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The growth stage study on the femur and tibia of
Korean native chicken after hatching
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Skeletal development of chicken has been widely discussed in industrial forums and various research
reports. However, these studies were emphasis on the commercial chicken strains for improve egg and
meat production whereas the skeletal quiet remains as a potential weak link related to facilitating in
the physical support of heavier carcasses at ever younger ages. For that, the study of standardization
of skeletal development is important but it was rarely reported in Korean native chicken (KNC). The
study was investigated the skeletal characteristics of KNC for international standardization. We studied
in KNC at 2, 14, 28, 42, 56, 70, 84, 98, 112, 126, 147, 168, 196, 224, 336 and 448 days after hatch (male
and female, n=13 for each group). We measured the body weight (BW), and after sacrifice measured
organs and remove muscle from femur & tibia and measured bone weight. Data were analyzed by
ANOVA, Duncan test, correlation analysis and regression analysis of SAS 9.1. We analyzed the data
of BW, femur & tibia and made growth curve also. The BW was significantly increased up to 147 days
after hatch (male, 1,927.88+68.92 g; female, 1,456.00+£50.11 g), and then increased gradually. At 336
days, these growth was stop (male, 2,467.00+42.84 g; female, 1,568.71+£62.62 g). The growth of femur
& tibia length and width was stop on 98 ~126 days after hatch. At 98 days, we measured the length
and width of femur & tibia in male were 132.39+£3.18 mm & 25.98+0.59 mm whereas in female at
112 days the length of femur & tibia was 116.40£1.55 mm and at 126 days width was 21.41+0.38 mm.
Our study suggests that the growth of male KNC was classified pre-puberty (0~98 days), puberty (98~
336 days) and maturity (after 336 days), meanwhile female was shown similar trend however puberty
period of KNC was 112 or 126 days after hatch.

Key words : Korean native chicken, Body weight, Femur, Tibia, Growth curve
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A 1} A QA =71 314 3l(male, 1,927.88+68.92 g; female,

1,456.00450.11 g) (Table 1, P<0.01), 1682 HE] 4244

HI=: Duncan's multiple range test 4= A1}, F3} E31=7] AAFste] 336U Y o]ojl= & afolrt glo] &
T e g Ae2 1479704 dHEE [§9 A EQaL, Fo} F M48Uof|A= A 2,368.1342.39 g,

Table 1. Changes in body, femur and tibia weights (g) in postnatal Korean native chicken from hatch to 448 days of age

Age in days
(2 Sex
2 14 28 ) 56 70 84 98 112 126 147 168 196 224 336 448
Body Male 251.83+ 45200+ 666.17+ 1,105.50+ 121500+ 147025+ 1,653.00+ 1,771.50+ 1927.88= 1,994.14+ 2,001.00+ 1,960.13= 2467.00+ 2368.13+
weight 1003 21.08"  3691° 4130°  4525" 217" 4924™ 9091  68.92° 9058°  13.94°  62.03° 4284" 239"
Female 230.00+ 35713+ 608.78+ 88400+ 91888+  1,049.75+ 1232.88+ 133425+ 145600+ 1,877.63+ 1,546.67+ 1,530.00+ 161771+ 171143+
1041 2114 1026" 22919 2405 55037 2272°  5240™ 5017 81.86™ 8495 353 662" 158
Male vs Female sk sk *k ok sk ok sk * sk sk ok sk
Femur Male 008+ 033+  1.02+ 204+ 376+ 544 575+ 828+ 825+ 924+  10.01x 116l 1227+ 1475+ 1639+  16.52+
weight 0.00" 001 0.05° 0.06' 075" 0.10" 0.12" 0.22¢ 0.13¢ 0.14" 024" 039° 0.30° 0.18° 0.22* 0.24"
Female 007+ 029+ 094+  1.56= 300+ 422+ 437+ 544+ 502+ 537  65lx 667+ 687+ 848+ 823+ 8.81+
0.00’ 000" 0.04 006" 008° 012" 006 008 008" 014" 016  0.11° 0.02° 023" 023" 0.06*
Male Vs Female Kk kk *%k Kk sk ok kk *%k Kk sk ok Kk *%k kk *%k
Tibia Male 012+ 057+ 155+ 302t 589 876x 975t 1260+ 1262+ 1352+  1546x 1636+ 1874t  2051x 2220+ 2336+
weight 001 001 006" 007 005 0.07 0.21' 015" 014" on® 014" 0.09° 011> 028  027° 0.23*
Female 0.1+ 046+ 146+ 229+ 432+ 634+ 665t 760+ 828+ 82+ 851+ 857+ 8.63+ 1146+ 1338+  13.52+
0.01" 0.01°  0.04 0.08' 0.10"  0.03¢ 0.08¢ 0.12° 0.06™ 012" 0.2 011  on® 0.20° 0.11* 0.14*

sk

ok

sk

ok
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Values are mean+S.E.M. *male vs female (Z-fest, P <0.05), **male vs female (7*test, P<0.01). The different superscript letters indicate statistically significant difference in each row on
Duncan's multiple range test. significant difference of superscript letters are significant at P<0.01 (one-way ANOVA).
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Fig. 1. (A)Regression of body weight on the age (days). Male and female body weight as a function of days (B) Fractional growth of body weight
as a proportion of the measure at 448 days of age. (C, D) Fractional growth of femur (C) and tibia (D) length as a proportion of the measure at 448

days of age. Means represent 13 birds per sex and days.
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Table 2. Growth of the femur and tibia in Korean native chicken from hatch to 448 days of age

