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ABSTRACT

In this research the effects of different levels and particle sizes of zinc oxide on reproductive performance of hens and
roosters of broiler breeders were evaluated. A total of 200 female Ross 308 broiler breeders in a completely
randomized design with 4 treatments, 5 replicates and 5 birds per each replication, and 24 male Ross 308 broiler
breeders in a completely randomized design with 4 treatments, 6 replicates and one bird per each replication at 54
weeks of age were used. The experimental treatments included the diets containing 70 mg zinc from zinc oxide with
large particle size (LPZnO-70), 100 mg zinc from zinc oxide with large particle size (LPZn0O-100), 70 mg zinc from
zinc oxide with small particle size (SPZnO-70) and 100 mg zinc from zinc oxide with small particle size (SPZnO-
100). The results indicated that the experimental treatments had no significant effect on egg production, body weight,
egg weight and egg yolk weight. In the entire experimental period, the egg shell thickness was significantly higher in
treatment containing SPZnO than LPZnO (P<0.001). The highest and lowest fertility and hatchability ratioes were
observed in treatments containing SPZn0O-100 and LPZnO-70, respectively. The highest semen volume was observed
in roosters of treatments containing SPZn0O-100 and LPZnO-100 (P< 0.05). Generally, it can be concluded that
SPZnO has a more desirable effect on reproductive parameters of broiler breeders due to its higher bioavailability.
Since the level of 100 mg zinc per kg of diet from both sources of zinc oxide resulted in better reproductive
performance, the utilization of SPZn0O-100 might be recommended.
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Table 1. The ingredients and nutrients composition of basal diet for females and males (from 54 to 65 weeks of age)

Ingredients (g/kg) Basal diet of females  Basal diet of males
Corn grain 723.6 687.9
Soybean meal 169.8 65.7
Corn oil 31 0.0
Wheat bran 0.0 214
Di calcium phosphate 12.6 13.7
Oyster shell 79.8 8.1
Common salt 3.4 3.2
Sodium bicarbonate 1.0 1
Vitamin supplement* 25 25
Mineral supplemen 2 25 25
D L- Methionine 14 11
L-Lysine HCL 0.0 0.3
L Threonine 0.2 0.0
Sum 1000 1000
LPZnO-70 " 0.0921 0.0921
LPZn0O-100 0.1316 0.1316
SPZn0-70 ™ 0.0921 0.0921
SPZn0-100 0.1316 0.1316
Nutrients (Calculated %)

MERn (kcal/kg) 2800 2700
Crude protein 13 115
Calcium 34 0.7

Available phosphorus 0.32 0.35
Na 0.18 0.18
Cl 0.22 0.22
(Na+K)-ClI (meg/kg) 154 160
Dig. Lys 0.52 0.44
Dig. Met 0.35 0.28
Dig. Met+Cys 0.54 0.42
Dig. Thr 0.47 0.33
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1. Vitamin premix provided per kilogram of diet: Vitamin A, 11000 IU; vitamin D3, 3500 1U; vitamin E, 100 1U; vitamin Ks., 5 mg; itamin B, 3 mg; vitamin B2,
12 mg; Pantothenic acid, 15 mg; Niacin, 55 mg; Bg, 4 mg; Bs, 2 mg; Bi,, 0.03 mg; Biotin, 0.25 mg; Choline, 300 mg and Antioxidant, 1 mg.

2. Mineral premix provided per kilogram of diet: Copper (as cupric sulphate, 5H,0), 10 mg; iodine (as calcium iodide), 2 mg; iron (as ferrous sulphate,
4H,0), 50 mg; manganese (as manganese sulphate), 120 mg; selenium (as sodium selenate), 0.3 mg and zinc, 0 mg (no added zinc). basal diet contained
26.5 and 33.6 mg Zn /Kg of diet for females and males respectively.

* Large Particle ZnO.

** Small Particle ZnO
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Table 2. Comparison of LPZno and SPZnO
characteristics

Characteristics LPZnO SPZnO
Particle size (nm) ] 100- 1000 <100
Area to weight ratio (m*/g) 24 42
Arsenic (ppm) 100 30
Cadmium (ppm) 30 2
Lead (ppm) 400 20
Dioxin (ng) 15 15
CV (%)™ 5.61 3.65
Angle of repose (degree) 35 28
Mixability poor good

* Large Particle ZnO
** Small Particle ZnO
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Figure 1. Two kinds of zinc oxide. A) SPZnO and B)
LPZnO.
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Table 3. The effect of different levels and particle sizes of ZnO on egg shell thickness (mm)*

Age (week)

