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Heritabilities of Age at First Laying, Egg Weight, Egg Production,
and Body Weight in Satsuma Native Fowls.
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Hisashi HicasHiowaToko*, and Shizuo GoTo*

(Laboratory of Animal Breeding)
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MEBSIUHE

1969 4, BEINBRANZOBIFR X v EEE O
Wathd, ARBROXBEALIE-. BRI,
F L LTEOEF (Hackle) wkiF a2k v, k&
# % (Red hackle strain) & (g% (White hackle
strain) /it b h 5 2%, ARG, BERB I OF
RIS T - T tetcdd, KRB I 5 HEBE
MRk R o Zox Fv e, ZEEE, Wwihi
1969 44 B 29 HizhHE L BRI T, thbod b,
B 6 3 X Ot 19 I EBEME LTHE IR, &
NA SRS (DR, O EFRT2) & L. %
IRFERE (LUF, 1H#REHT2) o4 Erix, 0
o R, HE6H R JouE 1L PaEHL,
OOk A BT I9705E 2 A b 5 Bicbic T
R aT e -T2, ChBDORED 5B, — oDl
R A EETE XN, 49 FoRER (1) 2
HPEX NI,

Al it 2 PAHEE & Lk, #EHK, 500
RGN, 3 Ae R s EIN S h 5B
&, B IOkt 5 300 BkGARE AL Lc. &5
Fir, LA, Roe st 5B RE (Intra-sire
regression of daughters on dams) ¥ X 0%, IRDREN
DB I AL OFHliA HHEE L. i,
ECEEMREG: Hazel® oFac Lz piv, BEOM
SH (X, X2) B X OIROME (Y, Yo) 2B HEEL
t- (Table 1).
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1. Method estimating genetic correlation(rq)
from dam-daughter covariances.

Cov Yi1Xz:
Cov YoX; :
Cov Y X,
Cov Yz)&z :

- N/C()\} ‘{1X2 « Cov YaXy
¢ VCOV YiX; - Cov VoXoe
Covariance of trait 1 in daughter and trait 2

in dam

Covariance of trait 2 in daughter and trait 1 in dam

: Covariance of trait 1 in daughter and trait 1 in dam

Covariance of trait 2 in daughtu and trait 2 in dam

BR&IUvER
1) #EaE
O3 X O L fRic s\ 2 WIEE Bl 7e & O, #
DFUERAYRT L Table2 L ¥ HThbH

PERSTS W) PE B 12 0 1 1w S\~ T, SEI271.6
AL, £ ofEi b B 206 Ao I 334 Hicss
TATWS. & RGN B0 W H k(150
~180F1) 990 LT L Bh, X ik
Mo 5 v £k, Fie, R DY

Table 2. Age at first laying

No. of — Selecrlon dlfferentlals (days)
Generation o +S. D. (days) Range (days)
individuals Effectlve L*{gocted
0 19 271.6441.5 206~334 —2. SQ —2 30
1 49 251.5445.0 156~329
A Generat1on 0~(xenerat10n 1 = ——20 1 days
h® = 2b : 0. 8840. 77*
48
2 — *
h =SiE° :0.9340.94

Selectlon cuf[erenmals

- Effective : the weighted mean deviaticn of the parents
+ Expected : the simple mean phenotypic deviation of the parents

S. D.: Standard deviation
A : Change of means
* : Standard error

* Standard error of hé = 2b

X
2N/{Zy S }/Zw
N

where, 3 %2 is sum of squares of deviations from mean in dams
> y?is sum of squares of deviations from mean in daughter
> xy is sum of products of deviation

