[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

o

0»55[.7 A.uf ol
"ol wbd plo ‘5&&&5}5" Ay

AA 5l «Jgl o)lods ipitid 0590
http://jair.gonbad.ac.ir

OluS 5 g oy O Sos g (Eisenia fetida) S& p 5 Glideo T glaw b i Of 31

SloS Sy YT I35 oo o )1s5 Slam T Cadltd g (bt (Ao g
Oncorhynchus mykiss (Walbaum, 1792)

T Ko 8 deo (| 4l yhre Allcars (g oo | Guuws 00l Ao
Ol e osslSOS « mgalSanS olStils sk wolie § (55,9LaS 2aSLails (ML | purli IS i gl j2ils'

QVIVITY by o) ¢ AV 2 Lol g

ouS

5oy 0 Shot y il oo lgacds (B fetida) S oy 31 ool gmyyr b b SholosT co!
L oledlo s oo lyb (0. mykiss) kS iy 6T 5 otle o ylS (sUon 35T ol § 4BY ol 3
Plo g Wik bl 1T Y S 58 g slei B y0 Bolai blS )b B 55 )5 BA g (aSilse
L) (o2t 0 ysr (T3 9 T2 T1 cadloi) amoy VO 3 B Y « yioos ik zabaus b 3l oSy YT 38
3IUT g oy o Shos iulojl Lol jo o adss axid A Sawds ouiy p,S 5l (Cugby 70+ wluss!
GBS lno duy Ui s plowil oy (o155 (sl 35T 56T 9 4335 0 ) Sos (s (o1 Looniigny LS 3
ool o chro BMB! 51 L 0319wy €55 9 Ailygy Sy w0y 39 I8l (2ld 039 5 ookel o &y
ol ooty anld Hlod 50 o3 cp e 9 T2 Hlad 10 (s (339 Hlo o9 yidiens 09 (M lo3T (sl ylos (s
O iy il (5Ll 510 S Coglh ity Lo3T (5L Lo g WL Jland oy 4dY (252 9 w9 )l
o 8 ylade 58 610 Sro (g Lol Wglds s oudlin T1 9 T2 Hlod )0 o i Al (252 9 (g Hlado
O o2 it 3 T2 Jlowd 30 (3T o oS 45 (g yabods .l 0929 (o lojT ik (Sl jlod (s (210E Joid
5 90 St (e 3 3 555 9l 45 15 (5 (55 Lot 5T 3T ot oty sl 55

29 oy 4 LTl eael Cawday polie o oS g oy i 3,19 (5 bol HIo Sre wglis Liulojl (sa Lo

m_harsij80@yahoo.com : Jsiues soiusss”

VY


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

A Hle gl oylosds piad 090 /(60 )5 bl plo sy Judrgh 4yl

o oo Wilgl o Ml o s o W o) p S w00 Bl eolawl as olo LS s og vl 9 T2 Lo

g Y GLaS 5 9wy Sgutg 9 (0195 Glaw 3T b Jlad g (10E (5590 e a3

O (2o LS 5 o 2yleF (o 3T (s di ()90 e « T 0,5 O mykiss : guls sloojly

doddo

a5 S Sl ous Esly o ol S ol 138 (puali @y 5L5 g (e 05 Comaz il
o2l 8 Ll lm e colo jladgl Bun 00,5 Bolase mlis 3l iS5l ()15 o y0 ol & poye
5 dte a5 b, 5agS5 (5551 wle lagls 08, g (g5 olge 51 Jolate oglia 0.
Wb DleS 5 a8l g osg )93 p oY (SThet (B3 5l Cemlion SIS 9590 13 Al e Cuedls
Clw ;0 a5 e oole (pdgl isd oo plo canlio o Slas l mile LS 5 cpl 1y il olde
Sl 5L 3550 0y (690 Sl sal (el (6l 45 Sl gy 95 g0 i8S S0 o 1aé
Ay gl 5 18 (el & s LS olpem 4 i 5588 53 (St wlie Cusgazs (NRC, 2011)
e o0lai il oS Clsasl alo jog gl ool (03Kl B aiules b oy 1) (uddoes goladl
oleple mlie o jLid (ial3 81,00 (g5 3l 5 Sllse ol s Glipl i )0 ol yogy 51 ol
ez S lss olosln el sib o o Jpame (] Cad 558 3, Sl o 2
@ ole j0g (FAO, 2012) cewl ails jalS o5 ek £I0 ldle (pl do YoV LY. 2T Lo
Ol R 50 s pg 59 Ly g 0392 2obae ploale (S 53 (utig e (myeds loie
sloo,m 0 S, S sleslaiwlaie) o ol Olllas .(McCoy, 1990) 045 oo Jols |,
et il (555 9)Y Sy a0di5 0 (S S Sl ol a8 5 O js0 (SThss ol i
s Ls,sS lawgy (Macrobrachium rosenbergi) v i 0l 350 (59500 ¢ (Penaeus vannamei)
ooliiwl W slosSn 10 (63 050 &y 3 5 A,y iali8l Cga (Correia et al., 2010) o, Sen
g azgs Bl dagSn wdy 25 RIBl 55 g )5 5l a4 9)Y S YL letdl el on

