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Heritability of physiological characters of chickens

I. On the relationship between the growth and the thyroid weight

Kyuki MaTsumoTO
Teiichiro TONOUE
ITkuo OraADA

(Faculty of agriculture, Hokkaido University)
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SEEORE L L TEERE, RN OE-
EHT, REFNESLHBICHL TEL, 20845 TR
FEIFE L {72 % (Hutchinson 1954)P, —FEIX
BRI R EE LR E AL THDEELD
hah, ZoOHEECRG 3 t0BBIRSICIES
nTisv, 12 BSOHTIE, I~ FhE4 v Xk
B4 O0FSvRBETIEICLY, REOHNELE
DI ENE SN D (Parker, 1943)? (Wheeler et
al. 1948)%, v & LV, ZORALEVOERELT,
HEROBMZLVBORRLERLLLDDHY,
(Turuer et al. 1944 %L % Ricm272b Db dHh b,
(Irwin, 1943)” (Boone, et al. 1950)®

FIT, HRIEMEERE T OIR\ B T O IRIR OB E]
BT A4 0T, ¥ PRIRREREREOMRE
&Y k7,

XGEE, RARDFEEEEEL T feathering & FIRIE
ORIV BERIN TS, I~ FH¥1 ¥, ¥4 0
F 2 EORFIIPIIN /s { feathering B HH B, X
iz feathering AT (THY 32 AL A1 — 3 BT SR Ak

* AR A B TR

MEBLTRENDZLEEZDZLDLHBY, LT
DT T, feathering DEEFE LI HD AEA BT
EOREE, FIRBESEOBEFHIRI L, 3512,
PR U TR, Tl A DO i D
TAHHEHNGONT 373, FOMEDBZEN BRI
DNTHEFE EFFE D SR T g, SUBRICRIBRE
FILE Y DRI OWTIE, B5 7k RIZFFREC
FVFELFEFHLTHB, (Halmi, et al. 1953)” (Grant,
1956)® #Z THLIZET, BFLBHIZOWT, &
DEFHLBRE L L 2 2E®T, FREEOHOE
EHEE OB EHIFEE R HEE L 7,

N WG DERIZDWTUE, ¥ activity O
BEEZ2 5 Db dH DA, (Shaklee, Knox, 1956)”
FAZobT L INeHEEELLWDT, ZOB
MT, TrLA, BREOHEEBREEZE:,

BERUHE

JMREFTRERY TER Shoana L s
sire 11 UL, ddEpEEH L VEHShLBERY
7R v dam 71 PALTE S W TLEES R, 1957 4
39 ARV 414 BIZAS T L7 232 oM
a2, ’

Ik FENERORRE YRS T, WIROREMEE



A« JEHE - B : o £AYME © Heritability

131 »

R SRS LT, 208458, oM, &
8, 10 g, 15 A, XK 20 BEIZEREZRIEL
720 20 H HIZ fleight feather DU DR & V2 T,
ZHEHON OO RE Ve R 3 E HlE L7
(BUFZh# feather length SIS 20 HIZEHE
EHIZ 3°C O Wt © 24 BERwAIL, BE, Ao
WEBRBEL L VM L7,

FIRBE, LR 22z onT, BIFRUENL,
FEDOH sire 10 ¥, dam 59 F L VEHRIA, 158 I
DRIZDNNT, FL N~V a7 YL VEREL
AEL 72 XEEBRTOREMEREBE LT, BHYH
L9 10 BHZE, N HE XY 15 HHERWY 16 HE
£V 20 BEED=ZD2DHEIZH/IT 3 average daily
gain ZHEH L7,

Heritability DOH#:FEZEDOFHEHHISHIZEL T Lerner
(1950)' 1= & % fullsib method ¥ fi\ 72, A7
DFER (82, 3, 4FK) L VIS <, heritabi-
lity, ;EEAEBIE T sire (2L 2HEEE dam 2Lk 5
HREOBIZEABmINIELVDOHDHDLH DN
By, WINOEHED, FNLEeFELRMTICIIER
BRSPS EELZLNDDT, £ TOHERL,
sire & dam M#HIZ L % combined estimate % fi\>
LDNEETHDEE R T2 FHEMEDOFEELE 1
RIZR LT,

Table 1. Population mean

Body weight 10 days 77.91 gr
15 days 120.97 gr
20 days 171.81 gr
Fleight feather length 86.09 mm
Thyroid weight 15.57 mg
Adrenal weight 30.37 mg
Testis weight 46.89 mg

Heritability : EEIZD\WTOE DT R herita-
bility O IFEM L B2 R ITHT, sire MZ-Shd
196 XETHETH D5, dam Bz 10 HEDZR 5%
AKETHE TSRO FRTIV,, ZO/EFE
FIRR BT, SN2 TOERICRTES S

R, ZOHEIOFREERBND,

{RED heritability 35, REIZETL TITL
HOE B bhzs, #EE i, 20 HEHIZRRET
L7 Th D7, Lerner (19470 {3 12 #HH o =
2~ YTV e —~DEED heritability T 0.5 & &
SHEMEWME L T2, LSOV TR MRS
w BB\ FAKIEEE D heritability [3E\V B3
REZBNADT, B 10 BHUNICREOBET
RELMF, TORIHE VEMLARVDDEBbNRD,

