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Genetic Parameters of Body Weight, Muscle Weights and
Skeleton Characteristics in Japanese Quail Males

Katsunori Sato, Takashi Matsumura, Yasuo Kawamoro
and Takayoshi Ino
(Laboratory of Animal Genetics and Breeding)

In order to determine the genetic relationship between skeleton and meat production in the
domestic fowl, the genetic parameters of body weight, muscle weights and skeleton character-
istics were estimated of Japanese quail. The materials used in this experiment were 221 male
progenies of 15 sires and 45 dams from randombred population maintained in our laboratory.
Body weight, breast and thigh meat weights and five kinds of skeleton characteristics (the
weight, length, width and height of skeleton, and breast area) were measured at 8 weeks of age.

The results obtained were summarized as follows.

1. The mean body weight, breast and thigh meat weights were 91.45, 16.57 and 13.56¢,
respectively. The mean values of skeleton weight, length, width and height, and breast area
showed different values, depending on different skeletons. The coefficients of variance were
found to be lower in skeleton length and skull width and height, while higher in skeleton
weights.

2. The heritabilities were estimated to be 0.67 for the body weight, 0.45, 0.56 for the
breast and thigh meat weights, 0.79~0.94 for the skeleton weight, 0.17~0.77 for the skele-
ton length, 0.11~0.32 for the skeleton width, 0.41, 0.84 for skeleton height, and 0.19 for the
breast area. The traits showing high heritability estimates were body weight, thigh meat
weight, the weights and lengths of femur, ossa cruvis and tarsometatarsus, the lengths of
coracoideum and clavicula, and skull width and height.

3. The genetic correlation was estimated to be highly possitive between the body weight and
the breast and thigh meat weight. There were highly possitive genetic correlations between the
body weight and breast bone length, total skeleton length, sternum height, and breast area.
A high genetic correlation was found between the breast meat weight and breast bone length,
total skeleton length, sternum length, and breast area, and between the thigh meat weight and
the lengths of femur and ossa cruvis, total skeleton length, and ossa cruvis width.

4. The results obtained from this experiment suggest that the selection for high body weight
or skeleton length (e. g. breast bone length, fumur length and total skeleton length) should
result in the improvement of meat production.
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MR & F &
MEHIMEECEEETEICL> THBLAZBER YIS OBREERA» STHB L -H1, 1
3OMAY 15 (BER) pLUThsnEFA» 5B S - 221 Bofv - (FHER) 25
Wi FEREMOMERIZE, 10 BRICEL 2 EROBRERY» S 3BMIchA- TEIRs N
ROl & W/, i lE 38.320.2°C 1zt y PLABRIRERIC 7 HZLIZ 3 EASIL TIT 2 - /=
LUz FIE 32°CItifiah/: U BHEBROBERERSRICEL, 488 TERL .
BROKT LA WEMSEOEREERET (26~32°C) L 2ABEETHEL 7.
gk Y X o EIPAE AR (AALEERASH, EOHE 24%) 2 TR L.

MRET L ATEEIL, S EBENIF I AHOMRE, HRNE, EREETHS. LUTICHEIEL
BB & ZDRIEFZRIZODWTREL 2.

1. fRE R, K%, 3~4FFMOMIZ0.0l g BEOERKETCHEEL /.

2. FFAE | i9P (Breast meat) & & BEA (Thigh meat) EHEIY ¥~ MAZEIZFEHRT
HE L -RMGELFERGEOH RO, BRAEIBANBREL S KEF L TREDEE
BEELFWTKRD ..

3. BREE  BEE BBE, BRIE BRE WEEZ2E LT BEBEZOD S,
EARIZEEEZ2ETIHMIIDVTE, 2OEBOEEZREFESE LD, EAOEIBLN
ZhoBRICIEMOERREME L. bh, BEFIUZOEMAOETHIE, £LLT
MBEDIE Y ItE DV s,

(1) BtsE OBEBEEE (Skull weight), @ KB EE (Femur weight), @ TEEEE (Ossa
cruvis weight), @B EE (Tarsometatarsus weight), @ KBEBE L TREEDH (Femur
weight + Ossa cruvis weight).

BREITNTREZEE LT, 0.0lg BEDERRKECEEL-. &2, LROBRES
BT 372012, KEBETREOEEEZHEL -,

(2) EEE QOEZEEFE (Skull length) — FHE» 5 HEEEREE TOES, @&D
& £ (Os coracoideum length)— 4B E» SESHEE COE 5, O EE (Breast bone
length) — BOBRiE L V@B %EE THOEY, @#EEE (Clavicula length) — BB LD
BAW S MERAOKRKEI TOR S, ®ME K (Sternum length) — fig& O IERERATH & 0
BEETHOES, @WEHEE (Carina length) — IWEBOBERIEREIZZ > ~EEESOE X,
@D KBEEE (Femur length) — KB EEAL S NHEE TOE X, @ THEEE (Ossa cruvis
length) — B-ENEEL 5 FEERANRKEE TORES, ©@F EFE (Tarsometatarsus length) —
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FREBENEEE,SE I OMEBEE TOES, OAREE L TREEOH (Femur
length+Ossa cruvis length), (D#BH8E (Total skeleton length) — FEROEEEE, WEK
&, KBEE, H$EEBEOH

FEROEBEREEIITANT/ FRE2HANWT 0.0l ecm OBETHEIEL 7.