T g ad,y Sy Jdods g SO 5l aS el SledisS I S Eisenia foetida 435S S 6,5
g 53 69k 9 mlS (Aan rm 33 Y s o515 3 S 5l g 095 Eob 9 YU Joe 0y
OhlSen 5 (55 axlllae bl y (Edwards et al., 2010) o,ls CuvganS 0,9 S3dsi Sz (5l
il giol Jg 5 6l)1o g 0090 (puigy duoy0 £ B OY (gol> 4565 ol (Tacon ef al., 1983)
Sl (SL5 5 ol o 0aliS o905 sl sial gl Blie 4 (5l S ) pgases colie
Shamsaei Mehrjan and ) cwl 5uSB7Y-Y 5 o> 7V-V e (Oljame S TA-Y e gy 1PY
sloslaiul as ols oLas (Soleimani et al., 2015) ), Sen 5 Sloko [i2g% zls .(Amini, 2011

ARTA


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

il 5 g sy 0 Shos y (Eisenia fetida) SG o S Gliceo gl b 4835 Wl 51

Sy (lol o) sla 2l d5pp Sl (ol wop3 Ve 910 pshaw 3 (S a5 yos
po olo (55, (Ahmadifard ef al, 2016) o )LSen g ;3 soox! all )i aalllas )5 095 o
oolaiwl g )l slde LS o (E. foetida) S\>p,S 0o ,o YO 50 YO oo by Lo 3l (6 pmiads
NRATON]

Sy 595 O Giysr & Sesl (plo o0 b anglio BB 5 (35,1 b (g arie o SB S
0l e 5 099 B e Coas L SLalS (S5 5,5 el ogdle il oo pdy el 5yl o5 lié
&y )L_....u él) ’a)j A_wl.s 6))3Lm5 g_)l.uLa 9 GA‘J J55 (si..wL..:‘ J..AM 6‘,: Lsﬁ-»a-'l-ﬁ-a J.‘> o‘)
ool (555 Ol 5 OLSLo 4385 sl N8 eBisn S0 Gl & o] ) Ol 5 bl iS
Cd,5 58 Ay oy50 Ll el sludss glajl @b, jslate 4y ok Y-Iel 9525 5 (5,00 aie]
oS bl iz g man ddsas olipl elgil 9,Y 5 ©olish Olhss G2aar 0o 1y O Sl eolicisl a5
5 SL5 oS o9l adgi g wley Capoe o ] B @ azgil (S 05 (B9 St il o0
Edwards, 2004; Sogbesan ) el 05,5 o, glaba>Me JB8 jeboas Sllga> slaé ;o o 5 eolamul
Ly oo ysbas baaslony 5 T olge 5l ooliul b lgi e |, S slap,S (and Ugwumba, 2008
A5 00t CnsgraS dny o aileey ol bap,S Colad alaulgay gas algi ;iSasS oliie 4o
35,08 053 Lo, S o il Jgame Sy lyiedr 09500 Cgmime (LS 0l sl (grolie Lame
555 )18 eoliiul 550 Sllge adns sl 5 oad (AL emgn 5l (05, L e

ol el 5l Bua (il Slhss 5o ol el Vb anje g etign plES S9ieS 4 azgily
el 035y (e 5L 090 (g n (S gl 4 (S S SRl aslhas

g, g olge
(55l) ()l L e )d CewgraS O dgi o5 5l (gl 2 5l e (B fetida) ossy (S p S
e Gilwlas sl ool a8l Jlaml ugglsass olRasls (bl cwaige oliolojl 4 (] !
1Y S5 Jolone b oS Sogll a2 Jlaio 5 g (sl s ol o] (555 cga
55 S Slalib ey L5 ol L el Jae 5 (6,138 0 g0 g 1 o0l pla>
ealoml Jabds ugalsanss oliils ()bl cwaige oRiolejl jo aan A Soway (iulejl ol asuls
saes ¥ 0 Ol slos 5 (dlao (39 bl Has (359 1Y g0 lmeds ailyg, (p0ldé B opl yo
Ao Ol Larga oasile S (slie g gedue adss ez ol pldl (as Vg b VY o 1 Slels)
V0L plaS e g Lo F L Bola MalS 7,k LJB o andllas ol .cd pdy &g ailyg, 1Y+ e

