Vo lad fentia 5 crean Jl (DOI): 10.22092/ISFJ.2019.1120169 ool oMt ale alas

PN 90 Jho Wd g3 O ySIos 39 P gud 143930 b ol (& (SI0E © > O Y
(Oncorhynchus mykiss) csbeS o 5 S¥T J 39 ool

SIS VP TP WP SAP P L IS P OO CIRCIP E PN [ SR W

*Zbsaeed@yahoo.com

Ol Ol Ol tLo¥l Sl s sl€ails (s polis suSiails «o Mk 558 -
liiad Glodlu sdS (ki o sle SIS dusnn g0 T30 Hlals W13 ol 5 K3 SlEaEaS 3 0 -Y

Ol sy «so8lES s 5 GO e

AYAA e 108 3 LB AR A ARIKEVREC PR g

(Oncorhynchus mykKiss) ols”™ 585, YT J53 esle cpalse e i) 5 5 Shas otk 13 56 b tagn opl o
(8l2) oo (ol o b bl LA S B P W A N PR W o JOUke IR DI
ObL > (fman 20 Sllas 5 Bud w85 j5) 50 Sde 4 0 C)?)L{ A3 pahe D130 f;& Yodeld
WL e rfugﬁ Y load 4 Olabe s oW s o iy o ol OLES o] oy s 23S Pl o595 ol
b olred W a8l Ky o el S5 0L L (DH/00) Sty aald g b sl OV &S sy
sl o 3 g o8 Jn ¥ L oad 5 cpilse s llan (oosled  rte i stalie pale S il 21531
Cl gl en el s Sle 50 b s dPSHT0) Sl pae 28 e L ead 0w L b o
el & sy e D3 G0 p?écﬁ YL oad x Olale 55 (hoss S8IVE) R & dwoss o iy (P>0/00)
YL ead 4iw Olbale s Swll o i o sbs Ol 55 Sl 2 (P /8) s bl o b ls e
435 Olale 3 G (P> /40)318 0L Ljled sl b 1y (sl sine O] o8 (RYIVA) 5 pptlr 3530 rf&:‘
o oaalin ik 3 0 e (2580 L ol ren (Slasl Olie 53 (2138 Ws pastle Sl Cilisie 7 slau b oa
@ Ao)) Ju als s hes 5 Ko CoaS 5SS dpp Css o ok D356 Doyl < JST sk
U (‘qul-*’ Vol Gl mbs bl s 1538 0LS 5K, GVTUH ool palpn o (¢ &4 5 warw

13 0t 5 511, LS 55, VT U3 (e e gl s e g 1 5 Ko e psebe 15

oS 055 VIR Gt &5 55 2l ocspglod ool gl S gulS S

Jgiomo 000y g3

va


mailto:*Zbsaeed@yahoo.com

Q‘JJ}LL&M@L@‘A&{&AQ‘}‘

Sl 5 a5 Sls

sanl s ol g (Lin and Shiau, 2005) asb
5 Bl aly s el 6j9p0 Slogrse b
Se gl Geizen S)S o0 Sl Genl slas Sles
Hl g el s Sl 558 Slda 0alS Zygis
oS Joib codld g5l comge o el SlagesT
(GPX) JlocasTyy suilisll collid o b loeal
Sdlyi- ol 09655 5 (GR) 5Lsgs, (53518
Jelse 5o Caglie 5 (5l il clles (GST)
3,50 poeiks (Chiuetal., 2010 ) oo 5 o 15 (5 5low
5 a0 ool pleS 65055, YT 58 mbe LS
VO VA Loy STy 5ubsls coled 2STas
Consl 00 (S 0z )S9kS 50 pgaile 0 oo

poail 0,356 51 sla Jlu ,o (Hilton et al., 1980)
9 Vb (Famj (s 4 425 b ) loo S a4z

o9z paaile DlaS S ple 4 Cad e Coen
Zhang et al., 2010; Rezvanfar et al., ) ¢l 00,5
b 5l eolatwl &I 50 aiey jo sladdlas 456 (2013
Y1 58 ole (e 0y slaygish p pspil )0
Sadt CaoS g CatS iomiw Hebite 4 S XS,
$lp ol o 1wl a3 5 O jg0  Jlaxi!
B3 13 s p s90 |y 290 nl L (]

B 5l (Ve 2 Gols Gl gy ol ploxl I Bue
JB3 ol iS5 (203l 5o pgale ) gl LT oSy
poeides 1,366 0938 LT Sl Jgo oS 55, sV
55y YT 5 50 a0 Slee 05y wzge 0o &

