) EEEEA Al S A 43, 213~229 2023)
e Korean J. Poult. Sci. Vol.50, No.4, 213~229 (2023)
| vpdates | https://doi.org/10.5536/KJPS.2023.50.4.213

512 EEH0I A0 22 CIS)| 2 DHITSI0| MAIS2ID}
AEYA BIS FE0 OIXls P&

—_O Ol

L
AE g SRR SR 94, RNt S0y ak, RN SRR ST a

1%

The Effects of Beak Trimming and Crossbreeding-Combinations on the Productive
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ABSTRACT This study aimed to investigate the effects of beak trimming and crossbreeding-combinations on the productive
performance and stress response levels of Korean native chickens. The study divided 248 individuals from six crossbreeding-
combinations into two groups: one underwent beak trimming, and the other did not. The survival rate, body weight, egg
production rate, egg quality, feather damage score, HSP-70 gene expression level, H/L ratio, and intracellular DNA damage
rate were measured and analyzed. The results showed that the beak-trimmed group had significantly higher survival rates and
hen-housed egg production compared to the non-beak-trimmed group (P<0.05). Feather damage and DNA damage rates were
significantly lower in the beak-trimmed group (P<0.05). On the other hand, there were no significant differences between the
two groups in adult body weight, hen-day egg production, egg quality, HSP-70 gene expression level, and H/L ratio. Among
the crossbreeding-combinations, there were significant differences in survival rate, body weight, feather damage score, egg
quality, and DNA damage rate (P<0.05), while egg production rate, HSP-70 gene expression level, and H/L ratio showed no
significant differences. There was an interaction between beak trimming and crossbreeding-combinations in some traits. In
conclusion, beak trimming in Korean native chickens has a positive impact on productive performance, and in terms of stress
response, beak trimming may not act as a stress factor or may even reduce stress after the growing period. Furthermore, there
were differences in productive performance and stress response levels among crossbreeding-combinations, but the effects of

beak trimming were similar across these combinations.

(Key words: beak trimming, crossbreeding-combinations, productive performance, stress response, Korean native chicken)
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Table 1. The diallel cross combinations using Korean native
chicken breeders

" * vp YC CK CF
YD YDYC@5, 5) YDCK(36, 4) YDCE(53, 6)
YC YCCK@42, 5) YCCF(36, 4)
CK CKCF(36, 4)

Brackets are the number of chicken and replication. YD; Korean
Native Yellowish-brown Chicken strain x Korean Rhode Island-D
strain, YC; Korean Native Yellowish-brown Chicken strain x
Korean Rhode Island-C strain, CK; Korean Rhode Island-C strain
x Korean White Leghorn-K strain, CF; Korean Rhode Island-C
strain x Korean White Leghorn-F strain.
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Fig. 1. Evaluation score criteria for feather damage in Korean native chickens. Score 1; No feather loss, Score 2; Slight feather loss,
light wear, only single feathers missing, Score 3; Moderate feather loss, damaged feathers or 2 or more adjacent feathers missing up
to bare skin visible <5 cm maximum dimension, Score 4; Severe feather loss, bare skin visible more than or equal to 5 cm maximum
dimension.
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Table 2. Effect of beak-trimming and genetic combinations on
survival rate in Korean native chickens

e
YDYC 18 94.4+5.7*
YDCF 26 84.6+15.8"
Debeaked YDCK 18 88.9+0.0
YCCK 24 78.4+11.4%
CKCF 18 94.4+57°
YCCF 18 94.4+5.7*
YDYC 27 75.8420.9"
YDCF 27 81.5+14.1™
Non-debeaked YDCK 18 60.7+34. 3:
YCCK 18 88.9+0.0°
CKCF 18 83.345.7
YCCF 18 44 4+11.4°
P-value <0.0001
Debeaked(D) and non-debeaked(ND)
D 122 88.8+11.2°
ND 126 74.1422.5°
P-value <0.0001
Breed(B)
YDYC 45 82.4+19.3%
YDCF 53 83.0£14.9%
YDCK 36 77.8426.4%
YCCK 49 83.349.8
CKCF 36 88.9:8.0°
YCCF 36 69.4+26.9°
P-value <0.0001
DxB <0.0001

Values are meantstandard deviation.

