES [P CISC GO (LN RN
odd Qi Gier Ol mp SAS 5y ORIF
sl 0 (29,3 Olay CodsS Sgne s g 0lS Alege
shls b (ohie conal bl o Ko g 3l
Lol 09y ol.:f )Lu )90 6.:‘&& )Aol-& )‘ ssbu.lé Lg‘°)"‘>‘>
lp oolitul LB é &j90 4y yobie (nl 5l gk e
&y |y olS slajls celed ilyi cod g diiws oS
e polic b gl cilie slodsS «oplpl a3le
535yl lodds Agd s BT S o LT e a5
o3 )l 3525 Compslnme (i Lai> b 05T
@lord $3sS 5l g jsb 4 STie ciS sl
ol b olpon golaze bl b yal oyl g ot ol

dodio
b 5o sleysaS o e Of cblix 5 Cy e 035 5l
6ok Sl 5l 5 Al dnwgs la)paS 55 aSd dngs
Cudgazme g ol Bras 5935 &g, dalsl bl Jlo,95
sloacls 2 sl oo Ly iz glis Sl ol (sl
salys 852y (e Coial (el pslaie 4 5l ey
ool ylid calites (glo,9iS o ylow pgas pl o .cdlls
! b 5l s oolatul b ol o (55l 45 ol
3 SleysiS egada bysiS i Cuel 4 Wl o
Tahoori and Parvin, 2016; ) wS S arwg Jl>
5leyskate iz eolaul ol plo (Allameh et al., 2017
Bl (95 6l 635188 Ol laely alox jf ol i
Slr Bl Ghsn sl (s ST 5l eslind
gl Li> 4 oliwdy oS o65,5liS DY garme oy
Sharifi-Moghadam) s 5" salgs 3¢ sl § ambs
and Bozorgnia, 2010; Abdolkhanian et al.,
b siS @bl 5l ()l jo 5 ol Jl> 0 (2020
T slola 51 oo adgi b g 6,058 sl el Elas!
Sl S g oad oolitulojglaie o JSCB 4 (55 ,9laS
65,38 5o sale SYeld aliwsas O ad & Ll
59 Axwgi aigS 12 aS Cawl p3Y opl b g g0 dieo 0
Sl ookl 5 (e plo 2> g) OO akes;
58 oolital BB wlie 5l (o plgie 4 55,98 slacl
5 oo Laie &y 455 5 350 anllhe b oo sl
(Allameh et al., 2017) s .5 & 50 Jlaob slae adgs
bix b leb 5 ol Jpaze 0dg Gl aebn
4>y ol 4k S ul (69)l50 (n Freten 5 et e
el 5l 8 ool 5l eslizal (ol ! o Sgas
ouds S (g ol cuel ailgl a5 (g polie g LS 5
ool 5 5 5 oS sslizd 590 35 osFa 5
g 58 065500 B ;3 390 widly I3 )55 2 Sloss
el S ol ool (090 slo Sl (29>
o5 sleaisS 9,8kes 5 0y 0 (] (&S 5 o5 Syl 5
o gy p GLwd S dilaie )3 (Sosjco g g S
5 lid (Shigel wl i yyolie a5 ools HLis s .Can
Ol sogmo g (Blo B9y 0590 (b T IS (s

WY


https://isfj.ir/article-1-2746-fa.html

[ Downloaded from isfj.ir on 2026-02-17 ]

TY (6) V- Gl 3 pale elas

Bpan 9 g olx T L kol i Jals (iulel slajles
S3sS G pas ol en 4 ol> Ol L 6 Lol (aals) oo
Bl Giygn el 5l zes ol b il (ol
oo & Clay b ilal 055 Bran (e 5 (ley)
e olion 4y ol b 5 lol 5 (alord (slodsS b pas
550 e ) 7 0230+ it oot sl
o0 £7) o9l i Jolis oolal 090 olionds (s3gS 05
S 3 STl )3 $0) o 5 Sld g (9550
ST 2oy OF) palty iy (it VA Jolna
5 055 polie g by a0 FF/A Joleo ol
Voo Joleo ol g S Sl duwge dog wlal
Cagh S0) Cugs du 53 00l Laedii ool LS 55 0,55LS
9 eyt Dlad g LS )0 p,56lS e (ceiS ol
PRAS Ve ke g el Slalges 1S )3 @ S6LS T
Slp S gilwoslel ey o (59, Sllgw LS o
Slp 39 polie Gad 5 pleewd 355 Ghlo lales
S8 eolaiul oy50 b a4t lul 5 oas,e B Hles
Malakuti and Gheibi, 2000; Gheibi et al. ) s,
o oS w500 V0 cialejl slaaslg slaws (2013
4 6okl oy ol i8S a0 )0 pye pe P Jolee wls
ialojl gloasly dan (gl LSy jsb 4y g SB,E =90
o9 sl a 5 cbesl sl ,S Sleil> .ays )5 sl
5553 ol T 6l (IS o 4285 (ol 105