ARAS


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

A Hle gl oylosds piad 090 /(60 )5 bl plo sy Judrgh 4yl

S IYO) T jlass d(p S B ras (g 5 0 5lesS sIA8) wals lers 4S5 jsbay ol plnil 1S5
gt (05LcS LYD 4,8 LVO) T3 5 (o,5LcS 10+ +p,S 18+) T2 (o zilecS YD
a4 oolya dya Kiw g oolen olSiws 3l oalitnl b Sawe ples ;o 5 el ol O 51 5l O
(o5 5l a0 VA) Lo ol 0T 25 sl el ly ialesT ol by 18,5 so 90 ]
5 s ploml Gl il g pSoslasl allys ) &jsoa (VID) lin s G 5o )5 koo #) 5eeS]
L co 5l o g 058 JB lale 5155 olfius b o alad _20lié o L8 celos Y 51 5,15 paigod
s Job s Soslasil sl e hen ) S8 L (5 g 4355 5l ol plondl (g SSee S5 00
o sgkiedn 0,9 0Ll jo it sl 5y i lp p )8 0/ ) S8 b iz 5515
o) 0l S (s bl G ile (pla Sl L (e ) 138 GueT)lS 5 0l o Slee
Er I o 2D @dss (5 00 0 i (2108 oS capS g 0Rag AL, 0% 09 oRIF)
25 sbadsep el p (Bras (138 Jlade 5039, (59 S Us 27 2B €5 (oeSan 28
10 Ao
559 P W) g (ple adgl 55 0,5 Wi) BWI=wty wt; (Tacon et al.,, 1983) ::y0u (39 ]33!
(b 2l
sl y35=wt; PBWI (%) = {(W-wtyy Wiy, <100 :(Bekean, 2006) : ey ¢339 i) 38! dmo 3
@2l 2l 39 =Wh 5 (@) ple
SGR (Yo/day) = {(Ln wt, Lnwt,y/t,-t;; x100(Hevroy et al., 2005) :(395 3o uoyd) 019 &y & 5
2-t1=gzlesT 0)90 Jsbo + L Wh=ole (2led 035 (srenb o, e LWli= ool &l ()55 sl 022,18
Jsb « GR (g/day) = {wty-wt; / (t,-t;)} (De silva and Anderson, 1995) :(39, yo p,5) &iljg, o,y
ta-ti=iolo;l 0,90
(cm) ol Jsb=L ¢ () 2l ;5 =W CF= {W/L3} X100 :(Bagenal, 1978) :cuxsg ;o518
5o oasle BL ol olass Ny 0,90 glail )0 59250 plo olasy) :(Bagenal, 1978): Suilojl voyo
Voo X(Np o0 gl
FCR= () % 039 L3811 (8) oads 00,95 (slié luin : (Hevroy et al., 2005) : glde o cu po
o 3 3ol sy ( Sis,S Sl YE 51 oy a8 S 5 oass pplaioss 050 (sl o
g st g Lasl g ool 4S5 egm Joo 5 (B0 5l m Olitle 05 do (plo asla3 ¥ 1S5
A e 5 (S)SS 0,5 il az 0=V Gleo b j5,8 0 ad¥ o )8 7B 418 sl
Ot Sl Sl cgr GhlS ll (b e 5 55,5lsS Sliniod 5 e olStyles]
loidgn LS 5 i 5 IUT Caz 00,8 e 2uS1o g Cush; c g2 (nBgn sz

VY~


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

il 5 g sy 0 Shos y (Eisenia fetida) SG o S Gliceo gl b 4835 Wl 51

S sz Cagby Jols Hlai o je0 LS 5 ol eolaul (AOAC, 2000) o ,lasbwl g, 5l ladiges
L 0l 50 00 o5 digad jl )5 Ve (0,5 Sts b jl Cashy sy g 1S JS ulig
(AOAC, 2000) o ymxd Sl 39 4 e, U el YT o @ ol )5 il 450 V20 (glos
Dgds S L sols 1,8 jeilSws jo 1) ol aiBo Y Gae as gl 5l gz g 0,5 7, 5l o
Ll aged Cush) Glie Nl K3 (555 b adsl aiged ()59 WS 035 159 ) oaile (S aiges
JladxS g,y dn gy Shewiw ((James, 1995) ai s dS g Jhg, 4 S 02 ol
0,55 Algds dbgal SwS> jlaie .ol plosl Kjeldtherm oliws l oolaiwl b 5 (James, 1995)
(AOAC, 2000) o yons S5 2SI

5wl cled Jlade 5 alBislesl slacaS 5l eslitul b ctwd (g, 4 el o055 cled Jlade
oKws )‘ oola_ul l.v 9 ugﬁ)i w)l; us).m Gbliw.vl.n)i 6&%5 )‘ oolazwl l.> ‘5)...04).”5 4‘50_‘))—‘ U’“’B) 4
09_.1....»)9 U"’ﬁ) u.ul_..u‘).' ))L_A—l ‘oda')’l_w MS)_.» J.o.x”)}._wo d_..lo R ral_7u| Imﬁ.ﬁjj&»_w‘
3o 0l (g Sl (Lijima et al., 1998) )| Ken g lowzxd g, (wlwl  3Led o (Worthington, 1993)
() Jgoz) i oo hd b 4 45 0 oolicul iy (S5 0,57 (Byas s ¥ 51 Galosl

(E. fetida) ‘;b P Gl obaw b 4 iy iyl e S o ooliswl o) ‘;l: e cobw - Jous
LS Sy YT U5 (plvazy ()98 (s 3T cadlnd 9 (o (2 leoaiign Sl 5 9 Wby 0 Shos
(0. mykiss)

o) (S o5 Span laie halejl (sloylers
MWL /ARE aall
0ylusS AV +p,5 /YD Voles
0ylusS /0 +p,S /0e Voles
0ylusS /YD +p,5 /YO ¥ oles

ol a8 S 8 0,50 SPSS-16 (g Ll l58ls 5 5l ool b sl sy (slassls
KoImOogorov-) <bgs yal g S50l (5031 5l Lvosls (09 Sl aaisi (omyy Sl skt
oy oge3T 5l mosls Jolo 5 43320 (ol « Syl 51 ollitlesl sloosls (sl 5 (Smirnov
JMaalosiz yg05l 5l oSl cr lo e WS yni 515 (One way ANOVA) 45 LS,
A oolaiwl a0 liedsl mhaw ;o (LSD) (6 (ol