DxB indicates the interaction effect of debeaking and breed.

a4 The different letters of superscript within the column signi-
ficantly differ (P<0.01).
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Fig. 2. Body weights of Korean native crossbreeding-combination chickens at 20, 30, 40, and 50 weeks of age. D; debeaked chick-

ens, ND, non-debeaked chickens. ™ P<0.01.
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Table 3. Effect of beak-trimming and genetic combinations on body weight in Korean native chickens

AL BE A FNA o] gt zhe]”
2o 2 UERHTHP<0.01). -2 7
o e FaAge e

219

L koo B

Debeaking Breeds Birth Week 4 Week 8 Week 12 Week 20
g

Debeaked YDYC 39.8+3.7° 278.124.47 839.0+87.5% 1,266.8+138.6° 2,110.9+261.2°
YDCF 452+4.4° 254.1441.6° 750.2+114.1% 1,195.24214.5% 1,838.9+193.5%
YDCK 45542 9 271.8+24.0%% 810.0+62.2% 1,170.6+97.7° 1,874.5+211.6™
YCCK 44342 9 258.3425.9% 790.3+65.2° 1,204.5+128.7%° 1,910.5+230.3*
CKCF 457433 274.5+38.7™% 744.0+121.4° 1,106.2£177.7° 1,814.74287.1°
YCCF 42.6£3.0% 286.9425 47 832.1£76.2% 1,152.3£112.9% 1,883.8+219.4%
Non-debeaked YDYC 40.443.1° 276.9+22 4™ 849.5+63.0° 1,243.2+98.7* 2,059.7+446.7°
YDCF 42,943 4% 289.6+28 .87 840.8+65.1% 1,171.1£97.0® 1,893.9+416.7%
YDCK 45.5+2.8" 307.2+38.0™ 864.8491.1° 1,243.7+128.8° 1,994.8+222.1%
YCCK 45.8£3.4° 272.7431.5%% 835.2487.2% 1,204.5+128.7% 1,935.3+262.6"
CKCF 45943 4° 310.8£34.4° 829.9+72.7% 1,215.0£101.7° 1,896.2+198.5%
YCCF 44342 8° 298.24+28 4% 863.2+88.9° 1,243.1£126.1° 1,946.24275.6®

P-value <0.0001 <0.0001 <0.0001 0.0038 0.0009

Debeaked(D) and non-debeaked(ND)

D - 269.3+32.8" 792.12£95.2° 1,175.9£173.6° 1,900.6+245.9
ND - 291.6+32.7° 847.2476.4" 1,219.5£119.5° 1,962.4+119.5

P-value <0.0001 <0.0001 0.0234 0.1277

Breed(B)

YDYC 40.123.4° 277.4+23.0° 845.24+73.3% 1,251.3+132.4° 2,077.8+376.9*
YDCF 44.2+4.1% 269.9+40.2™ 790.5+104.9% 1,182.9+251.0° 1,866.9+307.6°
YDCK 45.542 .8 286.6+34.9% 832.2478.9% 1,203.5+120.9% 1,928.6£224.3
YCCK 44,9432 264.3+28.8° 807.6+76.6™* 1,177.8+104.3% 1,920.5+241.9°
CKCF 45.8+3.3° 292.6+40.5° 786.9+107.8° 1,162.2+128.7° 1,855.4£250.2°
YCCF 43.5£3.0° 292.6+27.1° 847.6+83.1° 1,197.7£137.9% 1,915.0+247.5°

P-value <0.0001 <0.0001 0.0019 0.0258 <0.0001

DxB 0.0940 0.0272 0.2462 0.0686 0.6563

Values are meantstandard deviation.

DxB indicates the interaction effect of debeaking and breed.
"¢ The different letters of superscript within the column significantly differ (P<0.05).
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Table 4. Effect of beak-trimming and genetic combinations on egg production rate and egg weight in Korean native chickens

Egg production rate

Egg weight (g)

