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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

) o9 g6 olS 0 ,Shee p oliod 355 B pan ol pen 4
(Ojobor and Tobih, 2015) ws,s b, cuie
slo il (295 ol &5 cal sl (3155 (izeen
el g Conlodgy (G3ie Slgo g polie (g9l (Blo ()9
MUS) sgis oo S olands 5 (S0 58 Slogas ois
sl sl 29,5 olay 35U ogas o (et al., 2020
5 o5 s gl S gplols ol Bysn
5 4ig oS el slais o Slee 5 a0 ol S
«Sligel ol g polie a5 Cowl oads (35,155 cis jp
Wsy plo Siygn 09 b ol U s 5 lans
ol ol o Ll polie aS g sbay cols lis (gogro
S 5 p S kes YEA 5 o /oY /o8 Yo 5l oS e
3 5 s a8 e YYY 5 o1V FYIY PRIV 4 oS e
(Yousefi, 2001) ol axils iol38l Sl g5 Ol
Gl Glan S S o ol 5 2l woys uizes

RN

e
3 zer 2l Jogae yilb Sl pol> Guis @l
@le polie Glime 9 3y e p (Blo b9 0 5l
Bpan g b LY 5 (SO uizren (el )3 0l o
3929 5| o2 ale el Dl g (olond 055 plys
250 Jdo 4y oy o Slaiay el Ol o e yole
2 dShe> sbli 5 ©Y¥5ad) lale JIailewy oe
or olS Gl 9y SlaS S ol ol Al
oLee 3 Kaab Omeir el oo soalin o Skee
LS )3 ey wia i 45 axzils pledl (Y- Y+)
$Ble g n il Olay b sylol 51 5 a8y5 5 Gl
ool aly il soys FAYIY 5 FAVIV s
s WBle 5 S s (nl Shss e e
S Sbes il (6)ls sne yobo ar (BLSI 095 (09331 (9
wobe gl 5l Gl il 3 paioms ol 00l Lt


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

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

Ol 5 calebia

Sl il e o8l oleand 355 5 oale B0
adllas 5,50 LS o Sloe yiol38l a0 5 S olic

el alo
ole el Olay 5l oolaiwl pol> olejl o ol p0a
3¢5 8 pae «,d 0 ,Slae s a5 ol b sl anuslys
S50 Osle 4000 alS w0 B0 Gl ]y oleend
Sy oo o9 Al 5l (a3 o e D,k
53 g sl e (loand 555 asil il el
plo ool ral?u‘ (B C"L“’ )‘ - TN Ll 00l
o090 ):>r.~...:| &-JL».M.’ )\ solawl b aS sus Obe mRie
£S5 1OV ailig) (K 8azsT (Sgg e Ll il o ol
3979 503 S | Seml 03503 i (g @ e 2
Sy 095 wiilen (alo hygn il Ol jo gk
olS a5 Woged Cull pizmed sl 00,5 Joe (459,500
i SeinlsT 5 Siiggyen Lulpd )0 (SiazsS
Slay a3 595 58 03 @pe e S [0V g )Y
Graber and Junge,) wilesges oz plo b5, 5wl
asdllae s oy alie 4 azxg5 b w5y (2009
3,90 odal Cawsds slaadl 353 sla )55 ¢ yol>
@z Ol i 5 pole Clile a4y by mls coled 5o
clay a5 weo oo las )8 olS Al S 51 Lolie
sheslial Sl Wlgioo (a93ar (olo G2y9 5]
Gpan 550 g 5l 00,5 oleowd 355 Lol jonr ol> O]
(o] ‘SKDLQ g)"’)j)" )?LM»‘ UT L: o‘fo.b ‘;Luo.w 055
OalS Silo 4SS 1l 00,5 0 045 Bpae T8 il
el el oS 4 b s Gl 5 5 05 I
O ol 5l cale 05 e 05kaie g0 oolaiwl b g3 o
ot o Feter 3, 8es b (55)0laS SV game adg sl
VY ogo Gl coge Lsas Ol cpl sl solaiwl o p
Sl j0 gaie Sl g aSh g o yS 0 ,Shes B0y
Do 5 Oezred Oe Wl ()l,0liS 6l o
Y1 oo s il ol L ol yad 358 e
Wbiee Pl o Sles woe FF sg0s S (1.5,
ssbar Gras Slaxly j2 sl 4 0y Gliee coad Sinay
sloain ol5,leS a4 copl ply b oo al38l sloass |3