Treatments 56 57 58 59 80 61 62 63 64 65
LPZnO -70 0.298° 0348 0348 0.346° 0336 0.336 0.328°  0.348° 0.344  0.346ab
LPZnO -100 0.306° 0332 0340 0.342® 0340 0.340 0.332°  0.346° 0.332 0.330b
SPZnO -70 0.340° 0356 0358  0.360° 0352 0.346  0.374°  0.372°  0.356 0.356a
SPZnO -100 0.325° 0346 0348  0.340° 0336 0350 0358  0.360° 0354  0.343ab
SE 0.007 0006 0007 0005 0006 0006  0.007 0.006 0.007 0.005
P- value 0.003 0110 0420  0.060  0.300 0460  0.0009 0.030 0.100 0.030
LPZnO™ 0.302° 0340 0344 0344 0338 0338 0330° 0348 0.338 0.338
SPZnO™ 0.334* 0351 0.353 0.350 0.344 0.348  0.366° 0.366°  0.355% 0.349
SE 0.005 0004 0005 0004 0004 0004  0.005 0.004 0.004 0.003
P- value 0.0004 0120 0230 0330 0390 0120 0.0001 0.008 0.020 0.090
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* Two weeks before the start of experiment (at 54 and 55 weeks of age), all birds received a depletion diet (without added zinc).
a-b: Means within each column with different superscripts are significantly different (P < 0.05).

** Large Particle ZnO.
*** Small Particle ZnO.
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Figure 2. The effect of different particle sizes of ZnO on egg shell thickness (mm) in entire experimental period
(P<0.001, SE= 0.002)



VYo ITAA liasli oY 5L D) 8,58 el ol psle

alax>do a5 ol e (P>+/+0) aiiilas o gme ] oyl G S5 g
PLIPLNCLJ) [Q)ftsL"" Voo C‘la'“’ )‘ ooliz| ‘by:’tsa ﬁ)—a—u#‘ ul.uo}.a} » @MJLA)] ‘_ng)Lo.u ).s‘
2 s o e Gl 4 i 0 0 S 5LS PO ) Gialeyl Ll o ol a5 sla g,
2 b ol pSelS 55 08 (e Ve gl b avlie ol 4 argi bl ok @) ¥ Jgas o ((Kuin
slas 5l Wl oo 555 03938 yole A5 sla s> Sl oo mle e 1 b (69 denST Gilites mslans
03,5 cdabloe (gand GguwlonSTy ply 50 oyl Slrassul 3 550 0 9 (P<+/20) clls I sxe
(Gallo etal., 2003) aas  ul38 1) T Slesas; g S5y ST alize SlL3 o)l & 5 el & ,Ss
100
. 80.34
80
0 65.948
60 53.52 56.9
50 45.7 8¢
37.7%
0 976 b
2 22 23.8
20
10
0
LPZn0-70 LPZN0-100 SPZn0-70 SPZn0-100

B (%) cosk (%) coslrdes

[EYJORES) Lg)ﬂjadey 5 (S5 Bg,>) (P<0.0009, SE=7.2) (5,9,L 5 (59, deST alizee Ol )3 o3lail g Zglaws 1Y s

Siin S0 s o (SzsS by ,>) (P<0.028, SE= 6.8)

Figure 3. The effect of different levels and particle sizes of ZnO on fertility (P<0.0009, SE=7.2) (capital letters) and
hatchability of eggs (P<0.028, SE= 6.8) (lowercase letters) at 65 week of age
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Table 4. The effect of different levels and particle sizes of ZnO on semen charactgristics of male broiler breeders at the end
of experimental period (65 week of age)

Semen volume Motile spermatozoa Sperm forward motility HOST Viable spermatozoa
(ml) (%) (%) ON (%)
Treatments
LPZnO -70 0.398% 36.16 28.23 77.12 82.47
LPZnO -100 0.683° 30.98 24.52 72.63 80.82
SPZnO -70 0.398° 35.71 28.33 81.30 81.49
SPZn0O -100 0.533% 47.61 37.16 78.38 82.46
SE 0.10 4.30 4.70 2.50 2.20
P- value 0.050 0.080 0.280 0.150 0.930
LPZnO™ 0.541 3357 33.83 74.88 81.65
SPZnO™ 0.400 41.60 32.04 79.80 81.97
SE 0.08 3.20 3.30 1.80 1.50
P- value 0.200 0.090 0.250 0.060 0.880
el P [+0) o gine gl S5y ;Siky LSy o8 B9y L i S )2 S5zge (e Sile ab
Led 519y g3l %

Syp ol oslal b g9, ST s
WSS Old o3lail b (55, ST s
a-b Means within each column with different superscripts are significantly different (P< 0.05).
* Hypo-Osmotic test.

** Large Particle ZnO.
*** Small Particle ZnO.
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