Debeaking Breeds
Hen-day (%) Hen-housed (egg) First egg Week 32
Debeaked YDYC 777824 168.2+5.9 35.440. 7% 52.6x1.5
YDCF 80.1+4.7 157.2+11.1 41.320.9* 55.5+1.7
YDCK 74.8+9.9 145.5+23.2 38.3+2.5%¢ 552422
YCCK 80.9+4.4 160.0+17.2 34.6+2.9" 56.1+3.0
CKCF 78.4+2.5 163.7+3.7 36.7+3.3% 55.8+1.8
YCCF 78.742.5 166.7+0.2 39.142.2%° 57.7+0.4
Non-debeaked YDYC 71.0+7.1 129.2+26.2 33.042.4™ 52.7+1.9
YDCF 79.6+1.3 155.3+14.7 35.2+1.9%¢ 56.9+1.2
YDCK 77.1+1.3 125.0+62.7 35.5£0.0° 56.2+0.7
YCCK 80.4+1.1 164.6+8.6 31.8+3.9° 55.6+2.2
CKCF 68.7+13.4 135.2436.1 39.9+0.0° 58.0+0.4
YCCF 78.6+1.6 127.6+39.3 36.0+£0.7" 57.2+1.2
P-value 0.4119 0.4699 0.0046 0.056
Debeaked(D) and non-debeaked(ND)
D 78.5+5.1 159.0+14.3* 37.743.2° 55.5+2.2
ND 75.546.7 139.2429.9° 34.943.0° 55.742.3
P-value 0.2707 0.0409 0.0061 0.3853
Breed(B)
YDYC 73.2+6.6 142.2428.7 33.842.6™ 52.7+1.6°
YDCF 79.8+3.1 156.3£11.7 38.343.6° 56.2+41.5%
YDCK 75.7+7.1 137.3+37.1 37.242.4% 55.6£1.7%
YCCK 80.7+3.2 161.9+13.1 33443.2° 55.942.4%
CKCF 73.6£9.7 149.4+26.6 38.3+2.7° 56.9+1.6"
YCCF 78.6+1.7 147.1£32.0 37.6£2.2% 57.4+0.8"
P-value 0.3568 0.6627 0.0055 0.0077
DxB 0.6424 0.6444 0.1224 0.8335
Values are meantstandard deviation.
DxB indicates the interaction effect of debeaking and breed.
¢ The different letters of superscript within the column significantly differ (P<0.05).
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SRS

32 2

)
X

Al hell thi hell weight
Debeaking Breed Shell color . bumen Haugh unit Yolk color Shell thickness Shell weigh
height (mm) (mm) (2)
Debeaked YDYC 23.943.4° 7.2+1.2 85.147.6 7.4+1.3 0.320+0.02° 7.5%1.1°
YDCF 26.3+4.1° 8.1£1.0 89.546.3 4.9+0.9¢ 0.335+0.02° 8.7+1.4*
YDCK 26.843.6° 7.0+1.7 82.0+13.7 7.141.4° 0.322+0.03° 8.2+1.0
YCCK 27.8+4.8° 7.0+1.1 83.347.1 6.5+1.1% 0.330+0.02° 7.940.6™
CKCF 30.643.8° 7.2+1.6 84.3+11.7 6.1£1.0° 0.330+0.02° 8.2+1.2%®
YCCF 29.644.6™ 7.241.2 83.6+7.6 6.4+1.3% 0.324+0.02° 8.5+0.9"
Non-debeaked YDYC 23443 .4° 6.6+1.1 82.5+7.1 7.4+1.3° 0.321+0.03° 7.4+0.8°
YDCF 27.7+4.5° 6.9+2.0 80.8+15.9 5.140.6° 0.345+0.01* 8.0+1.7°
YDCK 27.343.2° 7.0£1.0 82.6+6.5 6.4+1.0" 0.343+0.02* 8.3+0.9"
YCCK 28.444.5% 7.1£1.0 83.6+5.9 5.8+1.3¢ 0.341£0.01* 8.3+1.0°
CKCF 31.3+6.8 7.120.9 82.747.3 5.5+1.2¢ 0.329+0.03% 8.8+1.3%
YCCF 28.4+5.0% 7.8+1.1 86.9+6.6 6.6+1.6° 0.328+0.02° 8.9+1.0%
P-value <0.0001 0.2054 0.5250 <0.0001 0.0010 0.0003
Debeaked(D) and non-debeaked(ND)
D 27.444.6 7.2414 84.349.8 6.5+1.4 0.326+0.02° 8.1+1.1
ND 27.5%5.1 7112 83.348.5 6.2+1.4 0.334+0.02° 8.2+1.2
P-value 0.8039 0.3729 0.3711 0.1534 0.0112 0.3417
Breed(B)
YDYC 23.743.4° 6.9+1.2 83.847.4 7.4+1 3 0.321+0.02° 7.5+0.9°
YDCF 27.1+4.3° 7.5+1.7 84.8+13.0 5.0+0.7¢ 0.341+0.02* 8.3+1.6"
YDCK 27.043.5° 7.041.5 82.2+11.6 6.9£1.3% 0.329+0.03% 8.2:+0.9%
YCCK 28.244.5% 7.0+1.0 83.546.3 6.0+1.2¢ 0.337+0.02° 8.24+0.9°
CKCF 31.04+5.4° 7.1£13 83.549.6 5.8+1.1% 0.329+0.02 8.5+1.3"
YCCF 29.1+4.8% 7.5+1.2 85.1+7.2 6.5+1.4" 0.326+0.02% 8.7+1.0°
P-value <0.0001 0.3401 0.8252 <0.0001 0.0013 <0.0001
DxB 0.8607 0.2054 0.2174 0.3399 0.3330 0.2727

Values are meantstandard deviation.