N is number of daughters
4S5
2 -
Standard error of ' =35k
4, J2IN=D (1 —t)¥1 +(K—-1)t}
K3(N—n;)(ns—1)

q
where, t = STE

S : sire component

E :intra-sire component
N : number of offspring
n.: number of sires

K

: number of offspring per sire

K=" <N—;JN2)

n.—1

(intra-sire correlation : half-sib correlation)
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SHFERE O BAIE 25 0 AR 0 FEIE A W U e
Expected selection differential 3 —2.30 B4 731,
EHLIEHE ORI B IS ehE LB &
Effective selection differential [T —2.89 A #7373
¥7o, Uzt 2 UERE O PIE A k2R E 156 H A
SR E 329 H 2t L, FH25L5 HToffians 1
A~ EL B —20. 1 BAmLTws, HRED
BLE (A) 1k

Ew%wsm&g+sm&g)

(BL SDiff @ : #iic it 2 #iks

S Diff & : i ki3 5 58tk

TEHLEN D, LEofifrs, A= -201H,
SDiff @ = —2.80 HTH 5B Z L LYIE B A

Table 2.

BB i h B c LaEESh S, chb ol
AR OIHER DB (R X b
DIREVEEZ LN, oF¥iR, XN, BoBicxt
T AR (B) 2 HIHEE S h B BEER L 2b = 0.88
+0.77 R L, Ele, BOSHOIIZIST BSER S
P B ORHER T, 0.932:0.94 &R, Zhboff,
IhET, BB CRGTHEIRIIHEER (0.1~
b, AFECI T B e HEER BRI oFtEE
DD TREVC ENMEMIR LD

2) & &

0 IEfess X ot 1 w13 5 B 75 & 0N %+ DIRIE
Ry Rd & Table3 DLk hTho,

Egg weight

No. of _ Selection differential (g7)
Generation | | | X+S.D. (gr) Range (gr) -~ Repeatability
individuals Effective Expected
0 19 46.0+4. 2 39.4~51.0 2.89 2.30 0.78+0. 02*
1 49 50.8+4.2

A = Generation 0 ~ Generation 1 = 4.75 g7

hz=2b :0.8840.38*
i 4s

S. D. : Standard deviation
* : Standard error

RS ORI BRI  HRT—B NI %
IRLTW5B. 0zt 590N EL 46. 057 %R
L, BRI & 39.4g7 25 51.0gr FTDA
SYENRLLN S, T, TRk Tiz, ¥
50.8 g7 T, fEAMIORIIL 43.287 5> 56.0g7 ¥
TOAF Y FARLTWA,. HEREOZEE (A) 1
4. 75 grTHR LM, IO ki 2 o Effec-
tive selection differential 2. 89 gr % & 1% 3 i¥,
s D E hE AR X L D,

0k ol i s 1F % JiE @ Repeatability
i, FRFh, 0.7840.02 35Xt 0.52+0.07 TH
D, ThLOMIE DR e B FEEY R
T ¥, AW, BEoRT AEERES HIEE S
nzh?x, 0.88+0.38 &L, FMilMeEETH
5. Zhbik, Wohd, INEOEEENE i

U S, B b OHERESK LA OMA R
TH, oo sk, ARt UTACER 2

43.2~56.0

0.5240.07*

MNEL, Bk ht 6 HoOHBECERAVNE S 57
TEERRBLTOBEDE L LS.

3 BN K

0 {3 X OF LU 3817 % 500 BRGNS 7 H O
1, FoORERERTE Tabled DL BV THS.
500 s & COW EIR By, O Lot L{iEfR
DWTRIEH VT L XD TH7L, Lr LEERT
DD OERNRLENS. Tidbb, 0HRicisvt
VR SR B 63. 6 T, o 2~121 E, *
o TRz Tk 60. 4 T, = o #iF 11 4~126
oMz R LT %, E1z, 0 TR E T
DOAELE (L) % —3. 17 T H B 25, jifE# D Selection
differential 23 27. 3@ &R Licz &b, EIWNHEO
SBEE R I TGS D EHEE IR B, T,
LR (A) A DA R Ui 2 & it REoBEE
B FRGR) wrkrbotREWEEZBRD. X
M, o 2 R, 75 b0 REIR2
LI hIOBREER L, £hEh 0.5020.41 & X
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Table 4. Egg production to 500 days of age

