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ABSTRACT : The objects of this study were to develop a new strain which has resistance to fowl typhoid, high perfor-
mance in laying, and producing brown shell eggs favored by domestic consumers. Several White Leghorn (WL) breeds known
as possessing genetic resistance to fowl typhoid and several brown shell egg breeds such as susceptible to the disease were
used to produce the controlled strains with cross mating between the strains within the breeds and the experimental strains
with crossbreeding between the breeds. The crossbred strains were Chungnong(CN) 21, 22, 23, 24, 25 and 26. The controlled
strains were ISA brown CC, Hyline brown CC and Lohman brown CC. The survival rates were 99.95% for chicks of age
0~17 weeks and 91% for adult chickens of age 18~72 weeks. There was no difference in survival rate between the crossbred
and the controlled strains. The means of age of 1st egg laying were 147 to 148 days and no difference was observed between
the crossbred and the controlled. The egg production rates of age 18~72 weeks were 83.76% for the crossbred strains and
77.82% for the controlled strains, which is significantly higher in the crossbred than controlled strains by 6%. The numbers
of the hen housed egg production of age 18~72 weeks were 292.33 eggs for the crossbred strains and 271.31 eggs for the
controlled strains. The difference of 21 eggs more produced by the crossbred than by the controlled was statistically significant.
The mean egg weights of age 18~72 weeks were 64.32g for the crossbred strains and 60.73g for the controlled strains, and
the difference of 3.59g was statistically significant. The feed conversion rates during the age of 18 to 72 weeks were 2.297
for the crossbred strains and 2.454 for the controlled strains. The crossbreds were reduced feed consumption by 157g for lkg
of egg production which was statistically significant. Haugh unit(H - u) at the age of 72 weeks were 82.20 for the crossbred
strains and 77.82 for the controlled strains. The crossbred strains were superior in egg quality by 4.38 H - u. There were no
significant differences in the yolk color and the eggshell thickness between the crossbred strains and the controlled strains.
The eggshell color of the crossbred strains was light brown which is the medium color of the white eggshell strains and the
brown eggshell strains. The body weights at the ages of 8, 12, 18, 42 and 71 weeks were not different between the crossbred
strains and the controlled strains.
(Key words : fowl typhoid, disease resistance, crossbreds, egg production)
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Table 1. Strains and breeds for experimental chickens

Breed Strain

White Leghorn Hyline White(Hw)
ISA White(iw)
Lohman White(Lw)
Hyline Brown(Hb)
ISA Brown(lb)

Lohman Brown(Lb)

Brown shell egg

hom(WL) £33 Aersdlo] $5% 28d FFCIFEF
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Table 2. Mating system and number of birds in crossbreds

. . Symbol Number
Line of male x Line of female .
of crossbred of birds
ISA White P.S x
Twlb, C N 21 120

ISA Brown P.S

Hyline White P.S x

Hwlb, C N 22 120
ISA Brown P.S

ISA Brown P.S x

Tbiw, C N 23 120
ISA White P.S W

ISA White P.S x

. IwHb, C N 24 120
Hyline Brown P.S

Hyline White P.S x

. HwHb, C N 25 120
Hyline Brown P.S

Lohman White P.S x

LwLb, C N 26 120
Lohman Brown P.S

Note : CN = Chung Nong
wijzgel] 2% 2ET 6AF
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Table 3. Viability of rearing and laying house period
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Treatment NumPer Viabili %)
of birds Rearing (0~ 17wks) Laying (18~60wks) Laying (18~72wks)

Crossbred :

CN 21 120 100.00 + 0.00° 9417 1+ 2.77° 91.67 + 4.30°
CN 2 120 9917 + 1.67° 9328 + 2.48% 91.60 + 2.03°
CN 23 120 100.00 + 0.00° 89.50 + 2.18° 87.00 + 2.58°
CN 24 120 100.00 + 0.00° 9583 + 145 9333 + 2.72°
CN 25 120 100.00 = 0.00° 9250 + 3.95 8938 + 3.75%
CN 26 120 100.00 + 0.00° 98.50 + 0.87° 96.00 + 2.83%
Mean+SD or sub-total 720 99.86 + 0.68" 9391 =+ 3.82° 9140 + 139
Controlled :