DxB indicates the interaction effect of debeaking and breed.
2~ The different letters of superscript within the column significantly differ (P<0.05).
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Fig. 3. Feather damage scores on back, breast, wing, and tail of Korean native crossbreeding-combination chickens by age. D; de-

beaked chickens, ND; non-debeaked chickens.
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Table 6. Effect of beak-trimming and genetic combinations on feather damage score in Korean native chickens

Debeaking Breed Week 20 Week 30 Week 40 Week 50
Debeaked YDYC 1.00+0.00° 1.1140.12¢ 1.34+0.27¢ 1.83+0.49%f
YDCF 1.00+0.00° 1.13+0.22¢ 1.5240.44¢ 1.65+0.51¢
YDCK 1.00+0.00° 1.21+0.19% 1.62+0.37%¢ 1.82:+0,52%f
YCCK 1.00+0.00° 1.1120.13¢ 1.36+0.30" 1.68+0.46°
CKCF 1.00+0.00° 1.10+0.16% 1.28+0.27¢ 1.54+0.37"
YCCF 1.00+0.00° 1.1120.14¢ 1.5740.41%¢ 2.06::0.46"%
Non-debeaked YDYC 1.01£0.05° 1.18+0.18% 1.95+0.58 2.3340.58%4
YDCF 1.00+0.00° 1.4340.20® 2.16+0.49° 2.58+0.47%
YDCK 1.08+0.16" 1.45+0.30® 2.38+0.47° 2.5540.50™
YCCK 1.00+0.00° 1.19+0.14% 2.05+0.42® 2.2340.44%¢
CKCF 1.00+0.00° 1.59+0.33° 2.38+0.62° 2.6740.54
YCCF 1.00+0.00° 1.33+0.26™ 2.36+0.87" 2.87+0.83"
P-value <0.001 <0.001 <0.001 <0.001
Debeaked(D) and non-debeaked(ND)
D 1.00+0.00° 1.1340.17° 1.45+0.37° 1.76+0.49°
ND 1.01£0.07° 1.34+0.27° 2.18+0.60° 2.50+0.58"
P-value 0.0103 <0.001 <0.001 <0.001
Breed(B)
YDYC 1.0120.04® 1.15+0.16° 1.71+0.57 2.1340.59®
YDCF 1.00+0.00° 1.28+0.26" 1.85+0.56 2.1240.67%
YDCK 1.040.11° 1.29+0.26" 1.89+0.55 2.09+0.62%
YCCK 1.00+0.00° 1.14+0.14° 1.64+0.49 1.91+0.52°
CKCF 1.00+0.00° 1.34+0.35° 1.81+0.73 2.07+0.72°
YCCF 1.00:£0.00° 1.2140.23® 1.9340.76 2.39+0.75°
P-value 0.0016 <0.001 0.0826 0.0153
DxB 0.0003 <0.001 0.2706 0.088

Values are mean+standard deviation.
DxB indicates the interaction effect of debeaking and breed.
a1 The different letters of superscript within the column significantly differ (P<0.05).
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Table 7. Effect of beak-trimming and genetic combinations on Heat shock potein-70 expression level in Korean native chickens

