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Table 1. The ingredients and nutrients composition of the diets fed in diffrent stages of chickens rearing
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Table 2. Effect of in ovo injection of Zinc oxide Nanoparticles on incubation and hatching performance

irlefl glalows
P value SEM Tm‘.fl’:b ET;;L ST;‘;L irj;l;i Cute AnLS shio Jald
RS VY 2y o¥ /Y™ of/- ar/xy® 08/0v? a0/552 ool dogr ho
Y2 in £ e £F/¥-2 £y AV £/ v’ o3 Fu S dag> o
ofoxe VAY do/¥s® o2 avias® oD by e BT s Ol G

ErnBS s

Bl L (YY) oo g juile plod sl S (oS
Gpas p 6356 b ops 0 (59, JoKo jl odliiwl &
Cudlys 59y (EyepZS B G5 &S A58 oo (V)
GMid ey HlE y5b cou |y b slaas gy Bpas
w5 B By oS Wb ol gladlles > (V) olle
Sbare Sh Spae p 680 GeelslS -]l (£
Tolaw (£S5 b Ui s el beS
Ois GRIBl g O Gy 2 Sl oSl il

] [0 o 53 5 xe B D929 porie dy Dy yb 53 dlidio et By >

2 SounS1Pl (£ yenSS B 50)5 4 bgrye gl

B oy g dligy 0jg pRIBl o (g STy Bpae
Caol 0dds 03l L ¥ Jodo j0 S sladegy ol
395 0 SomSlgl (£ 50055 S 55 b (i @S
0)9> 3 ) (1395 Sladagr Slygd Brae (el V0
26 Cod Dygp 090 SS9 (SieMYY (o).
Gup & 88 WIS (V) les 5 e ol 18
P Cond VO lie 4 gy MuSTgl £ ez 3D
slare Slys Grae o)k slagrepss > (gl


http://dx.doi.org/10.29252/rap.9.21.86
https://rap.sanru.ac.ir/article-1-882-fa.html

[ Downloaded from rap.sanru.ac.ir on 2026-01-07 ]

[ DOI: 10.29252/rap.9.21.86 ]

M

B $9)2aS1gl (£ pon5S b 32y &5 00,8 )18
ol Gl g8 (clads gy diw aiae p (o)l bxe
9 bxige 5 (VF) ghlen g pbl adllae pl gl b bl o2
S 35 b sasgid Glaplsl (s (g 3 (V) Jlie
20,5 sdalde (g dne U abelil (G yaesS
JoSo 32)5 “5 35 Ul (YA) Ggwge Omimed
S Shy ael sl 5 bOhams S (s9)cl)del
Olobw adllas 3 0l 18 30 cod (S, Y 0 1) asY
2o B g miste 35 b (V) ol 5 o35
A28 odalde IS iy 9w dlae g 4Y ()
0ud olo adlas (ol @l b @8lse (ladlas ) (piczen
loaoxinld g9y 2uSlpl e zobaw SRl L oS
9 B g pls oy 0d8 ABY Gy dlex I aBY
ilises gobaw (199381 (V) 3,65 o3 )15 536 cov Sl
Y (559 2 3 sne B (bsS sladag 0y 53 (5
el

il zobaw )3 (9,0mSIgl (£ pep3S SB35
@He Jas oyl iliy) B9 GRIB o Ojs 2 b
Sy Bl op 0y S5 5 slarge
S9reSlPl booad 3)5 slaog)S 3 Shygh By
T B0 Al Gl Loy e w8l e
259150 g (g 8l (ol (g9 MuSTpl il
855 )3 8L Cod g9y 4puSTPl £ e PPM aw )3 55
b g b oygr 9 Jixbo «cdd (g Al ()jg (wimen
@l el ply 238,55 )18 8l cod (£ peess b 35
Eres Bh G5 & e sty adlas ()
(@B s o pd (S Gpan Cudlys (69)30u819k
g ) (g5 slada g Al 03jl g gyl paxgr Aoy

