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Estimation of Genetic Parameters for Body Weight, Shank Length,
and Shank Width in Korean Pheasant
J. Kim and Y. H. Yang*
Cheju Institute of Livestock Production

ABSTRACT

This study was carried out to estimate the heritability and genetic correlation for body weight,

shank length and shank width at various wk of age in growing Korean pheasant, All the

measurements were done from one day to 20 wk of age with 4 wk interval. The heritability

estimates for body weight were in the range of 0.54~0.59 for male and of 0.49~0.81 for female

from 4 to 20 wk of age. The heritability estimates of male and female were in the range of 0.38~0.
82 and 0.41~0.67 for shank length, and of 0.48~0.88 and 0.49~0.71 for shank width, respectively.

Genetic and phenotypic correlation coefficients between the measurements at different ages in

each trait of body weight, shank length and shank width were medium to high positive values. Be-

cause the estimates of heritabilities and genetic correlations were high, the genetic gain for body

weight is expected by either a direct selection or an early selection based on the record of early

growing stage.

(Key words : body measurements, heritability, genetic correlation, pheasant)
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Table 1. Number of records

Item Families Progeny Proge.ny /
family

Male data 24 193 8.0

Female data 28 303 10.8
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Table 2. Overall means and SD for BW, shank length, and shank width at various wk of age
Male Female
Trait Mean SD cv Mean SD Ccv
BW(g)
1 day 15.6 1.55 9.96 15.6 1.49 9.55
4 wk 109.9 20.17 18.36 102.5 16.82 16.41
8 wk 361.3 51.25 14.18 208.2 37.94 12.72
12 wk 697.1 83.88 12.03 543.4 57.50 10.58
16 wk 940.5 82.84 8.81 676.1 63.21 9.35
20 wk 1022.6 90.93 8.89 724.9 61.52 8.49
Shank length{(mm)
1 day 25.0 0.79 3.16 24.9 0.85 3.42
4 wk 48.2 3.4 7.34 47.0 2.87 6.11
8 wk 72.9 4.48 6.15 67.4 3.48 5.17
12 wk 85.6 3.48 4.07 74.3 2.68 3.60
16 wk 86.4 2.99 3.46 74.8 2.67 3.57
20 wk 86.5 2.99 3.46 74.9 2.62 3.50
Shank width(mm)
1 day 2.2 0.09 3.87 2.2 0.09 4.32
4 wk 3.8 0.30 7.97 3.6 0.27 7.40
8 wk 5.2 0.34 6.49 4.9 0.30 6.18
12 wk 6.1 0.32 5.20 5.5 0.28 5.20
16 wk 6.6 0.31 4.71 5.7 0.29 5.00
20 wk 6.7 0.33 4.90 5.8 0.29 5.05
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Table 3. Mean squares of the fixed and random effects in the model for BW, shank length and shank

width by every 4 wk

Trait df 14! 4 wk 8 wk 12 wk 16 wk 20 wk
BW
Male
Hatch 6 5.22* 1957.84** 8075.11™  26292.15** 13032.75* 19554.73*
MC? 23 12.95" 921.16* 6457.24™  17719.00"™ 17881.05* 18188.01*
Error 163 0.72 220.20 1646.99 4435.86  4543.49 4797.54
Female
Hatch 6 5.91* 1554.21** 8351.11*  16102.31** 26011.46** 23472.05*
MC 27 13.83* 796.75** 4920.53*  12083.17* 15254.23" 14283.19%
Error 269 0.99 185.27 840.94 2002.38  1904.68 1880.85
Shank length
Male
Hatch 6 1.71* 44.20™ 52.89** 40.79* 46.57* 45.59*
MC 23 2.23* 32.19= 43.22* 26.66™* 20.15* 20.43*
Error 163 0.35 7.40 15.54 7.14 5.37 5.30
Female
Hatch 6 2.53* 40.34™ 99,01** 78.89** 99.18* 84.85*
MC 27 2.69™ 21.14* 30.81* 16.32* 13.64* 15.26™
Error 269 0.43 5.76 6.76 3.42 3.11 2.9
Shank width
Male
Hatch 6 0.014* 0.202* 0.243* 0.186* 0.199™ 0.392*
MC 23 0.028* 0.229* 0.400™ 0.301* 0.232* 0.267*
Error 163 0.004 0.064 0.076 0.070 0.068 0.071
Female
Hatch 6 0.025** 0.228* 0.321™ 0.325™ 0.478* 0.494**
MC 27 0.035* 0.221* 0.303* 0.318* 0.275* 0.308*
Error 269 0.005 0.051 0.055 0.048 0.045 0.048
tone day old.