No. of Selection differential
Generation o X+S.D. Range
individuals Effective Expected
0 19 63.6+38.5 2~121 27.26 16.93
1 49 60.4+30.1 4~126
A = Generation 0 ~ Generation 1 = —3.17
h? =2b :0.50+0.41%
~ S
2 — . *
h? = SiE 0.82+1.00

S.D.: Standard deviation

* : Standard error

0.82+1.00 O HEIIA EWHEEIHZ R LTS, Th
HO o L ERRCBELT, TR lls) it
3T O TRRBE T IR > T B FGHE S &
#u HRBD, \WTH OHEEE 3\ T LR AN
X ThE L, ThbOBERFIMITNCHE TS
V.

4) 300 HESHE

0 4% 3s X OF 1 R Jsi 5 WEHS D 300 Hs A e
LN F D {EH 1y Tables DL hTHS.
M1z 351 % 300 H S AAE O R s\ TR
2.53kg T, b 2.1kg ik 3. 1kg £ TO A
L, &1, LR ToEY) 2.66kg T, ZO#HII

‘Table 5.

1L 1L.9kg b 3. dkg imls X O, Wl Rz ks s
THBEEARSAE .

EREIOZLE (A) 12 0.13kg TH D, i dicts
> % Effective selection differential »% 0.22kg T2
L ENSREORERIN L VE G ENEES R
X 5. AN, Rofhosd 3 51l R HHEE I e
WEET0.7840.54 AR LT 5.

EEEO LT S WEEY Y e 15 — & LTHI
A BB G, 300 HIMAR OB ¥ oflE T 5
DAL OFEFTZE & OBSR=e, SIRERAES ORI,
BIfR L, SHEFTNEMETHES .

Body weight at 300 days of age

No. of
Generation | | X +S. D. (kg)
individuals
0 18 2.53+0. 38
45 2.66+0.33

Selection differential (kg)
Range (kg) - e
Effective Expected
2.1~3.1
1.9~3.4

0.22 0.07

A = Generation 0 ~ Generation 1 = 0.13 kg

h? =2b :0.78+40.54 *
~ 45
h T S+E”

S. D. : Standard deviation
* : Standard error

5) HREMOEGHENLEREERHGRK

Table 6 (¥, FIEERE, EIRK, WEs X OMAEC
DT, ZIVEM OFEEHBIRE I X ONRIZHHBIREL
R LI OTH S, BEHBEFRE oV Tik Hazel
OFEE XV RIROESE,» HEE L, REMEBERELT
1R BT 2 49 B> TRDI L DTH 5.
—fz, BIPE Al & EEIREGC o\ TR EZ B R L

T bR R, Fhth, —0.61, —0.27
AL, WTRLVIEOT AL O FEIK L S &
5, ZhE ToO—BAER P O L X = LT
b E-VUIEREEIBEE OB oWTh, ThE
TIcd L WGP IeZh, ARBRTL chboldi s
RO, WEOR L DT IIE L /DI & 58S
BafBtwa, —J, FEDR AR OWCTULERS
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Table 6. Phenotypic and genetic correlations among four economic traits

“Age at first
o , _laying
Age at first laying o :
g% | Ege weight 0.01
Eé 3 Egg production to 500 —0.27
E:‘g days of age :
£5 | Body weight at 300 days 0.07
= of age '

Genetic correlation

Egg production to  Body weight at

N Egg weight 500 days of age 300 days of age
0.55 —0.61 —0.88
. 0. 48 0.87
0.20 0.31
0.02 0.44 )

HBIREC S TEVADELR L, EINEIIE
SWTIRIEOEBELYRL, chE THRBIR T
BT\ BERYOY LR ERT.