Bl 3929 (ale )9 (sl i
a5 st g sl a3 ¢ )5
a5 oSt a5 6 s ptiges ol o o]
e 0 S st 5 o Sloogad s
Oles 50 5 2atS 5l 3 S S e (6l paiged Gules]
a>ly o d bape e le T el cils
Sl slayally ladiges cl 5o 1285 Sjge LAk
5 S calae Sl s g 0 g, 4 S
oigdh i olye U5 olime cglitl o)l 5 S ST,
oS Sy o9y 4 IS eedS Sl S e
ojlas by & @i BB el (odsl (g) 4 i
B 5550 5 s 159 100 ol izl Dbl b S
olKiws alwgds ¢ DTPA L ool o)lae Joloo ,o i

RN

3 g il pals cel oS T olge 55008
axllas ,o .(Babaei, 2012) coulonss 5 (55,0las ool
«§5,9LiS ol O 5lo glate g solaiwl glwl, o « ol
Y153 e gn il 4 rg ol b
olie clalé g gladgle & ,3 o Slae oliae p oS5,

sl 00D (g 1 5 oS ByaneS 5 Syacy

JB gy 9910
3 0 659l 5 (59 el Slado o] jo aslllas oyl
Ol sl (xeb mlin 5 (5,5LaS Sijgel § Dl
(1o ol cnl s ol HIGLIS (b e 50 Bl
Jsb s e YYEAFVRANE Lldlix oo L
Jled eioskS aw 5 Bpd 0-/VNTY LLdlan
SELS (B8 s reskS Vg QRIS liw ot
5059 Ll (635 70 M 32 GIGLS (b e 31 13
005515 saalpsS Sl 5 a5l ol (sosldl ConBse
ool 38l aslol (35 0 psS sl B S0 (59
39 Lol e 8 slaglins ) 5 Jatae slaglnls gl
el yiadee YBY o] 4Vl S5l Lawsie el oy
los Lawgio 5 =V (line; 0 slojy, lod Lawgie
o]l el o1, sl a0 YO Ll 6,5 sl
2 ogdle 5 ol 4l 43 I T o Loy adl> ¥ gl s
2l G090 48550 S )13 55 )slaS 5 (5 )lels eodlad
2 (2 LS 59) Gloww Fal A L LS 0555 Y133
o el 55 bl el e Yo XYYXANY slal & olaS
Voyly sy b 4 Of @i JUIT Sy abesses olx
3l b sl plas (29,5 Ol Guges 5 00 (o el
it 5555 s 4 45 oad rgs JUS K,
Beee olaws il po 50 LSy jsbas izres 098 o0
Blo azm oae FO- v o sl (l )0 (aome ;0 g 2L
£ Dae 4 a5 0 0dd gilule, £ )5V S5g (Sl b
oo b olese 2l gy (ole (LT L olo 5 5 elo
15 ooy gl 50 Vo ¥ o, sladsle oy o ale
50 g S ae 50 50 e Ve XY slal 4 sislesl slaes S
slSsh 7,k LB o gdsd pl oS clls ole e
T el 4 S5y e g b sl JulS


https://isfj.ir/article-1-2746-fa.html

[ Downloaded from isfj.ir on 2026-02-17 ]