DA


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

A Hle gl oylosds piad 090 /(60 )5 bl plo sy Judrgh 4yl

6l lows e adgl Jobo g adgl 59 .l oa ools Lis ¥ Jgaz jo by o Slee golis
dlio 09 o Bl VVIYA 50, 5 OVIVY o5 sas Ll polie 5 il glel oglas iolej]
35 s=talojl sl Lot (rr )bl Jlosime B 51 Lt aled 03 3l okel Cusoy (gla e Sikis
5 (e, S Vo AUVFE/FA) 0,5 /0 Byae LY [l jo o) Jlade o i aS 5, 5bay (P<+/+0)
Casddy (433 5l el Cwods (p,5 A YEVYY) 0,5 B rae (ygas dali jled jo )] 0 eS8
L anlio ;0 0,5 i lisie moha s 0iiSid yan sl jlos (o ilg; ady o) ¢339 il 33l coskal
20 Gl e WS —iolej] slo s s (P<+/+0) cils (5 ko] o e gliss vl jles
50 o A edel Cwdds polie fpteS g o i (P<e/00) Cblo D939 059 Ay F iy lode
o= Pl a0 09 () 50 oy Ve ek [oY) ald § (Gg) 50 we )0 VYR )Y lojlegs
9 ) less 5o e i 4S5 sbas il )bl Iy pme gl il cilises slajles
Dgrduo,d Voo Giolesloyg0 Jsb j0 (Sailejl ((P>+/+0) ay cud a0 F jled jo Jladie o a8

Tobuw b onds 4385 (0. mykiss) (S S5y YTJ3 ploazy 2I3é 2T, 5 iy o) Shas Y Jou
Bolas wan A 5l (S 5 el

¥ oles Voles Voles aall

OV/E¥E£ /Y OVIYAE-/YY OV/ASE-/¥Y OF/OYE-/AY (®) adsl 139
VoEYAEVED vy eE.pel Voo /00EVYDT A/ v/ © 2 s
EEINEE VAP RIS FY/VEEY/YRC YY/EAEY/ 10" (@) ool sy 33
st P ONE P NAACV AN Jevee/? () o539 Ll
VYIOYE-VE VYT /5Y NARE Y Y/ v /Y ©cm) aJyl Jsb
\AAEIAYS YY/EYEN /Y YY/OAE-IAY Y VAAE« /A cm) ol Jsb
=N R ESTAT o IV AN Y A™ FINOE-/5F° (€M) osel Cowsas Jobo
e VEYE? VYY) ¥ Voot /ord (1) o35 o5, &5
VAV ¥P URAENR & VIEEE ) 0° Vvt /o ljg, A, Sy
IVAE- [\ - INYE [V SINVE[Y INOE- [+ Sl e
Voo Voo Voo Voo (/~)«5?*‘5L"}l%

P10 0) el bajle e lo s Dglas saimalis sy s 0 lie e Y By >

\YY


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

il 5 g sy 0 Shos y (Eisenia fetida) SG o S Gliceo gl b 4835 Wl 51

saal sty zulis a4 a il .l ool W11 Y Joa 0 4l LS 5 Ul 4 by e s
)‘..\.M uaf.ASBUJ).MM oo lie g.)ﬁLﬂJV)LQ.uj..\.Qqu.u:\SGH})Q w‘é LS)“)G“"" usl.a_v
i 05 (amoy YENTE Y)Y L 5 (0uoyd YONYE (V) ) glojloss ;5 i it oty
o oaline S 5 Slis sole Jlade , bl cioley] calizes slo e oy o cixe (5Ll
P 0) Sy CS A Y e )0 o0l Cawdds Hlade o S (P<+/+ D)

pyS Gilieo obw b oy dis (0. mykiss) oS (x5, YT ploam aiy GlaS 5 36T -F Jous
(b £ jLiro Bl i) olas aan A Gl g S

Yk Voles Vol sals LS s
O/ ¥\ Y° SENYEYA? SYIO0E- /YT s0/-0%-/\° e
AAETTS YENYE NV AT YFOAL Y e
YONVE-FAS AT NS T YARYE./YY? i3 oslo
AYYE NS ANAZ-YaP AAfE. Y AYOE V0! S