ISA Brown CC 400 9994 + 0.13° 93.00 + 1.58% 90.50 + 2.08"
Hyline Brown CC 400 99.95 + 0.10° 9400 + 0.71° 90.75 + 1.71*
Lohman Brown CC 400 99.95 + 0.10° 9400 = 0.71° 91.75 + 2.06°
Mean+SD or sub-total 1,200 99.95 + 0.10° 9367 + 1.23° 91.00 + 0.72%

M Means within a column with different superscripts are significantly different(P<0.05).
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Table 4. Age at Ist egg laying

Treatment Age at Ist egg Laging(day)
Crossbred : CN 21 145 + 1.83°
CN 22 148 + 332™
CN 23 152 + 332°
CN 24 145 + 2.06™
CN 25 150 + 0.50®
CN 26 147 + 2.65™
Mean + SD 148 + 3.29™
Controlled : ISA Brown CC 146 + 238"
Hyline Brown CC 144 1 2.75™
‘Lohman Brown CC 151 + 3.30™
Mean + SD 147 + 2.97™

*° Means within a column with different superscripts are signifi-
cantly different(P<0.05).
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Table 5. Hen day and hen-housed egg production

Ohh et al. : Comparison of Egg Production among Crossbreds with Resistance to Fowl Typhoid

Hen day(%)

Hen - housed(egg)

Treatment
18~60wks 18~72wks 18~60wks 18~72wks

Crossbred :
CON 21 88.07 + 1.40° 85.54 + 1.91% 24251 + 3.86° 30227 + 7.29®
CN 22 8599 + 1.31° 83.34 + 1.43° 23350 = 2.78% 291.14 + 3.90%
CN 23 87.16 + 1.74° 84.34 + 139" 22724 + 3.82% 28263 + 5.35%
CN 24 87.05 + 2.59° 84.42 + 3.10° 23820 + 838° 297.69 + 13.12°
CN 25 82.09 + 1.52° 7621 + 1.78° 22080 + 5.89% 265.62 + 9.94°
CN 26 9141 + 127 87.85 + 1.51° 25241 + 357 31492 £ 623°

Mean + SD 87.18 + 3.32° 83.76 + 0.52° 23621 + 11.22% 20233 £ 2.09%
Controlled :
ISA Brown CC 80.05 + 1.10° 78.04 + 135° 21596 + 19T 270.74 + 2.78%
Hyline Brown CC 80.08 + 1.13° 78.03 + 1.17° 217.74 £ 2.39° 273.01 £ 3.73%
Lohman Brown CC 80.11 + 1.41° 7740 + 1L10° 217.03 + 1.04° 270.19 + 4.91%

Mean + SD 80.08 + 127 77.82 + 0.55° 21691 = 3.16° 27131 + 2.11%

® Means within a column with different superscripts are significantly different(P<0.05).

TFable 6. Egg mass production of controlled and crossbreds

Treatment 18~60wks(kg) 18~72wks(kg)
Crossbred :
CN 21 1525 + 0.19° 19.22 + 034°
CN 22 1524 + 0.25° 19.18 + 031°
CN 23 1429 + 0.15° 17.93 + 0.18°
CN 24 15.11 + 0.65° 19.12 + 0.86°
CN 25 1448 + 0.41° 1743 + 0.60°
CN 26 1595 + 027 20.11 + 0.39°
Mean + SD 15.05 + 0.67° 18.83 = 1.05°
Contolled :
ISA Brown CC 13.01 + 0.19° 16.54 = 0.30°
Hyline Brown CC 1294 + 0.16° 1647 + 0.21°
Lohman Brown CC 13.00 + 0.25¢ 1642  0.26°
Mean + SD 12.98 + 0.22¢ 1648 + 0.28°

®¢ Means within a column with different superscripts are signi-
ficantly different(P<0.05).
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Table 7. Average egg weight at various age of controlled and crossbreds

Treatment 30wks(g) 72wks(g) 18 ~60wks(g) 18~72wks(g)