Ol 5 calebia

5 o 159y 0B ey Shed (g 0 Shes U5
AP TNYT GLSe o 5 OV/A0 Jolee cus g 53500
30 2,5 e AVIAY g NO/F e DAY AV g as,0 V/A0
3 bajles b a5 ols olas b sl 0o p,SolS
e plail o 15Kk g (g9, pare clale (50 Sloe 50
Sl s puizrad el 009y o Jixe doy0 S mhaw (o
ool layloss 150 5 alsm plail jo e 5 el il
),gb R N B X W I P P R W A I o I
5 sladsle @3 0 Slas Kl dslin 4y b po gl
(ool polie clale pgad ;o ol awlio 9V S0
Ol gl oad ooy LS Y S 50 158 5 (g5, o
Oy8 0, 8les 5 Slee o i (6518 Sxe Heb 4 (ol
oy ]l Clag lawd o LSy (5 YYIFY Joles
Jobs lade 1y eS g 00 olends 355 L ol jon 0l
ool nl ous snmlie vall e jo Se yo o5 FF/T-
g B 5l g o Slee ulidl ao ) £F Silo 4t
@losd 355 Lolyen (ale (g el Cluy S pas
doy FY 0gus oS Brae Oy 0 itred e
el Gl jloolaiul cos 5 epay il oo Jial38l o Slos
S 8dee Bl w0 VY el alemar ol tgn
Ot o gime BB 595 ol oalds dalls 4y oo adgle
Jord 96955 oS arogi wo,5 B0 Lolen il Clay
g_ALm.: as Mb‘f ULAAJ (5""““"‘“’ 055 L: O‘).ao.(b oL?:- UT
595 woyd B0 il wlgiee ale (B9 A
@ L Sile anslie 4 bgyye ol 00,5 0dd anoys
dﬁa&ﬁbuﬁbé‘f M)ob C.E.M)QOSJ‘&&ﬁ)
o oals LS Y S o sladgle &3 ol slen pluil jo
10 D3 ol e el cdale oS s o slis gl ol
o L 2gS B aaa Lol jem ol lb (s )lol g sl slo Lo
O3 3 (Slap) (ol (o sl Sl (2o Ol L )]
s g 4l 0oy O s 1o (6 lo Sre gl 0395 B pan
555 oad oale s i ol b gl s o
olS o sals 4 cas 1 o me talidl e olios

(p<~/~(b) Sl 00

Joallygiws Gulul g baaigel olad jo il Qi
Ahyaei ) w5 5 .Sojlail Ol § S Slibos e
sSkee 5505wl .@nd Behbahanizadeh, 1993

plasl IS ceils p 3o,k 51 cialel slaasly jo )3 adgle
Ol Gig 5 255 o 3l mpe o O gl 5l 03 e
305 5990 5o Cel YT o a4 ladigad s 0l ploxl
diges Cugb, jlade 5 Sis ol § il 4z 0 VO sbes
(Oh9r elie polie clale 5 Foslusl 6l ol aulone
T slsr plail o 535 5 o g3 el oy «hnd
el U5 Gl Ceizres b oolitul 5 pde i,
e oy absle alagar S I ol
09,5 araloe 3 alal, 5l ooliul L ,LSa o 5oLl

(Walinga et al., 2013)

U =Y (2% (S )x1000
100" 100

Y (LS yo p,55LS) S5l paie el lade U
S oole Jlade 1 D (LSe yo ) o Sles laie
(00,0) paie clale 1C (0w ,0)

SAS bl J3dley 5l mls )bl Jeliga iz sl
2 oSl g, il epeSile dulie gl g T aes
A% ooldinl oy O mlaw

V Jsaz 5o halesl el e ol Of (25 Jlse @l
S Seogas Sl ¥ gor (yrizeed ol 00 4l
5 oS S talesl 9550 a0 )50 S aberd
el il g e

Spe Joe S 8L (WY oo mls bl
Sl Cglan Sl s ool agis eyl Linle;]
Joles o 5y iolesT slgasl gl yo S glisl o )lac
Oezeed 33,5 (6 S0l e udiagy e VA g VA
35 I il Sloy ablie cal o 5 JT oS e
el 0399 Ao 0

yolis clile g 5 adgle o Slos (5)lo] oo s 40D
el el oo &S11Y Jgaz o (gladsle ¢ 3 oLS (o

! Uptake
2 SAS software ver. 9.4
\RTd


https://isfj.ir/article-1-2746-fa.html

TY (6) V- Gl 3 pale elas

IPRA-YFee G LLE oiws ol ui ot Sluogas (wSlo Y Jguo
Table 1: Mean of Chemical characteristics of Golpayegan station well water in 2020-2021