2Single-pair mating combination,
*P<0.05 = P<0.01
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Table 4. Estimates of variance component and heritabilities for BW, shank length and shank width at

various wk of age

) Male Female
Trait - =
UZMC G‘ZE hZiSE &ZMC &21-; hziSE
BW
1 day 1.61 072 1.38 £ 0.14 1.24 099 1.11 £0.15
4 wk 92.23 220.20 0.59 £ 0.17 59.25 185.27 0.49 £ 0.14
8 wk 632.94 1646.99 0.56 £ 0.17  395.31 840.94 0.64 £ 0.15
12 wk 1747.83 4435.86 0.57 = 0.17  976.82 2002.38 0.66 = 0.15
16 wk 1754.99 4543.49 0.56 £ 0.17 1293.56 1904.68 0.81 = 0.16
20 wk 1761.95 4797.54 0.54 + 0.17 1201.78 1880.85 0.78 + 0.16
Shank length
1 day 0.246 0.354 0.82 = 0.18 0.219 0.431 0.67 = 0.15
4 wk 3.262 7.403 0.61 = 0.17 1.491 5759 0.41 £ 0.13
8 wk 3.642 15.544 0.38 £ 0.15 2.330 6.762 0.51 + 0.14
12 wk 2.569 7.137 0.53 £ 0.17 1.249 3.420 0.54 £ 0.14
16 wk 1.944 5.374 0.53 £ 0.17 1.021 3.108 0.50 = 0.14
20 wk 1.991 5.295 0.55 £ 0.17 1.196 2.910 0.58 £ 0.15
Shank width
1 day 0.003 0.004 0.88 = 0.18 0.003 0.005 0.70 = 0.15
4 wk 0.022 0.064 0.50 £ 0.17 0.016 0.051 0.49 = 0.14
8 wk 0.035 0.076 0.63 = 0.18 0.024 0.055 0.60 = 0.15
12 wk 0.030 0.070 0.60 = 0.17 0.026 0.048 0.71 £ 0.15
16 wk 0.022 0.068 0.48 £ 0.16 0.022 0.045 0.67 = 0.15
20 wk 0.026 0.071 0.54 = 0.17 0.025 0.048 0.69 £ 0.15
oA Z+zt 0.48~0.88 2 0.49~0.71¢] A2 F34 (1994) & 453 AF3 12049% AFHY FA38E
vl 5437 AF, Bl Aol 2 FAo] FHAH ) st 02302 B A3 WA Husdin, FEYLHE
FAEE =4 vehda Qe Ao 2 EAFo] o] § 04002 & d7AAe} vlsstA Rudtgct FHE
AE) digh /A Al {18 HEE Hed AL frRdey B8 dAT SEXNES s & o
2 AAHAT DI 2078 AFNZFE Hste] 2L 2L
F3d AFED LR ZEELRLE RE ZPohd 1253 (Fd44, £31 0.80, &3 0.88) 7%
FAA YR =L A (+) 2 FHBAE Holx 3l 1653 (2438, 71 0.94, 43 0.96) Aol 3t
on, 23 FHo] AFI4E A= =4 JEr Az AR a9 HEH B F Us AR
v ick(Table 5). 19% 52 45% 2 873 Al 2= et
Z7e) HARBE FHAA 0,49 2 0572, T 7ol Rolel B 3 N Fg

Me 0.78 2 0.682 FAHJ=H, Gualy(1992) =
HalA A FE 3, 6 2 9F% AF JHE 042, 0.
19 2 0.112 2 dpoMEct A wusisich L3
B AR 453 AFH 165% AT 18
Be I AHolA 42 0.68 £ 0.782, FEFAY
g 0317 0422 A7 FH=HIJed, Rizzi &

FHE
g 1EF Gl lﬂx—i = A
Bo]1 JtH(Table 6). 3 Rizzi 5(1994) & 453
1209 % ¢ Al 7E°l7P°ﬂ FHYHE 0482, &
PP LTS 0.3302 Fusted & Ad7olMe 45
B 1653 A7to] do] Alo]d] FAAHRL =
oA 24z} 0.659) 0.67% Rizzi 5(1994) ¢ 23}
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Table 5. Estimates of genetic and phenotypic correlation coefficients for BW