Debeaki Week 12 Week 30
cone Breed ACt e ACt P
Debeaked YDYC —5.44+2.89 1.43 —2.5142.13 2.55
YDCF —4.81+1.86 0.93 —0.27+1.84° 0.51
YDCK —4.81£1.07 0.93 —3.0742.15" 3.76
YCCK —4.92+1.26 1.00 —1.16+1.88" 1.00
CKCF —4.61£2.03 0.81 —3.2140.75™ 4.14
YCCF —7.40+5.77 5.58 0.01+1.71* 0.44
Non-debeaked YDYC —5.06+1.01 1.10 —2.5142.13° 2.55
YDCF —4.2940.82 0.65 —0.32+£3.15° 0.56
YDCK —4.96+0.63 1.03 —3.54+1.37° 521
YCCK —5.0124.26 1.06 —2.34+1.11° 227
CKCF —5.26+1.13 1.27 —2.50+0.82° 2.53
YCCF —4.68+3.45 0.85 —0.10+3.43" 0.48
P-value 0.5877 <.0001
Debeaked(D) and non-debeaked(ND)
D —5.4142.53 1.44 —1.71+1.74 0.82
ND —4.88+2.20 1.00 —1.99+2.00 1.00
P-value 0.2816 0.5677
Breed(B)
YDYC —5.25+2.11 1.22 —2.67+1.66° 1.99
YDCF —4.25+1.68 0.61 —0.30+2.54" 0.38
YDCK —4.89+0.86 0.95 —3.27+1.81° 3.01
YCCK —4.96+3.06 1.00 —1.68+1.66™ 1.00
CKCF —4.93+1.63 0.98 —2.85+0.85 2.25
YCCF —6.04+4.83 2.11 —0.03+2.38* 0.32
P-value 0.5733 <.0001
DxB 0.5018 0.8226
Values are meantstandard deviation.
DxB indicates the interaction effect of debeaking and breed.
¢ The different letters of superscript within the column significantly differ (P<0.05).
The expression values of 2™*“ indicate the fold change in gene expression relative to the control.
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Table 8. Effect of beak-trimming and genetic combinations on heterophil and lymphocyte ratio (H/L ratio) in Korean native chickens

Debeaking Breed Week 12 Week 30
Debeaked YDYC 0.144+0.10 0.15+0.08
YDCF 0.15+0.08 0.2240.09
YDCK 0.18+0.11 0.15+0.06
YCCK 0.09+0.05 0.14+0.07
CKCF 0.1240.09 0.18+0.12
YCCF 0.14+0.07 0.19+0.09
Non-debeaked YDYC 0.16+0.10 0.19+0.08
YDCF 0.16+0.07 0.22+0.16
YDCK 0.1040.05 0.20+0.08
YCCK 0.1240.07 0.17+0.06
CKCF 0.16+0.08 0.13+0.08
YCCF 0.10+0.07 0.17+0.06
P-value 0.2824 0.3519
Debeaked(D) and non-debeaked(ND)
D 0.14+0.08 0.17+0.09
ND 0.13+0.07 0.18+0.09
P-value 0.7677 0.6969
Breed(B)
YDYC 0.15+0.10 0.17+0.08
YDCF 0.16+0.07 0.22+0.12
YDCK 0.1440.09 0.17+0.07
YCCK 0.11+0.06 0.15+0.06
CKCF 0.14+0.08 0.15+0.10
YCCF 0.12+0.07 0.18+0.08
P-value 0.3609 0.1753
DxB 0.1775 0.5050

Values are meantstandard deviation.
DxB indicates the interaction effect of debeaking and breed.
The values within the column not significantly differ (P>0.05).
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Table 9. Effect of beak-trimming and genetic combinations on intra-cellular nuclear DNA damage rate' in Korean native chickens

Debeaking Breed Week 12 Week 30

Debeaked YDYC 5.86+1.98% 16.93+0.88%
YDCF 7.2042.24%% 17.47+2.17™
YDCK 7.44£3,23%% 14.95+3.11¢
YCCK 9.45+2.63%% 18.61+5.52"
CKCF 10.96:1.51>% 12.26+1.74
YCCF 11.30£1.61™ 25.49+1.17"
Non-debeaked YDYC 4.99+1.61° 15.83+2.52
YDCF 19.50+2.86" 26.03+£7.4%
YDCK 6.40+2.97°% 18.68+5.27"4
YCCK 11.96+3.24° 16.19+1.57¢
CKCF 10.25+3.01% 14.65+2.49°
YCCF 9.64+1.07%% 28.83+5.84°

P-value <.0001 <.0001

Debeaked(D) and non-debeaked(ND)

D 8.72+2.90 17.48+4.76°
ND 10.46+5.31° 20.03+6.97*

P-value 0.0081 0.0256

Breed(B)

YDYC 543+1.76° 16.38+1.87™
YDCF 13.40+6.87° 21.7546.84°
YDCK 6.92+2.97° 17.28+4.73%
YCCK 10.70+3.08° 17.2743.78>
CKCF 10.60+2.28" 13.45£2.37°
YCCF 10.47+1.55° 27.35+4.55

P-value <.0001 <.0001

DxB <0001 0.0539

Values are meantstandard deviation.
DxB indicates the interaction effect of debeaking and breed.

! Intra-cellular nuclear DNA damage rate indicate % DNA in tail by comet assay.
7 he different letters of superscript within the column significantly differ (P<0.05).
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