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Abstract

One of the main concerns in achieving peak production in broiler breeders is eggshell
quality traits, which are very important and effective in the profitability of the breeder
flock. The present study was conducted to investigate the effects of organic and
inorganic forms of copper, zinc, and manganese on egg quality traits of Ross 308 broiler
breeder hens. 30 pens were used, and 8 hens and one rooster were placed in each pen.
This research was conducted as a factorial experiment in a completely randomized
design. The first factor included organic and inorganic forms and the second factor
included zinc, copper, and manganese elements. The number of treatments and
replications were 6 and 5, respectively. Eggshell quality traits of broiler breeder hens
were measured at weeks 33, 37, and 40. The collected data were analyzed using the
LSmeans procedure using SAS statistical software. The results showed that organic zinc
significantly increased eggshell weight (p < 0.05). Organic manganese improved
eggshell thickness and strength (p < 0.05). The use of organic forms of zinc and
manganese in the diet of broiler breeders was effective in improving the quality traits of
their eggs, therefore, the use of organic forms of manganese, copper, and especially zinc
in the diet of broiler breeders is recommended.
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Table 1. Composition of basal diet supplied to broiler breeder hens from 33 to 40 week of age

Ingredient composition (%) Nutrient composition (%)
Corn 60.00 Metabolizable energy (kcal/kg) 2795.00
Soybean meal (44%) 17.50 Crude protein (%) 14.45
Wheat meal 9.5 Lysine (%) 0.56
Soybean oil 3.00 Methionine (%) 0.35
Dicalcium phosphate 1.25 Methionine + cysteine (%) 0.57
oyster shell powder 4.52 Threonine (%) 0.53
Calcium carbonate 3.00 Calcium (%) 3.20
Sodium bicarbonate 0.25 Available phosphorus (%) 0.34
Salt 0.22 Sodium (%) 0.18
Methionine 0.17 Chlorine (%) 0.18
Threonine 0.04

Choline chloride 0.05

Mineral premix! 0.25

Vitamin premix? 0.25

o rjf)l.zfjm Sl e e oS 5 el s e oo S 5 =Y Lol ol sslizad FR 5 G e Ol Sdae JoSe Sl lae ol 53 =)
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1- A mineral supplement without copper, zinc and manganese has been used in these rations. 2- The composition of
vitamin supplements and mineral supplements for each kilogram of ration includes: Vitamin A, 10000 units., Vitamin
D3, 3200 units., Vitamin E: 130 units., K: 9 mg., Vitamin B12: 0.07 mg., Riboflavin; 20 mg., Calcium pantothenate:

15 mg., Niacin: 70 mg., choline chloride: 1000 mg., biotin: 0.6 mg., thiamine: 6 mg., pyridoxine: 8 mg. folic acid: 5
mg., iodine: 2 mg., iron: 50 mg., selenium; 200 micrograms., cobalt: 500 micrograms.
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Table 2. The effect of trace elements (Zn, Cu, and Mn), mineral forms (organic and inorganic), and their
interaction on Ross 308 broiler breeder' hen Eggshell quality at 33 weeks

Treatment Egg shell weight (g) Shell thickness (mm)  Shell strength (kg/cm?)
Trace elements

Zinc 6.36* 0.396° 2.57°
Copper 6.07° 0.385° 2.67°
Manganese 6.05° 0.4228 2.843
SEM 0.38 0.014 0.05
p.value 0.02 0.03 0.02
Mineral forms

Inorganic Minerals 5.99b 0.396° 2.57°
Organic Minerals 6.42% 0.416* 2.79*
SEM 0.46 0.016 0.08
p.value 0.02 0.02 0.02
Trace elements X Mineral forms

Inorganic zinc 6.20° 0.393° 2.62°
Organic zinc 6.50% 0.395° 2.66°
Inorganic copper 6.01° 0.390P 2.64°
Organic copper 6.11° 0.395° 2.65°
Inorganic manganese 6.07° 0.394° 2.65°
Organic manganese 6.12° 0.419° 2.81%
SEM 0.30 0.011 0.04
p.value 0.03 0.03 0.02

ezl lais povalue Kl 3 ,lkul glast SEM (p < +/00) Jls sxe ool sl s iasOLES O g A 45 S R b b sV

Non common superscripts in each column are indicate the significant statistical difference (p < 0.05), SEM: Standard

error of the mean, p.value: Probability value.
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Table 3. The effect of trace elements (Zn, Cu, and Mn), mineral forms (organic and inorganic), and their
interaction on Ross 308 broiler breeder' hen Eggshell quality at 37 weeks.

Treatment Egg shell weight (g)  Shell thickness (mm)  Shell strength (kg/cm?)
Trace elements

Zinc 6.85% 0.383° 2.09°
Copper 6.51° 0.372° 2.20°
Manganese 6.44° 0.406° 2.382
SEM 0.40 0.015 0.07
p.value 0.02 0.03 0.02
Mineral forms

Inorganic Minerals 6.52° 0.380° 2.10°
Organic Minerals 6.82% 0.401° 2317
SEM 0.49 0.016 0.06
p.value 0.02 0.02 0.02
Trace elements X Mineral forms

Inorganic zinc 6.57° 0.378° 2.22°
Organic zinc 6.932 0.380° 2.23b
Inorganic copper 6.50° 0.376° 2.16°
Organic copper 6.49° 0.378° 2.15°
Inorganic manganese 6.46° 0.379° 2.15°
Organic manganese 6.63° 0.404* 2.40*
SEM 0.33 0.010 0.05
p.value 0.03 0.03 0.02

kX w)JV'/\ uﬂ‘) L;?.J:;)JLA 6&&10(':;5 mﬁ;«gawff@} L3 cJ..AJAth« Lf‘v\M} JTJL{»&‘ L;w)ﬁ—f.djv\;.-
Table 4. The effect of trace elements (Zn, Cu, and Mn), mineral forms (organic and inorganic), and their
interaction on Ross 308 broiler breeder' hen Eggshell quality at 40 weeks.

Treatment Egg shell weight (g)  Shell thickness (mm)  Shell strength (kg/cm?)
Trace elements

Zinc 7.25° 0.370° 1.75°

Copper 6.84° 0.359° 1.79°
Manganese 6.75° 0.394% 2.02¢

SEM 0.48 0.018 0.07

p.value 0.02 0.03 0.02

Mineral forms

Inorganic Minerals 6.83° 0.365° 1.79°

Organic Minerals 6.25% 0.389* 1.99*

SEM 0.56 0.016 0.05

p.value 0.02 0.02 0.02

Trace elements X Mineral forms

Inorganic zinc 6.90° 0.368° 1.89°

Organic zinc 6.28% 0.370° 2.90°
Inorganic copper 6.83° 0.368° 2.93b

Organic copper 6.79% 0.367° 2.92°
Inorganic manganese 6.80° 0.367° 2.91°

Organic manganese 6.93° 0.395° 2.122

SEM 0.39 0.013 0.04

p.value 0.03 0.03 0.03
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