AP<+1+0) Cel v jlons ym o gixe Dglas oniaslid sy 1o 58 il e 5Y Gy >

5 cilisha gl Ly oty b5 05 e, Y138 e sy sl 2516 (g Lol 5,001
gl omlejl e sl Jlos s IS B oy e i o 00,5T ¥ Jpar 5 S5
Y oles 50 ol cppiian s OB /o) Y [l 0 ol o 5eS aS 5 5bas cudls (5,08 e (5Ll
D0iiS Gy e 6Lt Lo g 8L Lo ot e 2L 5 P/ 0) il Gty (VADE /- Y)
@S &5 sl 3o 05 B pae (Ll L Grizmen (P2 /0) cils g bl gl S5 68
¥ g anls cloloas 3o i ity FIVYE 8 G AASE /o F oy )] pyolio a5 il al3dl 50 oz
Sl o tme Sgld (1 jles fara) (olej] slajless 500 5 sl Jlad o 05 (039 0
Oy i 45 (5 9bbdy 00l odalive bl o (Bpae lie Gl il g lo Sae OS] (P<-/+ )
B9 [N e Gaiod cpl o sdolesl slaasly eled Swilejl o, ol Y las yo ol Jlase

y\wy


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

A Hle gl oylosds piad 090 /(60 )5 bl plo sy Judrgh 4yl

S 55 Cilido ok b onisar 35 (0. mykiss) oleS o555y $YTJ 3 (oplodzm 4335 r90 2 —F Jgor
2olas aan Al

Y e Y s Ve el
P b .. . .
Viaot./ v Videte/N© UAE Vg0 2l b ey
AR ETIES S VLN L T YIVaE- /A€ \IASE- [ 5 w2 E
NZENAL VAP Slp0E- N NINENAL ey b E
VIANE . P E? VIVAEYY? VYA YE AEAA A oS 039
VAR T VYYE. 1 e? VIYYEYE SIAYEPYE 395 39
NFOE/L VAP OO - NAETIEES b yan (sl
Voo Voo Voo Voo (./~)«.5*”'L")‘l’.

AP<-1+0) Cl v jlons s o gime Dglas onimslid sy 1o 48 il e 5Y Gy >

6)1-"] Sl gme BT aS ol s bl cwl sl &I D Jgam jo J5)lsS le.mp.l)'ﬂ },Jlﬂ

Q] Sade cp yieS g iden (P<o[0 D) 0,10 g2 LS.;‘;.;.LA)’] slo,led b anglin jo valls Lo
sl les o 5lgy lade ol Cewads (YEV/EVENS/ - V) sals s (YYY/IEYED-NEA) Y o les o
slo,les o L Jlade pmen (P<o/+0) cbls il b sae M _iole;l calise
Y )Lo.u ).) )LHJ 9 )LLBJ" )l o..\.;o] Cewddy )JOLM o 7’“‘"‘""" w‘d ;..:.o LS)LO—‘ g_)}l.m G.MJLA)T ;QL.JLA S5
odaliv sall L o Lar‘,.l)'ﬂ ool ke eS 0 YEITYYEY/ -0 o VANTEF/D- L plp o s

p5 iliko £l b oty s (0. mpKisS) oS (5 y YT U35 plasdzss 039, s 5T 56T -0 Jgur
(oSl ylaza Sl y20l) it A 5l g S5

vl Voles Voles aall
FOEPVEY N VYYSVER-N S FYFYEYOAYS YEVEVEL S\ el
IAREATIN NAURZEATI AT Y/ v/ s
YVIES£N Y YETEY 0" YHO5EN D" VW[ EN e L

.(p<0.05) Sl b jland )los;m Sglay s ylis sy o )0 alie il Y By >

G S A 9 Sy
43S 8 oy 0550 AliSe Gliie bang (eEgn Sl (o Olpied (SB slap ST 05
=9 e cdld sl Jol> sos gy ae lsisdas Slogzge ol (Ortega et al., 1996) el
g ol 55 s (S5 sl S 5l ot o i sl Bl iy oon Loy oo

A k3


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

il 5 g sy 0 Shos y (Eisenia fetida) SG o S Gliceo gl b 4835 Wl 51

slaceS 5 - 5l ol - egdle ol plaale 5 SUlgea elgil 0335 coz CodsSh 2l o)y
W)y SUls (s )o (old Sl A5 (n9 50 5 YT e e (e (Soplgial
ogin Logeling g (Sune Sy (slotome ooy w2 ool S5 5100l 18 4z 95350
Edwards et al.,) ol jledas Sllgs> 6lde 4y o505 adlal iz conlin oS 55 ailgh oo ¢yumls
Sy Shed slpl ol slee > 0 SB o5 5l eolaiwl aiw) jo il Slallas (2010
S 9 (Penaeus vannamei) oy dudw i (55550 9,¥ Consy 4385 10 S5 51l a8 5
g (Correia et al., 2010) LS 3 L,55 (Macrobrachium rosenbergi) 'y yuis o1 S 5
s 5, Sy YLy Bl ol o o3liil Wga 5lsin 13 (S350 e 50 5 ) el
a5e5 leolaiwl asey o aS Slllas 0 axgr bB dagSeo o) &5 38l 55 9 6,5 5l adss
& 92 (Dedeke et al., 2013) ol ,LSen 5 450 Loy el 81 ol a5 slie o E. foetida
Jlie )0 05h g0 0l 0,Slee Sge el by Zolaw o ol 5l ool as” el 1 5 S as s
NESRIPTPEPEEE JERIE U G EPSRNE FRNE SVE SR U S TN
ol ypan 1) 0y 0, Shoe (e Sl ssbs S )5 yo b ole p3g 51TV (00l
aS Cel Gludns gla, eSS oy yiage 1 S 2de Lo o po (Tuan ef al., 2015) cowl azils
Shoolawl i ol jo o)l talesl 0,00 Jab 5o oyh9 il plp 0 138 G pae jlade 5l oylas
Ll sals s & o 36 i > 8IS 4 e 43 00 5 YD (lpenty SU 08
A old 4355 (5590 e S saw il Wlgi oo (IVD) S5 6,5 a5l Giow oolaul a5 cils azg Wb
Db ol ol B yae zakaw jo e Sl s S p S 0 Seagle b 3539 sl S b
Yo oo Glimweas (Tenebrio molitor) p g Js Jomiliy o) 0 4 (Ng et al, 2001) o)) Sen 9 S
@l bl (ple S Gl opz 10 atisn (Nl aie o plyieas dops Ve g A £
ol LA e, S sloslaiul as ols lis oasl cowsas glis .asczls oy (Clarias gariepinus)
1Y+ e i 0 3l ot 5 0 Skat e (il i lodis 5,50 00 1S el
Slosliiwl oo )0 b as cuily bl (lgr oo ool oy gl ululy sl cpl jo ol cnali
@t o o alS 5 405 5)90 0 RIBT Sl o luS slis sl a0y (S-S
83,8 oo
aS 6 yban cily glal o iae gl iolej] calisee slajless jo utign oS Fp
Y les o VI8 cale el Cansds sals 5 ¥ slo,las ;o cud g o] jlode o 2eS g o i
ail aily o Sl Bras cudlys S S als g Corw Jdods (05 6,5 o0 YO)
;99— (Velasquez et al., 1991) )|l ¢ 355 wV¥y .0l 1ae bows o5 jials cely ol (plas