Table 2. Analysis of variance and estimates of heritability of body weight

Mean square

Source of variation Degrees of Composition of
10 days 15 days 20 days 4
Between sires 10 360.189%*  1207.346%* 2732.808** T +3.26D+20.76S
Between mates of a sire 61 84.074* 253.958 606.549 T+3.26D
Between fullsibs 160 58.367 181.234 499.609 T
Heritability 0.533 0.547 0.426

** Gignificant at the 1% level

* Significant at the 5% level
KEIIEIRICRI N DL, ALY, 108HE
® av. daily gain @ heritability O EHEIL 0.4 T
HBH. 10 HEDOBER, ENHOFREE, T LY
10 BEOFERINEIZ L DO THERITHESNEND
LROFEFIWALNTH D, X 11 HE2S 15 g8
ED av. daily gain @ heritability HEF#IX, F4#
LBiDd D& EDLT, 02 0OHETIEREIC
W HREOBEOBRIIFRLEM L Db DEH 2
T\ 16 HELY 20 HEHED av. daily gain @

heritability #EEH (L, PLETFLTEHY, KEOH
RICRTHET 2 HIA <KL T W& g 5
&, 16 BHEHLBIZERE OB R T % IR RS
NHHPELRBEL TR ERTLINTHAI,

Feather length ® heritability #EEfIX 0.48 ¢
HOTze Mz ZDTEE DO E S i D THifgd 5%
LR, feathering OEE 2 IR ez Bl 7 2
MNH2HEEHLZHHELELIE, RERIZRT 520
HEEMEIRE B TH A5,
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Table 3. Analysis of variance and estimates of heritability
of av. daily gain, feather length
(Mean squares only)

Av. daily gain

Source of variation - - featlli‘éii%gtlgth
1-10 days  11-15 days  16—20 days
Between sires 3.155%* 13.625%* 16.388** 110.328**
Between mates or a sire 1.114* 3.043 4.999 20.812
Between fullsibs 0.780 2.558 3.910 15.234
Heritability 0.408 0.409 0.360 - 0.475

** Gignificant at the 1% level
*  Significant at the 5% level

WA MEEEE OER O 5 BT OFERE heri-
tability DHEEHIZEE 4 RIRL 7 ,

FIRIRERD heritability {22V >Tid, Shaklee
1956)% iz o~V TV v — 4 BHOBIZONT,
0.92 *E5BHTECHEEPEMEL T D, AMOR
Iz, FRBERE, SEORMLICHL, B TEZ
BT 520D T Shaklee HFOHEEfMIL, It LAWE
FWEZhhlliebisyv, RADEAMH 0.43 DO~
03 D) B LOBBEOENFIRBELR L OBI%R
WRTREND/, 2) BHEMOOAVEROEETF
BOEIZE B, 3) ¥EEOS L 7 EFNFREBEER

DWW TRk E R TR TE Y, Rz +2
FUGDHEFR—FRIZIe 2T\ B EZES5 3 DDFERMNE
BETHH5 EELDH, BIZ~N5, BEHEEORE
MHEZT, 2) RO 3) OREHEETHA5, Bl
BERRCEAERIZEIL TIE, M2 heritability %
i LeiE 2 Ry, BAERD 0.83 &5 iz,
FIRBE R OB D heritability #2203 0.5
LIFCHOLHEEHE LT, IOBEOREL, ik
PYERES & I3 EBIME T, XZDBEEEL T, Wk
223, D 2 DDI/EIIH L TL VDL EE
LD,

Table 4. Analysis of variance and estimates of heritability

of the thyroid wt., adrenal wt. and testis wt,

(Mean squares only)

Source of variation Thyroid wt. Adrenal wt. Testis wt.
Between Sires 30.604 84.267* 700.078**
Between mates of a sire 21.050%* 39.438 226.668*
Between fullsibs 11.992 32.200 106.058
Heritability 0.425 0.295 0.830

** GSignificant at the 1% level
*  Significant at the 5% level

Correlation: 5 R IZFIRBER L, 20 HEDHE
B, 16 HE LY 20 HEEZEDHMD av. daily gain,
FEEE R RBLEROMOA

environmental,

feather length,
gentic, phenotypic correlation
coefficient 7R L7z, Jea L7oRuZ, Bi=E0EBE
VEIRTMERI T 230, #3156 TH B,

H—fk®, H—av. daily gain, H—feather length
Tl h b BEUEBIR L 126 KETHETHS

2% BH—Fl, F—27Ti, WL EZE TR,
PIRIRE R &R EOFRIERZ DT, Shaklee
= (1956) 73k D kT, 0.59 LRI HERTFL
T B, FaDBEMEIZRRMENA, 1RIF—FL T
%o EHTANEEILREAEBESED TEWHTH B,
WA F I — T DI DT & DEERA O
JREZE SRR TEE A B iR s &Y
RERENETDHI D, BEIZ OV TIIREIIEE
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Table 5. Correlation coefficients based on average of sire and dam contribution