SU L ooad b i oy Byae LT 95 0 leS
b ol S cedS Gl el poile )3
€058 00 QoS (53, SV

Bigy g 319
N5 ol 5 Sy Sligisg Sye 3 Slagh o

uL?Lu‘ ;J.A u.n.\.]yo iy O )‘ ools AJB.A GQLQ axlad

VYoo Bolai jeb 4y oud Sl lale 28,5 108

Som NS ae (e VWY ol L) sl

Aodio

o ylasS Sl 525 on Srons ! Care GhyS
0383 (s y9, 495 sojls seled ouisS ol aS Cwlis
L 4ds og aplgs (See el carge | dige 0l 5
Ay halS g ayw ol b o)lger cowlia 2138 0,
osn Sl Sl Blw 5las cul olen adgs
3O ke G gdie y ol ansb e Baues
ol S aasS e skl olae leo s Ll
raie S gl 4 A ablge peile mpe DloS S
Ju 50 (GPX) slacusly 05bslS w3l 5o (o5 5
Lin and shiau, ) s)ls g (i85 s3] ol 5l
b Jglw ghlaus] 6_';31 e Cu gl g0 g (2005
2 Oisdee sleaaSTy Wi b mpl ool 005
Alr e Ceglie Gl cose dalite sla sl
3 sl Jls joal waler eilanuST slacow!
GLall )5 (S5 Jewily @ Gy 5 9,Sles S5
el oy s0b; Az gl old sl Sog38l 4y ool ZDLa
98 et (Gl 5 e s30e 1y pate Sy pseile
WS (o0 SeS ole (2l Gl 4o ol 2y a5 Can
el 31 sk szl 5 Lo sk L o ale s b
5 bmplile sl J Gk ) slaes]
Zuberbuehler et al., ) oS s 5sl> iy paide
ool ¢ b L=e 0 (2006; Khan, et al., 2016
Sbl )5 3350 wlia 511, 895 5L 3,90 pseibs Ygans
Cewdy ilwd  SE pgade conle jlade L aS 0g5
Bl el lie o P! G5 e 0
d9ise (Sl (T Glam il colld halS cerge
Bl Bl b o3 ke 40 500 pleale ()] czge @ a5
it gl ol 511 093 0ilgh sod g Akt
oy a4 axg b oplple (Khan, et al., 2016) ocs
e lagsy o psibe colio o JoSa o Jolse
prbal 5 5 e gilie 9 Jolite (50,90 adg sl
5 ST (ST gls Condg Sy oSy sl
NPRNISIPN RICER SOFK QMU e
Khan et Pappas and Zoidis, 2012) o, oo
okale sl 65950 s30e 1, S psils @l 2016;



Nosled [ouin 5 cran Jla

Ol oM gale alae

u.u)...a—l ‘519,0.1!.4 le@)) |B).....u‘ l) alises 6Lm)l.q...u oole
S5l eols

SloalS et oy OBy 5l W Ol o Sl
aS Oygo (pdy b oolaiwl (el YY) g5 pus 4o pgo
A\::Y) u_:] S WLW] R VOW] I P L I E SRR SR
R PPw95ee gl 25 )3 e g A (WSS
O asl ) bpss adds O bl o wal
I mly ras s S ea> Gk Sl )
‘GZJ‘M) QAL o o3y anseid ausls W slapss
W Glapss do)o dulxe 3,k 5l zlW as s (VTR0
25 dhal) ces g Al 00 eSS diged S0 aidly
0,8 dle

) so o =audly Fl slaess olasixV oo [ oz IS slows

) o b peiile e g oS 590 9 S5 Job
a Wge o 5l Jlasinl slacsless JS ()59 e e
O% Oj9 S Eel) S8 L Sl soil 5 sakews
4 Sess ki g a5 E) cEs L Jliens sl b
A (S ojll (potiz ey e saliwg

8 ookl (S35 by, 5l Bl (sygles S Cuz
Gabge 5l ond )5 slacSKess S a5 & jgo ol @
ORIN Q) & VIPRN I OV Y 5 IRV JRNE I N &
D dloee b3 Ly, 5l (g g Bllae (55ken

Sllae (5 5ken = L Soss slaws
o (5 y9len = (Jlasiwl Sess olass/(p,5) o IS 059
09) C)Le 9 IRW °)li 6Lbr°.7.:3 ‘me;'g_'; ;o)' B > ).‘ s
lpss S9) pi do,d 5 0,5l Wl slapss

b Ao oS adaly 5l 5

(_.;me:’d Slows :4..3[4 CLBJ (_ngwéL'{ ‘;o) i do
03 i ‘_ngwéL'{ Slowixy o ¢ /ub CLZU

AN

Y L) ctalesl 0,8 F s opuz ol lale (5,550
Wao azhd Voo ols jle ;0 a5 Wl pped (1SS
Gla.w ¥ 69L> t9>|..\.$: ‘5Lasoﬁ.?- Jcl.w Lb)Lo.».: 099 oole
OLen 5 Ashouri iy, (wlol 5 a5 oy #,5slS