VYo


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

A Hle gl oylosds piad 090 /(60 )5 bl plo sy Judrgh 4yl

oS5y Y158 (ol oz po (ol o5 Sl wops Vet 500 VO gsh o1, S8
ol 0395 j5l a5 5 e lale Cedl (gl oy 51 plaS s ol Lis s . wisged LS
s (S 5 ) 8L 0,0 & e (55¥ly 05, Sl oy B0 5 VO g 3 iajole
o= 3l e Rl gobhw oml Gl eBan Olesdly Sl 5 SThB fias e pe (rire
L S oobe plgicay ol a0ds5 0 S o5 5l colainl ogas ;0 ol Slalas og sl
<ol (Velasquez et al., 1991; Cardenete et al., 1993) el ouis ploil Cgllae olie 35
ot s By ol iy LB s bl SIS 5o (S 05 o 05 SN L 0
o=l e (Velasquez et al., 1991; Oscar Pereira and Gomes, 1995) 3,0 A, (59, e )...,Ls
5 Ola diwly aed 50 0,0 Cude o, 0 See 5 Caily 100 B (S 6,5 B pas alllas
Blo oy, 0 il 1S aie Glgiedy S 6,5 adlllas yo (Tuan et al., 2015) ) San
S S 00 b ol jo 517V 63K a5 wols lias (Cyprinus carpio L.) Jeero ;9.5
S S Nle ) a8 SO 50 Slided wnilb 1) a0 Slee i 6,0 Ge sb
as el Lo Hilton, 1983) el Jlin jebay a il o o YL sldss 5,05 b
st I e 5 eSS, VISP ool 1 53 ale s b 15 0,5 00 23Sl
Oscar Pereira and) 5wl g 055 yiomen S e ol el 09,5 Lo, a5l ls e LS
YO ho molan b GleS 55, GYIU3E a2 )0 dezmin (S slap S (3% L (Gomes, 1995
aid oanlio Lajlens crm 2les (59 0 5l ()l g WS n a5 aiils Lo w0 VO 5 O
Oy ol asdlao b slay jo as

o 9y sl )51 o pne a8l Sl Condlys zolaw dod 3 0,5 Brae Gaiod cnl o
Slas 30 Ol rieS g 0,5 700 Bras LY jlos 13 aled (59 JMie (i 09d sals e @
oi,|35 (Tacon et al., 1983) )|, Sen 5 (55U Liwly pron )0 ael Cawdds 0,57 B pan g sl
e o 53 bl oy o3 Voo g 00 o 3 sSale B SIS 05 5y, o is S
O3 |y Gt (039 Ol Bl ool anilys wliglejl (S5 p0 (g g atdls |y a8 (055, Y158
Alad ool asl ansly Gl .5, Y158 ole o ,Sles  osllasl &l il as )]

S Cenl ¥ andlg anl IS J1asY ClaS 5 p Wl e 2l o2 0 SBp)S 605
asdllas (il )3 0,8 Sy (g Sladod Wl GBrae 38 5 cewlis e (281 Cews gl
slojlos 5wl Jlogd o aY o)z 5 Geis e a5 0l LA oy (aleerden SlaS 5 5T
Vg ¥ e 0 oS i aAlY oy g el e o i bl )bl ls e Gglas iulej]
Tenebrio ) o, S (& 535,50 a5 25,5 5,155 «(Gasco et al., 2016) o, San § 45ulS .owl Cawsas

"