adols lid Laali8laigy s 090 (b Pl Gluy bonds
pol> Gadod (o o)l Calhe Baass pl b b oaS
GRIBl S 2 o j o 1) jlade 4 (e (659 Ol
Sl 5l oolawl oyl i jo a5 o) oo Hlasay Lol asdl
03ged il 5 |, S (6598 (Sl (2le (hy90 5]
g9 4 a2y b gl osi] 4 cund g Sjgo 0 g
(Y+10) o, 5en g Motesharezadeh .o s aladl Jsame
s S g Sudgy 5l osliiul b aST wWagas (5,155 5
GRIB ale ()95 Clay CudeS Gl o0 35 1
olo
a9 el 5l Jol Clay ol adlllas gl Gulul
Al o g S polie cdale Ly el anuilys oo
a3l 055 g ole T 5l esliiul Jolas Iy &3 olS Slsn
Gagn Pl Sl ol s Slas il g azgi b aas
3ol 585 Sl el 93 ol o gl pae ool
@l ol jolie (nl iz ale Ghygn Pl O
b obel Sl 45 aas oo lis S 51 poble ol Gis
255 b olyan ol O Jlad 5 oale iy ool Sl
2950 a5 Sl £9.050 (pl e ol cplauilas S
oy ol iSilr 1) @l Ghsn ol Sl Oy
3l 9,5 polie fii @iz 090 (lierd 095 Lol e
355 L sole hy9 il o jled 10 ol aliwgay S
lands 355 Bras Gleaily og SYL camslis 5
55 65500 anllhe 53 sl ale g s b ole
3 paie i Gl Gog Gy &5 Calosd ol
boanslio jo ole (hhen ool Clay jles 0 S
L) olay 25Nl Ol Wlgs oo (ploosd 355 B pan
(Graber and Junge, 2009) 5,5l 0 ol o5
593 5,55 50 @934 (Y+)A) o, Kea 4 Coldebella
e e 6 3] Clay a8 Ll T 5l eilon S s Ll
bl el it T olge 5 sdie dlge (sol>
axelye g ab sl ol S o Sles g S (grlol>
35 aalgs oy 51y Ol 958 i lo o jslate 5o b
5 0JobOr sl oo ool 1) oLS 55 5,00 JT 065 4
2 5 (Yo F) o, Ken 3 Meso 4 (Y+10) Tobih
Sl 5l pleje colanwl a5 auzils Hleblog> sl 3,155

Y


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

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

of its main components. Sustainability,
10(3):1-16. DOI:10.3390/5u10010003

Gheibi, M. N., Asadi F. and Tehrani M.M.,,
2013. Guide to integrated management of soil
fertility and corn nutrition. Soil and Water
Research Institute - Karaj, Iran. 37 P.
DOI:978-600-95168-0-3 [in Persian]

Graber, A. and Junge, R., 2009. Aguaponic
Systems: Nutrient recycling from fish
wastewater by vegetable production.
Desalination, 246(1-3):147-156.
DOI:10.1016/j.desal.2008.03.048

Kaab Omeir, M. Jafari A., Roosta H. and
Shirmardi M., 2020. Effect of nutrition of
fish farm effluent on basil and purslane
production. Horticultural Plants Nutrition,
2(2):32-44
DOI:10.22070/hpn.2020.4898.1053 [in
Persian]

Malakuti, M.J. and Gheibi, M.N., 2000.
Determining the critical limit of effective
nutrients in soil, plant and fruit (second
edition).  Publication of  agricultural
education, Iran. 92 P. [in Persian]

Meso, B.M., Wood, C.W., Karanja, N.K,,
Veverica, K.L., Wooner, P.L. and Kinyali,
S.M., 2004. Effect of fish pond effluents
irrigation on French beans in Central Kenya.
Commun. Soil Science and Plant Analysis,
35(7-8):1021-1031. DOI:10.1081/CSS-
120030578

Motesharezadeh, B., Arasteh, A.,
Pourbabaee, A.A. and Rafiee, Gh.R., 2015.
The effect of zeolite and nitrifying bacteria
on remediation of nitrogenous wastewater
substances derived from carp breeding farm.
International Journal of Environmental
Research, 9(2):553-560.