FREIHEAELIEOHBELZRL, AEELINEC
SWTHIEOHBERLTWA. Tibh, FEOH
BROEINEINEOHK B or b TSRS
&, SHOERBORRELTHKELLDL
W k5.

1] E

1969 42 & 1971 o doic 5 2 Rz T, [#EE
WP EDES, 38 IPE, 500 H WAEE I 3 X 0t 300
HEMAE I DV OREE S XU s h SEEM OREH
Bi7s & QN KB HEBIFR B2 Rl S e

FOMROREIRDOEE D THS.

) PEAEOHARR LV T ERER VT, Zh
Fh, 271.6+41.5H % X 18251.5 +45.0 H % /R
L, KA, RHEENGS S HEE X hfc i imi#2 0.88+
0.77, KRB/ BUL 2 b HEE S BEHIL 0.93+
0.94 /R L.

2) 3 A& SWTE, 2 ERrTh, S
46.0 + 4.2gr, 50.8 = 4.2gr %7551, Repeatability
L AN FR0.7840.02 3 X 00 0.52+0.07 TH b, [
e X VHEEIRIBE &2 0.88+0.38 /R L, »
ThietwaEkLR L.

3) 500 HEGEDIEUL 2 AR DFHR, ThXh,
63.6 + 38.5 35 L 0060.4 +30.1 7% L, s o

BEEHRI2 0.50 £ 0.41, AZEED b OEEHRI 0. 82
+ 1.00 /R L7,

4) M It % 300 HE AR O ik J OV L AR
2%, FRFh, 2.53+ 0.38kg 35 XU 2.66 + 0.33 kg
AR L, a6 OB 0.7840.54 2R L1,

5) AIHEMOECMHEBIRE R X OER AR K
5, PIFER NS & EIIEEs X O B ks & 300 A ik E
A OMBN RS SR, PIERE L INE, I
#H, EIREHERS IOINELAERZ, WTFhiE
DY ES b,

X ik
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8)

Summary

Age at first laying, egg weight, egg production to 500 days of age and body weight at 300 days of

age in Satsuma native fowls were measured over 2 generations (generation 0 and generation 1).

Her-

itabilities of the above mentioned traits and genetic and phenotypic correlations among them were

estimated.
The results were summarized as follows :
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1) Ageat first laying of the generation 0 and the generation 1 were 271.6 + 41.5 days and 251.5
-+ 45.0 days, respectively. Heritabilities of age at first laying estimated from the intra-sire regression
of daughter on dam, and from the sire component of variance in daughters, were 0. 88+0.77 and 0. 93+
0. 94, respectively.

2) Average egg weights of 5 eggs during the successive days in May in the generation 0 and the
generation 1 were 46.04-4.2 gr and 50.8+4.2 gr, respectively. Repeatabilities of egg weights were
0.78+0.02 in the generation 0 and 0.52+0. 07 in the generation 1. Heritability of egg weight estimated
from the intra-sire regression of daughter on dam was 0. 88 +-0. 38.

3) Egg production to 500 days of age in the generation 0 and the generation 1 were 63.6 &= 38.5
and 60.4 + 30.1, respectively. Heritabilities of egg production to 500 days of age estimated from the
intra-sire regression, and from the sire component of variance in daughters were 0.50+0. 41 and 0. 82
+1. 00, respectively.

4) Body weights measured when the females were 300 days of age were 2.5340. 38 4¢ in the gen-
eration 0 and 2.66+0.33 kg in the generation 1, respectively. Heritability of body weight estimated
{from the intra-sire regression of daughter on dam was 0. 78 £0. 54.

5) The genetic and phenotypic correlations among these four traits were also estimated. Nega-
tive correlations were shown to exist between age at first laying and egg production; age at first
laying and body weight at 300 days of age. Positive correlations were found between age at first
laying and egg weight ; egg production and egg weight; egg procuction and body weight; egg weight
and body weight.