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

il 5 g sy 0 Shos y (Eisenia fetida) SG o S Gliceo gl b 4835 Wl 51

(Dicentrarchus labrax L.) ol ;0 0l odlo oldfms, )0 0o ,0 00 o YO oo o lywa (molitor
s 3 03 LBl o el gy LS5 o ina el Rl iy 3 Shac alS
E. fetida S\> 0,5 g4 4w old& o3, (Tacon et al., 1983) o ,Ken 5 (1950 058 o0 JS <y
P sl @ GlS K5, Y158 ale o> yo |y Lumbricus terrestris g Allolobohora longa
S S pn b ch a5 aloale a5 Wo )5 (3158 Ll aisls J8 gy 050 Sy Lo
Blo g Ll IVl po 0y liee atilon T ad) (e gy 00,8 8 pas b Ll
L. terrestris 4 A. longa ¢ ,S sol> 0, L aS oo ol adY o> Jlade pioren 09 Sy 2
8IS 55 e (S 08 Gy e Gl L ST ol Blge 332 (el i 30
Glls SUs clop,S a8 wisks o158 Aol (Kid sl oS00 (5 3 306 32] Ammmse (yaizes .y
St Sbo 3 cenlie SIS 552 g aiten (s GaliS 4 Cond (i S n 9 2 )
S5 6,5 05 (Velasquez ef al., 1991) )|)Kes 5 555¥y il oo Y138 Lol gleil adss
sanline Lings 03,5 ale yogy psKale 1) v 500 YO (yho goba 4o a5 1, laid Loyl 43S
(S ool a5l e oy (g0 sime Dglas ale ald ClligT pliend DLLS 5 AT Wisgas
L olyon alid CulgS b o (207 soome Sl 5l sl sine (2ol Lol 3l 052y ST g (1059
P S 4395 55 Jedody Geiizee S po (AT Wl ad ssaline 0y 50 (S )5 jog Ll
50Tl adly ctalegl lulyd 5 (el b s 2l il 99 d(ois b g 508) ()] B s 090
Ay dguty el Qi3 o Al 0 sl w003y 0,8 0 5l solail a5 ols ylis ode] Cuwsds (5Ll
cilio oy ol 5 (oys Vo b FO) Y (g mdls b (S o8 090 adY LS 5
(Rezvani et al., 2011) ol ails als (5,5,L ol 5 (owdz 208 0l 5 Sdo )..;l; Qilgs oo

sl losd 5 ol Lo (e 5kl 5 555 Dol polie a5 0ls (lad (2)ls8 slag 3T U]
5 Sl 0395 ¥ JLas 50 Ll 5l ooal sty polie o ytin ol o)kl jlo cme gles iole)]
Nguyen et ) )|,IKen g 5655 Liwly o o 0l sdalice dald jlews )0 lags 3l cpl Jlade oy S
OleS (55 GYIU58 (s ooz )0 (fisn e S Ol S e o 3l 5 al, 2010
Bl Cawd  olion gl 4y a5 Wis S ool

ol adlllae 55 ¢ oale 4,055 o Ll 3l eslital 5 waz (SThos plie plulid Cosal 4 azgil,
eSS, YT olo 0y0m p siiig g Shys> oobe Sy sty E. fetida aisS S o5 |
150 55 sl 5T 5 A0 (s ps0 2 ST 5 SIS Sl Ll il 3 200 oslic
38 Ly 5 357 003 B0 5 YD S 5 51 o3l Slime (ke oS lot 23,5 5 ooy
ol g2gay 039, Sl 3l 5 eizman 5 lpdis glayeiSh o e DI ] Bran i

Yy


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

A Hle gl oylosds piad 090 /(60 )5 bl plo sy Judrgh 4yl

&l

Ahmadifard N., Sotoudeh M., Imani A. 2016. Effect of commercial food
replacement with earthworm (Eisenia foetida) on growth, survival, the number
of larvae and their resistance to salinity stress in swordtail fish (Xiphophorus
helleri). Iranian Scientific Fisheries Journal, 25(3): 231-241. (In Persian).

AOAC. 2000. Official Methods of Analysis. Horwitz W. 18th edition 2006,
Washington, DC, USA. 1018 P.

Bagenal T. 1978. Methods of Assessment of Fish Production in Freshwater.
Blackwell. Scientific pub. Oxford, London, UK. 229 P.

Bekcan S.D. 2006. Growth and body composition of European catfish (Silurus
glanis) fed diet containing different percentages of protein. Bamidgeh, 58(2):
137-142.

Correia C.J., Murphy J.G., Irons J.G., Vasi A.E. 2010. The behavioral economics
of substance use: Research on the relationship between substance use and
alternative reinforces. Journal of Behavioral Health and Medicine, 3: 216-237.

De Silva S.S., Anderson T. 1995. Fish Nutrition in Aquaculture. Springer Science
& Business Media. Springer Netherlands. 320 P.

Dedeke G., Owa S., Olurin K., Akinfe A., Awotedu O. 2013. Partial replacement
of fish meal by earthworm meal (Libyodrilus violaceus) in diets for African
catfish, Clarias gariepinus. International Journal of Fisheries and Aquaculture,
5:229-233.

Edwards C.A. 2004. Earthworm Ecology: the Use of Earthworms in the
Breakdown of Organic Wastes to Produce Vermicomposts and Animal Feed
Protein. 2™ edition. CRC Press. USA. 448 P.