B g5k oolal (Y410)
EXB2) oS 555, LS\J]J)s sl sylbw glae
ab oz olye @ Olnl 0S5t @wds oSS
o0l dmle e lad 2 40 ¢85 1,8 oolatwl 3,50
o B 3550 Slojed 4 alitws sl poaile 34l
S koo YO o 4y elal g0 Ol (poged adlal |
Syge 4 e 9 (Ashouri et al., 2015) us ouiles,
SLeSS shate .ol oobel poaides Oly3g5L 0,5 aslal
shie Ol (gglae lade salis s o dald g5le
a0 FO sl o celo ¥ Soe 4 sad ool
g blie jl cladlee glp e ol Sis ol )5 Sle
Lo oyl 8959 9 OL3gh as las 5l 6 uS el
Sty Lo (398 by, 4 ool ookl slalde Ol
Avay P> g (S yRGZ) A oJJL’;)% 69@ u.».:y)
Ol ol e woys 1+ Jolona sl liie oy
Olyes a2 lalie glgsl 51 S5 52 5 s 5 08 s Jlade
SR QOIS RPEN N JER P
O lo o cele ¥V o 4 blae LL 0 08
Sl ek 4 was Sas ol )5 il ax o
&5l oolel 018 o 33538 Slge gy L yiwd ,0 5 olud
Gy V) 65k 0,90 5l ey 0l plsil aan jo y0 lie
2oy ) Ol d g Cagd 55 50 ilyy) Sygo a4 ualse
@ ol o bl o (ndlge Nl 435 % ()9
G Sldae Sae (ol 31 ds ol A% §g, £ Do
b ciSass i )5 plxl alizee slo b lale i
Al oS8 anl 4 Sul ld b pilge jolaie
nlse 5l Jols slaess AP BUPEPREER AV g



Q‘JJ}LL&M@L@‘A&{&AQ‘}‘

OlEan 5 a5 Slus

v b 5SSl glals aiz aejl 5l b yuSils dlio
sebate 4 ol colaiul (P<-/0) dwye 0 el
A ool ACSIN 5l 55 soue s slaosly 3l Jlo s

g (T G 1 by o gl

w5 98 9 5 ok (IS Gig slepals egas e
2 edmlie iz sl le (5 lo ra SN
O Jge=) P> -1+ 0)

Billard and ) ael cowas b3 alasl, 51 5 gu,i5 sy
«Gillet, 1981

Voo x (g,Y olawifon) pi o35 Slawd) =7y 145 w0

19SPSS )\}é‘ e )‘ oolawl b oo 6)51 g Sl
by (s 3l o 285 13 el g i 09
B9 ol =395 50lsS (503l Loy o o3ls (y0gy Jlo
Gl 5 0 425 4 b Sy iy 3IUT Lawsgs Laeols

(lero 1,2l (i) o0l (palgo (G35l ks Lo ygasE 1) Jgucr
Table 1: Morphometric factors of female breeders (Means+ SD).
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Table 2: Results of artificial propagation of female breeders (Means+ SD)
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Table 3: Fecundity of female breeders in different treatments (Meansz SD).
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Table 4: Percentage of fertilization, eyed eggs rate and hatching in different treatments (Means+ SD).
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Table 5: Larvae length and weight in different treatments (Means+ SD).
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Abstract:

This research investigated the influence of selenium nanoparticles (SeNPs) on the reproductive
performance of female rainbow trout (mykiss Oncorhynchus) broodstocks. A total of 120 female
broodstock were selected from breeders of the Shahid Motahary Coldwater Fishes Genetic and
Breeding Research Center. After adaptation, fish were divided into four treatments in three replicates.
Fish were fed diets containing 0 (control) 0.5, 1 and 2 mg SeNPs per kg of diet for 60 days. Eggs
quality parameters such as fecundity, fertilization rate, eyed egg rate, hatching, etc. were evaluated.
The highest fertilization rate was observed in fish fed with 2 mg selenium (99.30%), which had a
significant difference with control groups (p<0.05) but did not show any significant difference
(p>0.05) with fish fed 0.5 mg and 1 mg SeNPs. Broodstocks fed with 2 mg SeNPs had the highest
absolute fecundity, which had a significant difference with groups fed 1 mg SeNPs (p<0.05), but did
not show significant difference with other two treatments (p>0.05). ) The highest and the lowest
relative fecundity were seen in group fed 2 mg SeNPs and 1 mg SeNPs, respectively. However, there
was no significant difference in relative fecundity between treatments (p>0.05). The highest egg
diameter was in fish fed 0.5 mg SeNPs. Egg diameter in the control group, fish fed 2 and 1 mg SeNPs,
were 5.39, 5.39 and 5.40 mm, respectively). There was no significant difference for egg diameters
among gruops (p> 0.05). The highest and the lowest mean total egg weight were in group fed 0.5 mg
SeNPs and 1 mg SeNPs, respectively, and no significant differences were observed between
treatments (P >0.05). The highest percentage of hatching was observed in groups fed 2 mg SeNPs,
which had a significant difference with other treatments (p <0.05). The highest survival rate was
observed in groups fed 2 mg SeNPs too, which showed no significant difference with other treatments
(p >0.05). Increase in the survival rate associated with an increase in the concentration of SeNPs. In
general, inclusion of SeNPs in diet, improve the quality and quantity of eggs and reproductive function
(fertilization, eyed rate and hatching) in rainbow trout breeders.

Keywords: Selenium nanoparticles, Reproduction, Fecundity, Fertilization rate, Hatching rate,
Rainbow trout
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