Crossbred :
CN 21 62.54 + 397" 67.84 + 5.18% 62.90 + 0.63° 63.59 + 0.79°
CN 22 64.96 = 5.01° 68.92 + 721% 6524 + 1.03° 65.88 + 1.10°
CN 23 61.69 + 3.99° 67.19 + 5.15™° 6291 + 0.84° 63.44 + 0.05°
CN 24 62.19 + 4.48° 69.87 + 522 6345 + 0.63° 64.24 + 0.65°
CN 25 6439 + 369" 7130 + 4.73° 64.92 + 0.29° 65.62 + 0.47"
CN 26 62.97 + 3.91™ 68.64 + 505" 6320 + 0.30° 63.86 + 027"
Mean + SD 63.12 + 1.81° 68.96 + 233 63.68 + 1.19° 64.32 + 0.31°

Controlled :
ISA Brown CC 59.42 + 435 64.59 + 5.90° 6024 + 0.62° 61.08 + 0.75°
Hyline Brown CC 59.13 + 4.17° 63.42 + 4.96° 59.43 + 0.18° 6032 + 0.26°
Lohman Brown CC 59.64 + 4.23° 65.57 + 5.71% 59.89 + 0.24° 60.78 + 0.26°
Mean + SD 59.40 + 1.09° 64.53 + 1.77% 59.85 + 0.54° 60.73 + 0.23°

b Means within a column with different superscripts are significantly different(P<0.05).

Table 8. Average feed consumption and feed conversion of controlled and crossbreds

Feed consumption(g)

Feed conversion

Treatment
0~ 17wks 18~60wks 18~72wks 18~60wks 18~72wks
Crossbred :
CN 21 5149 + 0.22° 117.71 + 1.49° 11547 + 2.08> 2279 + 0.03* 2243 + 0,059
CN 22 51.92 + 0.89° 119.88 + 2.89° 117.53 + 3.68 2319  0.04% 2282 + 0.05%
CN 23 51.28 + 0.08" 118.69 * 0.52° 117.16 £ 0.70° 2399 + 0.02% 2374 + 0.02%
CN 24 5127 + 037 118.03 + 0.24® 11549 + 0.45% 2314 + 0.09% 2267 + 0.11°
CN 25 4948 + 0.15° 117.76 + 0.60° 11595 + 121® 2399 + 0.06™ 2467 + 0.09°
CN 26 50.74 + 0.07° 117.56 + 0.73° 11422 + 0.80° 22031+ 0.04° 2.165 + 0.05°
Mean + SD 50.96 + 0.88° 11822 + 1.66® 115.90 = 0.66° 23151 + 0.09% 2297 + 0.03°
Controlled :
ISA Brown CC 48.62  0.03° 11096 + 0.79° 109.23 + 1.14° 2484 + 0.04° 2435 + 0.04°
Hyline Brown CC 4873 + 0.01° 111.80 + 0.26° 109.71 + 0.08° 2,521 + 0.03° 2467 = 0.03°
Lohman Brown CC 48.14 + 0.02° 110.17 + 0.40° 108.42 + 0.45° 2.495 + 0.04° 2461 + 0.04°
Mean + SD 4850 = 027 11098 + 0.89° 109.12 + 047 2.500 + 0.04° 2454 + 0.02°
% Means within a column with different superscripts are different(P<0.05).
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Table 9. Egg quality of Haugh unit, egg shell color, yolk color and shell thickness at 30 weeks of age

Treatment Haugh unit Shell color Yolk color Shell thickness (mm)
Crossbred:
CN21 9405 + 5.02¢ 55.02 + 6.38% 825 + 0.70° 0.41 + 0.02°
N2 97.50 + 5.44% 54.10 = 5.54° 823 + 0.56™ 041 + 0.02°
CN23 94.90 + 493 54.15 = 8.12° 7.98 + 0.68° 0.41 = 0.02%
CN24 9639 + 4.80™ 56.07 = 5.29° 8.18 + 0.65% 0.41 £ 0.03™
CN25 9747 + 3.75® 51.20 + 5.0° 8.32 + 0.77°¢ 0.41 + 0.03%
CN26 9523 + 4.58™ 5247 + 59> 8.30 + 0.72°¢ 0.41 + 0.02°

Mean = SD 95.92 + 1.90™ 53.84 + 241% 821 + 0.21%¢ 0.41 £ 0.01%
Controlled :
ISA Brown CC 93.62 + 9.12¢ 28.15 + 3.34° 837 + 0.94™* 0.40 + 0.02°
Hyline Brown CC 9775 + 5.89° 28.03 + 3.91¢ 868 + 0.62° 0.38 + 0.03°
Lohman Brown CC 95.32 + 7.01%¢ 2625 + 3.99° 8.70 = 0.70° 039 + 0.03°