Characters correlated Genetic Environmental Phenotypic
Thyroid wt.—Body wt. 0.930 0.028 0.412
—Av. daily gain 0.332 0.392 0.372
—Feather length 0.386 0.355 0.281
—Testis wt. 0.375 —0.268 0.118
—Adrenal wt. —0.179 0.107 0.013
HEIThI2EE2 BN 30T, FIRBROFEE S, LT L 720

HEIZMENLBELAL, TOHN, FEIZDOWT
DR E DBRIIN T, REZBEHAEL G-
5 ETREMEAGE . L L, WIgEoHIRI T, BREAEE
AR OTENEN G, 4 < QHEICEHEDBFIL X
HIIFENTH D, X, av. daily gain & OFEHEEP =
T2 & ZOEFEBHETHOTC, Mmoo
EThd,

HIRMRER & feather length DBGRTIL, BIGHE
B8 0.39 T, SBFEANT feather ODRFIINT B EEH
XEOF, FRBORBRHEL Thsh2H53bhd
NTH Do

FKICHERBER L 2A, RIFEZEOBRTREEIN
B0, WFRDRELMTCITI 2L, BEHEBEE R
BRI DT B e, —BREUERD
EAVNIVWETH D, FIREEEBAIZDCTUL, KL
TVEAOLNATIE, 14 oFx Yy ZBHONTE
REAZ2E » 52, (Magsood, 19520 —JF 72
FRFO IR activity IZHEL W H)ER
¥ER T3 (Grant, 1955)%, X fertility DFEig
32008 SREOHTIE, fertility DEVRED
L, THEAEWICKRERBALHET BN, ZO%HE
Rz fEoERy Rlcnoit =5 (Goodwin,
et al. 195509, KA DR TIE, ZhH D2 DDORE
I RBHEEORRIZE LA TH S, BT
FIRBOBRIZFLEERDOL LTI, Bhhi
HROMETL S —EL T4, (Halmi, et al.
19537 (Grant, 1956)® (Ingbar, 1953)!® (Sptrtos,
1954017 i & DfEEIT, = ORI M ORE ORIEL
Az B WIREE T, WEORE L, HEBENID
BRI SRR EE TR WEERL T3,

= *
1957 EE ML LA L 7Ry BOBSE 20 5
HEEHL, Z022RE AT, DEOTIRRER
LHEE, ROEE, BASEREOBIRLBEEEE

1. #ERU av. daily gain © heritability #5€
figiz, 20 B4, 16 HXY 20 HEOHH <, &4
0.43, 0.36 TV, FTh MUBTORHIDME & JLL Tus
FhHLePETL T35, X 20 BSDFEZHBFOR
X0 heritability #EFEFIL 0.48 THD7,

2. HRIRER, BISEED heritability HiE
13, &4 0.43, 0.30 Thorkr, ZHIZHLT, 2
HERTIE 0.83 EBWETH O/,

3. PRIREE AR EORIMEEIT 0.41 B
Bk 0.93 T, FHAMEHOXRE G EERCENKT
DD Th5, LAl 16 BEHLY 20 HEHEOHHM
D av. daily gain & FIRRER L OFEEHEEE, 0.33
THEH R <, FHBER 0.37 120+ 235 b RE
OMEIZ L 2D DEIFE L,

4. EIOFEEFIIHT EEHZTEOGH, FRED
RBE B L TN 2EIERBEATIIRL TRE
<TeWB, XEIRBR & 24, RIS O REHE OB
3, BEHNCD, EHRNCD, ZORRITIRNEWE
HHERE S 7z,
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Résumé

The heritabilities of the body weight, ave-
rage daily, gain fleight feather length, adrenal
weight and testis weight and the genetic
correlation coefficients between these traits
and thyroid weight, were estimated in the
population of 232 White Legorn male chickens
at the 20th day post hatch. 11 sires and dams
were mated at the Hokkaido Livestock Breed-
ing Station and their offsprings were hatched

at this station and served for this analysis.

The estimate of heritability of the body
weight at the 20th day post hatch was 0.43
and the estimate for the average daily gain
during 16th-20th day was 0.36. These two
values were slightly lower than the estimates
at the preceding stage i.e. at the 15th day
and during llth-15th day post hatch. The
estimate of heritability of the length of the
third fleight feather was 0.48. The estimates
of the heritability of the thyroid weight and
adrenal weight were 0.43 and 0.30, respec-
tively, these values were lower than the
esimate for testis weight which was 0.83.

Between the body weight and thyroid
weight, the genetic correlation coefficient was
0.93 and the phenotypic correlation coefficient
(0.41) was almost attributable to the genetic
relationship at this stage of the development.
From the values of the correlation coefficients
between the thyroid weight and one of these
traits (fleight feather length, adrenal weight
and testis weight), the following estimations
were made ; the role of the growth of the
thyroid in the genetic control on the growth
of feather was not so large ; and the relation-
ships between the growth of thyroid and the
growth of adrenal and between the former
and the testis were both not so close in this
population;