WAY 0l VY o)loss /ppd Jlo ool lides (slouimg

J5 9 SN YY « (Sia Ve Gl eygd aw p> &l
S (29)5 (iYLl .l (589 0)90
Ol 3 0dd 52,5 59y MuSTgl (gakee )3 Ceond o
sire Jld 09,5 b auslie 1 (1S b (139 9 49y 039
ySar 5 Ugs aalllas ol b ol 4 (p<e/+0) s
9 s 3 p )3 (g9 5l Sy 48T X2)8T 5,155 (V)
kA5 oy 4 bgye bt sl 0S5 dr g (3 ()9
GErnS B G bl 23S sbarge olie
sy bis cops gy 2uSlPl Glise ol
Sl 8 56 cou sals glaog S b dwslio (o 1) oubeS
($9umSIgl (£yens JBb 5oy5 (85 el
26 cov |y sbgS sladrgy Slygs olie has cupe
Cops &S Wl ol dmed 0 (YY) Cuwl el )8
Bb 35 b cod ais sy i bas
3529 (S Lol (B) Cawl 48)S5 )13 Saxe dlge ¢ peesS
2 60 (Epeess B Gp e plis & o)
FFNN+) cool awsls beS slodases hid oo
GurF bl o oad pbxl e p> S jgboay (¥
Copd p ilefl Glalas b 3l (E s S5
Bl (o oy 3 1 S Bpas g ol as
SHlgs Jole 0 al &8 Cuawl (6 puxite whie bag cops
SuF adlae ol > il dlisy i GRIF! g (Bpan
5 bgne Cglds g yarsS )3 lalejl 3)90 Slge
4 boyye slaodly geis ol olie has cops Lasls
Slas y go0mSlel JoSo (£y0e55 I3 30)5 S
odnlin a5 jobo ylon .l o 02l L ¥ Jado p> 4l
JoSo ilizme polaw  (£yepss BB G5 25d e
«dB g AdY i) g slddre B (s9yamSTgl
sloog)S L awslio ) (Jxb (jg 5 womme b Loy
(7)) ohlan 5 Ligs (hadlln 5 ol azsls tals

_ L Gy lise gleoygd ) ()b Slao (59 1 4SIgl (£yen5S S 52)5 ST g
Table 3. Effect of in ovo injection of Zinc oxide Nanoparticles on commercial traits in deferent stages of rearing
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Table 4. Effect of in ovo injection of Zinc oxide Nanoparticles on commercial traits of broiler chickens
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Abstract

The aim of this study was to determine effect of in ovo injection of nanoparticles of zinc
oxide on hatching, growth performance and carcass yield of broiler chicks after hatching. In
total, 324 fresh hatching eglgs were randomly distributed into six treatment groups of 54 eggs
per treatment with three replicates of 18 eggs each, and injections were performed on day 15 of
incubation. The treatments were sham, positive control injection of 60 ml of distilled water and
in ovo injection 4 levels (15, 30, 60 and 120 ppm) of zinc oxide nanoparticles into site of the
embr%/o in amniotic fluid sac. The results showed that in ovo injection of nano zinc oxide did
not affect chicks feed intake in total rearing period _(P>0.05%. Also, there were no significant in
ovo injection different levels of zinc oxide nanoparticles on body weight, and average daily gain
and feed conversion ratio in the three periods, 1-10, 11- 42 days and total rearing period among
treatments. In ovo injection of 15, 30 and 60 ppm of nano- zinc oxide did not affect the
percentage of hatching compared to the control group. While the injection of 120 ppm in fertile
eggs reduced the percentage of chicken intake compared to the control group, positive and
negative (P <0.05). The results showed that in-ovo injection of 15, 30 and 120 ppm nano zinc
oxide did not have a significant effect on the weight of hatched chicks compared to control
group. However, The results showed that groups receiving levels 60 ppm zinc oxide
nanoparticles had significant increase on body weight of the hatched chicks compared with the
positive control group (P <0.05). In-ovo injection of different levels of nano- zinc oxide had no
effect on carcass weight, heart weight, bursa of fabricius weight and spleen weight. The results
of this study suggest that in-ovo Injection zinc oxide nanoparticles on day 15 of incubation
fertlllzed_e%gs could not improve feed intake, feed conversion ratio, hatching percentage and
carcass yield of broiler chickens.
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