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Effect of diluted semen temperature and sperm concentration on sperm penetration
rate, fertility and hatchability of aged broiler breeder hens
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ABSTRACT

The current study aimed to optimize artificial insemination in aged broiler breeder hens in two experiments. In the
first experiment, the effect of (two) different diluted semen temperatures (5 and 25 °C) of Hubbard rooster (40
roosters, 58 weeks of age) on fertility, hatchability and sperm penetration (SP) rate in the perivitelline layer of
Hubbard hen (180 hens) were investigated. In the second experiment, three (different) sperm concentrations (100
(C100), 200 (C200), and 400 (C400) million sperm in 0.25 mL per hen) of Hubbard roosters (40 roosters, 62 weeks
of age) on fertility, hatchability and SP rate of Hubbard broiler breeder hens (270 hens) were explored. In the first
experiment, the results showed that the temperature of 5 °C of diluted semen compared to the 25 °C, increased
percentage of hatchability of set eggs, hatchability of fertile eggs, and SP and decreased early embryonic mortality.
The results of the second experiment showed the highest percentage of fertility and SP rate were observed at
treatment C400. Also, in this experiment that highest percentage of hatchability of set eggs and hatchability of fertile
eggs and lowest early embryonic mortality were observed at treatment C400. Return on investment (ROI) of the
treatments C200 and C400 was approximately 2.9 and 1.4, respectively. In overall, the results of this study showed
that (in attention to ROI and hatchability) to optimize artificial insemination of aged broiler breeder hens we can use a
sperm concentration of 200 to 400 million in 0.25 mL per hens at 5 °C.
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1. Chi-square test
2. Return on investment
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Table 1. Effect of diluted semen temperature (5 and 25 °c) on fertility, hatchability of fertile eggs set hatchability of eggs set
(%) and sperm penetration (SP) in the inner perivitelline layer after artificial insemination of hens in experiment 1

Traits
Temperature = - —
C) Fertility," % Hatcggg's"stg’t’?fo/?”"e Hatc“"skgt"'f%/ff eggs SP (Loguo+1)
25 83.05 (1.38t0 1.81) 83.36 (1.38 to 1.85)° 69.24 (0.64 to 0.99)° 2.41°
5 83.76 (1.451t0 1.78) 88.58 (1.82 t0 2.24)* 74.20 (0.89t0 1.17)* 2.59°
SEM - - - 0.05
P value 0.73 0.01 0.04 0.05
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1. The estimated mean as a percentage with 95% confidence interval shown in the parentheses.
a, b) Different letters in columns represent significant differences between the experimental groups (P < 0.05).
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Table 2. Effect of diluted semen temperature (5 and 25 °c) on embryonic mortality in early (0-6 days), mid (7-13
days) and late (14-21 days) embryonic periods after artificial insemination of hens in experiment 1

Temperature (°C) Traits

Embryonic mortality

Embryonic mortality Embryonic mortality
(14-21 days),' %

(0-6 days),* % (7-13 days),' %

25 4.00 (-3.61 to -2.79)* 3.68 (-3.78 t0 -2.88) 8.97 (-2.59 to -2.04)
5 1.83 (-4.43t0-3.52) ° 3.18 (-3.76 to -3.06) 6.64 (-2.92 to -2.42)
P value <0.01 0.58 0.06
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1. The estimated mean as a percentage with 95% confidence interval shown in parentheses.
a, b) Different letters in columns represent significant differences between the experimental groups (P < 0.05).
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Table 3. Effect of sperm concentration (100, 200, 400 million per hen) on fertility, hatchability of fertile eggs set hatchability of eggs
set (%) and sperm penetration (SP) in the inner perivitelline layer after artificial insemination of hens in experiment 2

Traits

Sperm concentration

(million per hen)

Fertility,* %

Hatchability of fertile

Hatchability of eggs

SP (L0g10+1)

eggs set,* % set,! %
100 77.96 (L0910 1.46)°  82.60 (L3210 1.78)°  64.46 (0.43100.75) 243
200 83.81(1.43101.86)°  88.61(1.78t02.33)°  74.24 (0.88 to 1.24)* 2.64°
400 87.74 (1.72 to 2.20)* 89.70 (1.88 to 2.44)* 78.70 (1.11 to 1.49)* 2.84°
SEM - - - 0.031
P value <0.001 <0.001 <0.001 <0.001
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1. The estimated mean as a percentage with 95% confidence interval shown in parentheses.
a, b) Different letters in columns represent significant differences between the experimental groups (P < 0.05).
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Table 4. Effect of sperm concentration (100, 200, 400 million per hen) on embryonic mortality in early (0-6 days), mid (7-13
days) and late (14-21 days) embryonic periods after artificial insemination of hens in experiment 2

Traits

Sperm concentration

(million per hen) Embryonic mortality

Embryonic mortality Embryonic mortality

(0-6 days),* % (7-13 days),* %

(14-21 days),* %

100 5.69 (-3.13 to -2.48)? 4.19 (-3.50 to -2.74)

200 3.72 (-3.68 to -2.84)® 2.58 (-4.16 to -3.14)

400 2.58 (-4.35 to -3.18)" 2.25(-4.31t0 -3.24)
P value 0.008 0.09

7.49 (-2.80 t0 -2.22)

5.33 (-3.22 10 -2.52)

5.80 (-3.12 to -2.44)
0.25
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1. The estimated mean as a percentage with 95% confidence interval shown in parentheses.
a, b) Different letters in columns represent significant differences between the experimental groups (P < 0.05).
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