Age in days
(mm) Sex
2 14 28 4 56 70 84 98 112 126 147 168 196 224 336 448
Femur  Male 2130+ 3113 4473 5757+ 6332+ 8001k 8611k 9094t 9098t  O1S3: 9268+ 9373k 0402t 9488t 9525 9629+
length 026" 051° 026 1.22° 121° 117 1.67° 2.66™" 0.77*® 1.41% 4t 217t 2360 222% 1.70* 1.43*
Female 21.57+ 29.60+ 4204+ 5321+ 6257+ 7461+ 7755k  79.84x  79.64+  79.63=  79.16x 7933+ 79.54+ 7939+ 7948+  80.59+
043° 029" 043" 1042 073 062" 059" 163" 091" 1.68" 1328 st it 128t 156" Lo1*
Male Vs Female * * Kk *%k sk sk kk kk ok *%k sk kk ok k%
Tibia Male 2935t 4094 60.65 7770+ 8515t 11398+ 12353t 13239+ 133.08: 13807+ 137.01% 13881= 13943+ 140.00= 140.50+  140.76=
length 025° 076" 126 1.94° 176" 1365 207" 38 123" 268" 165" 283" 302 3190 20" 1.53*%
Female 28.52+ 3081+ 5822+  73.04+ 8179+ 10588+ 11004+ 11546+ 11640+ 11406+ 11570+ 11728+ 11517+ 11625+ 11240+ 11670+
0.62" 1219 092" 1555 096°  0.66° 117 4.81¢ 155" 233* 136" 1e1* 206" 228" 157 1.29%
Male Vs Female ok ek ek ek ek ek ok ek ek ek Kk
Femur  Male 1.63+ 298+ 258+ 6.67+  7.68+ 718t  9.19+ 9.79+ 9.44+ 9.53+ 989+ 970+  10.18+ 1023t  9.79+ 9,61+
Width 0.03" 0.16° 0.09° 045 026° 019" 032° 0.21*° 0.15"° 0.32*° 029" 018" 036" 033 045" 0.18"°
Female 187+ 274+ 245+ 546+ 686+ 647+  7.83+ 7.69+ 8.09+ 8.10+ 683+ 845t 819+ 839 773 8.36+
0.09° 010" 014%™ 025 017° 034 020" 031" 0.06* 0.17* 041° 029" 024 029" 014" 0.16*
Male vs Female * *ok *k *ok ok ok *ok %k *k *ok *ok *ok
Tibia Male 410+ 811+ 1122+ 1537+ 1872+ 2348+ 2429+ 2598+ 2610+ 2422+ 2645+ 2653+ 27.07+ 28.13+ 2605+  26.04x
proximal 090"  022° 057 097" 047°  060°  050°C 059" 053" 081°° 060" 075" 085" 061" 1.18"C 155
endof  Female 4.55+  7.83:  9.94x 1406+ 1683 1973+  20.58+ 2031+ 2056+ 2141+  19.89+ 2229+ 2226+ 2243+ 20163+ 2290+
width 0.29 023" 017° 0.54" 023" 043°  038°P 037" 035°° 075" 068 049" 042" 067" 049" 055"

Male vs Female
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Values are meant+S.E.M. *male vs female (Z-fest, P<0.05), **male vs female (7Ttest, P<0.01). The different superscript letters indicate statistically significant difference in each row on

Duncan's multiple range test. significant difference of superscript letters are significant at P<0.01 (one-way ANOVA).
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Table 3. Pearson correlation coefficient of the days after hatch and body weight versus length and weight of the bone.

Age in days Body weight
Variable
Male Female Male Female
Femur weight 0.912 0.858 0.930 0.908
<.0001 <.0001 <.0001 <.0001
Femur length 0.641 0.578 0.879 0.838
<.0001 <.0001 <.0001 <.0001
Tibia weight 0.897 0.896 0.943 0.873
<.0001 <.0001 <.0001 <.0001
Tibia length 0.632 0.613 0.856 0.874
<.0001 <.0001 <.0001 <.0001
Pearson correlation coefficient is significant at P<0.001 (bilateral).
Regression of femur weight on days Regression of tibia weight on days
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16 ¥
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Fig. 2. (A, B) Regression of the femur (A) and tibia (B) weight on the age in days, (C, D) Regression of the femur (C) and tibia (D) length on the

age in days.
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