Sum of Sum of

2- - -

(dE/(r:n) cations anions Ca+Mg Na S04 cl HCO3 pH
(meqg/L)

1.26 13.6 12.6 8.4 5.2 1.0 6.8 4.8 7.2

AP e (gla s 5o slabyle @5 cals s 5 g 9 Sl 31 b 42350 S (iloonds 5 (K328 ©lpoguas il ¥ Jor
Table 2: Mean of physical and chemical characteristics of soil before planting and after harvesting of silage corn in

2020-2021
g V4

E = = Soil texture & S T o v & c 3 =
5 £ £ S g N O S
£ £ I ) o
g oy @)
5 a o s . =

£ 8 9

g & © Yo (mg/kg)

p?:r':?ifg S 73 18 2 39 35 08 31 008 13 220 59 08 11 94
Harvest e 7.4 1.9 26 39 35 09 33 0.09 16 1235 6.1 0.9 1.2 104

(a0 uilen) sladgle ©y3 algn pIl 5 polic Clilé 5 5 ,Shas yrolia uil ylg 4325 4SS ¥ Jgur
Table 3: Summary of analysis variance for yield and element concentrations in the aerial parts of silage corn (mean

square)
sov df Fresh N P K Fe Zn cu Mn
weight
Block 2 53.22™ 0.15" 0.001"™  0.04™ 345.80 14.47m 2.60m 120.07™
Tritment 4 388.70"  0.15™  0.002"  0.15"™  547.83" 304.77" 38.57" 482.43™
error 8 3.22 0.03 0.001 0.18 146.13 27.97 6.02 32.48
cVv 3.15 8/78 18.40 21.53 10.60 10.40 15.72 6.49
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Ns: non significsnt differences, *: significat differences (p<0.05), **: significant differences (p<0.01)
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Fig 2: Mean comparison for concentration of elements in ~ Fig 1: Mean comparison for silage corn yield in 2021
arial part of silage corn in 2021
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Table 4: Analysis of the variance for elements uptake by aerial parts of silage corn (mean square)

Sov df N P K Fe Zn Cu Mn
Block 2 2208.69" 15.19m 2951.96" 0.13"  0.002" 0.002" 0.07ms
Tretment 4 11696.91" 129.32" 10087.40m 0.52" 0.16™ 0.01™ 0.36™

error 8 565.3 16.02 3056.17 0.02 0.005 0.001 0.01

CcVv - 9.08 17.46 23.20 9.69 11.36 16.92 8.21
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Figure 3: The mean comparison results of Nitrogen (a), Phosphorus (b), Iron, Manganese, Zinc and Copper (c)
uptaked by the aerial parts of silage corn in 2021
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Abstract

In this study, the effect of the effluent from rainbow trout ponds was investigated on the yield,
concentration and uptake of nitrogen, phosphorus and micronutrients on the silage corn in the
Golpayegan research station for Husbandry and Agriculture in Isfahan. 45000 fish with an
average weight of 10 + 2 g were uniformly divided in 9 ponds (20 x 2.2 x 1.3 m) for six months.
The research was conducted in a complete randomized block design with five treatments in
triplicate. The treatments were included 1) irrigation with well water without any fertilizer as the
control, 2) irrigation with well water and use of urea, triple superphosphate and potassium sulfate
as the fertilizers, 3) irrigation with fish ponds effluents without any fertilizer, 4) irrigation with
fish ponds effluents and use of the fertilizer, and 5) irrigation with fish ponds effluents with 50
percent of the fertilizer. Results showed that the use of fish ponds effluents significantly caused
increasing in corn yield and concentration of zinc, cupper, nitrogen, phosphorus, manganese and
iron (p<0.05). In addition, using fish ponds effluents with the 50% of chemical fertilizer led to
increase corn yield by 44 percent compared to the control group (p<0.05). Moreover, the uptake
of iron, zinc, copper and manganese by corn were increased significantly compared to the control
group through use of fish ponds effluents water with fertilizer (p<0.05). The highest and lowest
yield of corn was obtained in the irrigation with the effluent of fish ponds effluents coupled with
chemical fertilizers and the control group, equal to 73.7 and 44.4 tons per hectare, respectively,
which had significant difference with each other (p<0.05). Therefore, the use of fish farm
effluents for production of corn not only increased the yield but also dramatically enhanced
fertilizer utilization.
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