— N
7‘3] A oo}:og =

s

L @2 AYel e FARS

Trait!23 BWO BW4 BW8 BW12 BW16 BW20
BW0 Male 0.49 £ 0.19 0.57 £ 0.17 0.49 = 0.19 0.61 + 0.16 0.65 £ 0.15
Female 0.78 £ 0.10 0.68 = 0.12 0.74 £ 0.11 0.79 £ 0.09 0.86 = 0.07
BW4 Male 0.33 + 0.10 0.90 = 0.06 0.65 £ 0.16 0.45 £ 0.22 0.40 = 0.23
Female 0.46 + 0.06 0.89 £ 0.06 0.74 £ 0.12 0.70 £ 0.13 0.69 + 0.14
BW8 Male 0.37 £ 0.09 0.80 = 0.03 091 £0.06 0.77 £ 0.12 0.72 £ 0.15
Female 0.42 = 0.07 0.77 = 0.03 0.94 £ 0.04 0.86 = 0.07 0.81 = 0.08
BWI12 Male 0.33 £ 0.10 0.52 %= 0.06 0.80 = 0.03 0.90 £ 0.07 0.80 + 0.11
Female 0.44 £ 0.07 0.54 = 0.05 0.79 £ 0.03 0.96 £ 0.02 0.88 = 0.06
BW16 Male 0.35 £ 0.09 0.31 = 0.08 0.60 £ 0.06 0.77 £ 0.03 0.94 + 0.04
Female 0.48 £ 0.07 0.42 £ 0.06 0.68 = 0.04 0.85 £ 0.02 0.96 £ 0.02
BW20 Male 0.35 £ 0.09 0.25 £ 0.08 0.52 + 0.06 0.62 £ 0.52 0.85 + 0.02
Female 0.49 £ 0.07 0.37 £ 0.07 0.59 = 0.05 0.73 £ 0.04 0.87 £ 0.02
! Above diagonal: genetic correlation coefficient and standard error,
2 Below diagonal: phenotypic correlation coefficient and standard error,
3 BW0, BW4, BW8, BW12, BW16 and BW20 are body weights at 1-d old and at the ages of 4, 8, 12, 16 and 20
wks, respectively.
Table 6. Estimates of genetic and phenotypic correlation coefficients for shank length
Trait!23 SLO Sl4 SL3 SL12 SL16 SL.20
SLO Male 0.59 £ 0.17 0.58 £ 0.19 0.57 £ 0.18 0.53 = 0.19 0.56 £ 0.18
Female 0.77 £ 0.12 0.64 = 0.15 0.68 £ 0.14 0.72 £ 0.13 0.73 £ 0.12
SL4 Male 0.47 = 0.07 0.91 £ 0.08 0.78 £ 0.14 0.65 £ 0.17 0.56 + 0.19
Female 0.45 = 0.06 0.88 £ 0.07 0.67 £ 0.15 0.67 £ 0.16 0.69 £ 0.14
SL8 Male 0.43 = 0.07 0.69 £ 0.04 0.98 £ 0.08 0.86 = 0.12 0.75 £ 0.15
Female 0.42 £ 0.06 0.76 = 0.03 0.82 £ 0.09 0.81 £ 0.09 0.80 £ 0.09
SL12 Male 0.41 = 0.08 0.43 £ 0.07 0.57 £ 0.06 1.02 £ 0.02 0.99 = 0.03
Female 0.38 = 0.07 0.41 £ 0.06 0.68 £ 0.04 0.99 £ 0.01 0.98 = 0.02
SL16 Male 0.46 = 0.07 0.40 = 0.07 0.52 £ 0.06 0.84 £ 0.02 1.01 £ 0.01
Female 0.42 £ 0.06 0.39 + 0.06 0.64 = 0.04 0.90 + 0.01 1.00 = 0.06
SL20 Male 0.49 £ 0.07 0.41 £ 0.07 0.51 = 0.06 0.83 £ 0.03 0.96 = 0.01
Female 0.45 £ 0.06 0.42 £ 0.06 0.67 £ 0.04 0.92 £ 0.01 0.94 = 0.01

! Above diagonal

: genetic correlation coefficient and standard error.

2 Below diagonal: phenotypic correlation coefficient and standard error.
2 SLO, SL4, SL8, SL12, SL16 and SL20 are shank lengths at 1-d old and at the ages of 4, 8, 12, 16 and 20 wks,

respectively.
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Table 7. Estimates of genetic and phenotypic correlation coefficients for shank width

Trait?2? SWO0 SW4 SW8 SW12 SW16 SW20
SWo Male 0.49 £ 0.21 0.42 = 0.21 049 = 0.20 0.52 + 0.20 0.44 = 0.21
Female 0.82 £ 0.10 0.74 £ 0.12 0.57 £ 0.15 0.50 = 0.17 0.74 £ 0.12
SW4 Male 0.23 = 0.09 0.89 £ 0.09 0.71 £ 0.16 0.59 = 0.21 0.65 = 0.19
Female 0.39 + 0.06 0.91 £ 0.07 0.59 £ 0.16 0.47 £ 0.19 0.61 £ 0.16
SW8 Male 0.26 = 0.09 0.61 = 0.05 0.96 £ 0.05 0.80 = 0.12 0.86 = 0.10
Female 0.37 £ 0.07 0.57 = 0.05 0.82 £ 0.09 0.71 = 0.13 0.82 £ 0.10
SW12 Male 0.24 + 0.09 0.39 + 0.07 0.66 % 0.05 0.88 = 0.09 0.92 = 0.06
Female 0.40 = 0.07 0.34 = 0.07 0.52 = 0.06 0.94 + 0.04 0.96 & 0.04
SWi16 Male 0.28 +£ 0.09 0.22 £ 0.08 0.53 + 0.06 0.63 + 0.05 0.98 + 0.04
Female 0.31 £ 0.07 0.21 = 0.07 0.35 £ 0.07 0.63 + 0.05 0.95 + 0.04
SW20 Male 0.28 + 0.09 0.24 £ 0.08 0.53 £0.06 0.71 £0.04 0.79 = 0.03
Female 0.39 = 0.07 0.27 £ 0.07 0.43 £ 0.06 0.60 = 0.05 0.63 + 0.05

! Above diagonal: genetic correlation coefficient and standard error.

2 Below diagonal: phenotypic correlation coefficient and standard error.
3 SWo, SW4, SW8, SW12, SW16 and SW20 are shank widths at 1-d old and at the ages of 4, 8, 12, 16 and 20

wks, respectively,
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