Mean + SD 95.56 + 2.44™ 2748 + 1.57° 858 + 035® 0.39 + 0.01°

abede

Means within a column with different superscripts are significantly different(P<0.05).
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Table 10. Egg quality of Haugh unit, egg shell color, yolk color and shell thickness at 72 weeks of age

Treatment Haugh unit Shell color Yolk color Shell thichness
(0 ~ 812) (1 ~ 15) (mm)

Crossbred:
CN21 81.77 + 9.87™ 6025 + 542° 870 + 0.70° 038 + 0.03™
CN22 84.11 + 11.70® 5825 + 5.11° 8.80 + 0.63° 0.38 + 0.03%
CN23 78.76 + 10.09® 59.10 + 4.92° 8.60 + 0.76" 037 + 0.03%
CN24 83.74 + 10.28™ 5930 + 4.61° 8.90 + 0.76" 037 + 0.03°
CN25 86.73 + 6.76" 59.88 + 4.69° 9.10 + 0.70° 037 + 0.03*
CN26 78.08 + 10.24% 59.80 + 5.28° 8.80 + 0.64° 037 + 0.03*

Mean + SD 8220 + 4.10™ 59.43 + 1.64° 8.82 + 025° 0.38 + 001"
Controlled :
ISA Brown CC 7442 + 12.81° 32.10 + 5.79° 790 + 0.62° 039 + 0.03°
Hyline Brown CC 7929 + 1237 3172 + 411° 7.80 + 0.80° 038 + 0.03*
Lohman Brown CC 79.75 + 12.44™ 32.11 + 4.88° 8.00 + 0.52° 0.38 + 0.03%

Mean + SD 77.82 + 323% 31.98 + 1.48° 790 + 0.14° 0.38 + 0.01*

®ed Means within a column with different superscripts are significantly different(P<0.05).



Ohh et al. : Comparison of Egg Production among Crossbreds with Resistance to Fowl Typhoid 9

Table 11. Body weight at various ages of controlled and crossbreds

Treatment 8 wks(g) 12 wks(g) 18 wks(g) 42 wks(g) 72 wks(g)
Crossbred:
CN 21 62130 + 4581 1,054.00 + 72.08%°  1,521.50 + 119.12°  1975.5 + 17531%  1,959.3 + 205.07
CN 22 615.50 + 4145 1,052.30 £ 61.66°¢  1,528.50 + 111.30°  2,033.8 + 190.23™¢  2,002.8 + 213.36
CN 23 659.00 + 59.61°  1,082.00 + 79.73°  1,458.00 = 12030°  1,951.5 + 191.93° 1,913.5 + 215.82°
CN 24 627.00 + 46.59™  1,070.50 + 76.83  1,552.50 + 119.95°  2,037.5 + 190.00™  2,003.5 + 188.42%
CN 25 57630 + 5838°  1,061.00 + 54.83™¢  1,546.50 + 109.21°  2,117.0 + 130.80" 2272.5 + 264.21°
CN 26 664.30 + 40.69"  1,098.50 + 79.92° 1,536.50 = 119.39°  1,997.0 + 163.58°  1,918.8 + 177.00°
Mean + SD 62723 £ 3293 1,069.72 + 2278  1,523.92 + 4443  2,01863 + 77.35°  2,011.73 + 140.67
Controlled :
ISA. Brown CC 597.50 + 65.52%  1,032.30 + 10547  1,535.10 + 108.12°  2,0139 + 17416™  2,030.3 * 204.90™

1,085.30 + 96.10®
94930 + 91.07°

Hyline Brown CC  644.50 + 80.75"™
Lohman Brown CC 599.50 + 58.71%*

1,556.40 + 129.17"
1,543.70 £ 98.47"

2,072.9 + 208.57°
2,0353 + 194.28"

2,096.3 + 180.69™
2,021.6 + 166.85*

+

Mean + SD 613.83 + 32609  1,02097 + 62.94°

1,545.07

2561°  2,043.93 + 5247  2,046.17 + 44.22%

H

® Means within a column with different superscripts are significantly differents(P<0.05).
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