W

5 le Uhyen sl ol 0pd sl peal 5l 0sd o
Iy 095 ymiwl Ll el Oyae j0 9 S oolatw!
U onled JoeS5 b ol (chygp ple g5 b cnlite
ol 1) 0g5 SUGI 5 mlio 5| aings (5510 500 g0 Loyl s
S polic g (6 e Camdg il oY uizmen iled
Ol 950 oS 5 S 5 ol mlie )0 alwgy Ojso @

SpS 18

&bw

Abdolkhanian, N., Elmizadeh, H., Dadolahi
sohrab, A., Savari, A. and

Fayazmohammadi, M., 2020. Spatial
Analysis of Contamination in the Arvand
River Using GIS. Journal of Environmental
Science and Technology, 22:261-273.
DOI:10.22034/JEST.2021.30534.3895

Ahyaei, M.A. and Behbahanizadeh, A.A.,
1993. Soil chemical analysis methods.
Leaflet No. 893. Soil and Water Research
Institute.iran. 79 P [in Persian]

Allameh. S. K., Soofiani, N. and Nahavandi,
R., 2017. Study of dietary digestible and
metabolizable energy to protein ratio on
growth performance of rainbow trout
(Oncorhynchus mykiss). Iranian Scientific
Fisheries Journal, 26(1):15-23.
DOI:10.22092/1SFJ.2017.110327

Babaei, H., 2012. Evaluation of coldwater fish
farms effluents effects on agriculture farms.
Research Final Report, Iranian Fisheries
Sciense Research Institute, Iran. 45 P.
DOI:10.2307/R-1055040 [in Persian]

Coldebella, A., Gentelini, A.L., Piana, P.A.,
Coldebella, P.F., Boscolo, W.R. and
Feiden, A., 2018. Effluents from fish
farming ponds: A View from the perspective


https://doi.org/10.1016/j.desal.2008.03.048
http://isfj.ir/article-1-2746-fa.html

Musa, J.J., Dada, P.O.O., Adewumi, J.K,, biodiversity destruction in Central Zagros
Akpoebidimiyen, O.E., Musa, E.T. region. Isfahan, Iran, pp. 99-104. [in Persian]
Otache, M.Y. and Yusuf, S., 2020. Fish Tahoori, P. and Parvin, M.R., 2016.

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

pond effluent effect on physicochemical
properties of soils in Southern Guinea
Savanna, Nigeria. Open Access Library
Journal, 7:1-16. DOI:10.4236/0alib.1105990

Ojobor, S.A. and Tobih, F.O., 2015. Effects of

fish pond effluent and inorganic fertilizer on
Amaranthus yield and soil chemical
properties in Asaba, Delta State, Nigeria.
Journal of Agricultural and Environmental
Sciences, 4(1):237-244.
DOI:10.15640/jaes.v4nla29

Sharifi-Moghadam, M. and Bozorgnia, F.,

2010. Systemic participatory management of
sustainable agricultural development to
protect and support the biodiversity of
Zagros. Proceedings of the first national
conference on threats and factors of

Conservation and sustainable use of soil and
Its Stand in International Environmental
Law. Journal of Environmental Science and
Technology, 18(2):145-161.
DOI:10.2307/9108 [in Persian]

Walinga, 1., Vanderlee, J., Houba, V.J.

Vanvark, W. and Novozamsky, I., 2013.
Plant analysis manual. Springer Science and
Business Media, New York , USA. 257 P.
DOI:10.1007/978-94-011-0203-2

Yousefi, B., 2001. Investigating the effect of the

output water of dual-purpose pools on soil
fertility and agricultural products (wheat,
alfalfa, and potato) in Qorve region of
Kurdistan. Pajouhesh-VA-Sazandegi,
14(3):46-53. [in Persian]

\YY


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

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

Iranian Scientific Fisheries Journal Vol.32, No.5

The impact of rainbow trout (Oncorhynchus mykiss) ponds effluent on yield and
concentration of nutrition elements on silage corn

Khayambashi B.1"; Allameh S.K.?; Shahabi A.A.*
*bkhayam@yahoo.com

1- Soil and Water Research Department, Isfahan Agricultural and Natural Resources Research
and Education Center, Agricultutre Research, Education and Extention Organization (AREEO),
Isfahan, Iran
2- Animal Science Research Department, Isfahan Agriculture and Natural Resources Research
and Education Center; Agricultutre Research, Education and Extention Organization (AREEO),
Isfahan, Iran

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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