Edwards C.A., Arancon N.Q., Sherman R.L. 2010. Vermiculture Technology;
Earthworms, Organic Wastes, and Environmental Management, CRC press.
USA. 578 P.

Edwards F.N., Hartenstein R., Kplan. D.L. 1980. Growth of the earthworm Eisenia
foetida in relation to population density and food rationing. Oikos, 305: 95-98.
FAO. 2012. The State of Food and Agriculture. Food and Agriculture Organization

of the United Nations. Rome, Italy. 182 P.

Gasco L., Henry M., Piccolo G., Marono S., Gai F., Renna M., Lussiana C.,
Antonopoulou E., Mola P., Chatzifotis S. 2016. Tenebrio molitor meal in diets
for European sea bass (Dicentrarchus labrax L.) juveniles: Growth
performance, whole body composition and in vivo apparent. Animal Feed
Science and Technology, 220: 34-45.

Hevroy E.M., Espe M., Waagb R., Sandnes K., Ruud, M., Hemre G.I. 2005.
Nutrient utilization in Atlantic salmon (Salmo salar L.) fed increased levels of
fish protein hydrolysate during a period of fast growth. Aquaculture Nutrition,
11: 301-313.

YA


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

il 5 g sy 0 Shos y (Eisenia fetida) SG o S Gliceo gl b 4835 Wl 51

Hilton J. 1983. Potential of freeze-dried worm meal as a replacement for fish meal
in trout diet formulaions. Aquaculture, 32: 277-283.

James C.J. 1995. The Analytical Chemistry of Foods. Chapman and Hall Press,
New York, USA. 86 P.

Lijima N., Tanaka S., Ota Y. 1998. Purification and characterization of bile salt
activated Lipase from the hepatopancreas of red sea bream (Pagrus major).
Journal of Fish Physiology and Biochemistry, 18: 59-69.

McCoy H.D. 1990. Fishmeal-the critical ingredient in aquaculture feeds.
Aquaculture, 16: 43-50.

Ng W.K., Liew F.L., Ang L.P., Wong K.W. 2001. Potential of mealworm
(Tenebrio molitor) as an alternative protein source in practical diets for African
catfish, Clarias gariepinus. Aquaculture Research, 32: 273-280.

Nguyen C.T., Langenbacher A., Hsiech M., Chen J.N. 2010. The Pafl complex
component Leol is essential for cardiac and neural crest development in
zebrafish. Developmental Biology, 341(1): 167-175.

NRC. 2011. Nutrient Requirements of Fish and Shrimp. The National Academic
Press, Washington, DC, USA. 392 P.

Ortega C.M., Reyes O.A., Mendoza M.G. 1996. Chemical composition of
earthworm (Eisenia foetida and Lumbricus rubellus) silages. Archivos Latino
Americanos de Nutricion, 46: 325-328.

Oscar Pereira J., Gomes E.F. 1995. Growth of rainbow trout fed a diet
supplemented with earthworms, after chemical treatment. Aquaculture
International, 3: 36-42.

Rezvani A., Mojazi Amiri B., Manouchehri H., Abadian R. 2011. Measurement of
Gonaddal DevelOpment of Astronotusocellatus (Cuvier, 1829) as a Result of
Feeding Earthworm (Eisenia foetida). International Journal of Research in
Fisheries and Aquaculture, 1(1): 11-13.

Shamsaei Mehrjan M., Amini Sh. 2011. Producing possibility of earth worm
(Eisenia foetida) in warm water fish farms in order to apply in common carp
feeding. Journal of Fisheries (Islamic Azad University, Azad Shahr Branch),
5(3): 109-117. (In Persian).

Sogbesan A., Ugwumba A. 2008. Nutritional values of some non-conventional
animal protein feedstuffs used as fishmeal supplement in aquaculture practices
in Nigeria. Turkish Journal of Fisheries and Aquatic Sciences, 8: 159-164.

Soleimani M., Sajadi M., Falahatkar B. 2015. Replacement of fish powder with
earthworm powder in diets of Siberian daisies and its effect on growth
performance, food efficiency and carcass composition. Journal of Aquatic
Ecology, 5(3): 21-30. (In Persian).

Tacon A., Stafford E., Edwards C. 1983. A preliminary investigation of the
nutritive value of three terrestrial lumbricid worms for rainbow trout.
Aquaculture, 35: 187-199.

DA


https://jair.gonbad.ac.ir/article-1-590-en.html

[ Downloaded from jair.gonbad.ac.ir on 2026-02-14 ]

A Hle gl oylosds piad 090 /(60 )5 bl plo sy Judrgh 4yl

Tuan N.N., Pucher J., Becker K., Focken U. 2015. Earthworm powder as an
alternative protein source in diets for common carp (Cyprinus carpio L.).
Aquaculture Research, 47(9): 2917-2927.

Velasquez L., Ibanez 1., Herrera C., Oyarzun M. 1991. A note on the nutritional
evaluation of worm meal (Eisenia feotida) in diets for rainbow trout. Animal
Production, 53: 119-122.

Worthington C.C. 1993. Worthington Enzyme Manual. Enzymes and related
Biochemicals. Worthington Chemical. New Jersey, USA. 730 P.

VY


https://jair.gonbad.ac.ir/article-1-590-en.html
http://www.tcpdf.org