(3) BEE QOIEZEEE (Skull width) — BISEEAHROE, @8 EFOE (Clavicula
width) — B AEEROANBOIE, @KIEEIE (Femur width) — EifRATHEE T 285 DIE,
@ THEEIE (Ossa cruvis width) — BEFEDEET 28508, G T2 BIE (Tarsometatarsus
width) — BEEE ATERARIC 2 28855 DR,

4) B%E OEZES (Skul height) — HEF L » 5 EEETHE COEE, QRE
% (Sternum height) — JE R 5 5 BRIMUEIMAMN £ TOEES.

LERDOEEE, BESICThIBEEEDBESLERII/ FAEAVTHEERITE > 7.

(5) F4im*E (Breast area)

MEiEL, MEBA R, $#E, HIMAEEIMUE, RNERE CEE A 2=ZHRROHS
DFFEEE L, HIEIZH2->TiE, BEEZERE Sem DFOHIZANT, #7ARTEY,

EXEIRERN O-bac L planimeter (- H7E4) T 0.1cem’® OFEE THEIE L /2.

Table 1 Body weight, muscle weights and skeleton characteristics in male quail at
8 weeks of age

Traits Mean+S. D.% C. V.%(%)
Body weight (g) 91.45%6.10 6.67
Muscle weight (g)
Breast meat 16.57+1.61 9.69
Thigh meat 13.56+1.26 9.29
Skeleton weight (g)
Skull 0.28+0.03 10.80
Femur 0.2240.02 11.29
Ossa cruvis 0.27%£0.03 10.57
Tarsometatarsus 0.14%0.02 13.61
Femur +Ossa cruvis 0.49+%0.05 10.33
Skeleton length (cm)
Skull 2.28%0.05 2.40
Os coracoideum 2.37%0.08 3.49
Breast bone 6.26%0.19 2.97
Clavicula 3.31%0.13 3.84
Sternum 4.78%0.17 3.54
Carina 3.214+0.16 4.97
Femur 3.51+0.11 3.14
Ossa cruvis 4.431+0.14 3.21
Tarsometatarsus 2.85%0.09 3.07
Femur +Ossa cruvis 7.95+0.24 2.95
Total skeleten® 19.3440.47 2.42
Skeleton width (cm)
Skull 1.754+0.05 2.79
Clavicula 0.99+0.10 10.37
Femur 0.24%0.01 5.78
Ossa cruvis 0.24%0.02 7.64
Tarsometatarsus 0.14%0.01 7.20
Skeleton height (cm)
Skull 1.3240.03 2.60
Sternum 3.03%0.19 6.26
Breast area (em?) 10.34%0.96 9.37

Numbers of male quail were 221.

a) Standard deviation.

b) Coefficient of variation.

¢) Skull+ Breast bone + Femur +Ossa cruvis + Tarsometatarsus.
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Table 1 |3, 8EEMEFIZH T3V XTDHRE, HRE, EREFEOEHE L THFRED
BERLA ETFFEEIIODWTASE, REIX91.45g, /-0, BROFAZERZILF
N 16.57g, 13.56g £ %Y, {KED 18.1, 14.8% DEIGA R L. BEHEL L TEY BT
RERE, BIEE, BHIE BiRE, BEHMEEIRLABY 20, BFERILL-TES
BfEEMRL 7.

RUIZBHFZRH I IODWTHADE, BREZVTIRE 5% UTOEVELZRLZDIZHL T,
BRE, $EEMOEI 0% EDEETRL 2. FEHREHEIIOWT, BRI CHEL 728
R, BEEFIIMOBEBICENTELDIWEEZRL -

Table 2 i3, V7 X 7 OHE, HRE, BEBEOBRIZENEEZRL /2. EEZROEIIH
B, WAE, BAETIEZAFN 0.67, 0.45, 0.56 L2V, HIAKE, BRAECIIEBENS
WEARD SN, TAEEETIIVWTRE 0.79~0.94 OFILHWESRD S N2Y, B

Table 2 Heritability estimates of body weight, muscle weights and skeleton
characteristics in male quail at 8 weeks of age

Heritability estimates

Traits
Sire Dam Sire+Dam
Body weight (g) 0.78+0.42¢ 0.57+0.29 0.67£0.23
Muscle weight (g)
Breast meat 0.29+0.28 0.62+0.33 0.45£0.17
Thigh meat 0.28+0.30 0.83+£0.37 0.56£0.18
Skeleton weight (g)
Skull 0.21£0.35 1.36+0.49 0.794+0.22
Femur 1.07+0.53 0.73£0.31 0.90x0.28
Ossa cruvis 0.90+£0.50 0.75%£0.32 0.82%0.26
Tarsometatarsus 1.38+0.54 0.35+0.21 0.86+0.27
Femur 4+ Ossa cruvis 1.04£0.53 0.84+0.33 0.94+0.28
Skeleton length (cm)
Skull 0.12£0.22 0.56+0.33 0.34+0.14
Os coracoideum 0.76+0.39 0.33+£0.74 0.541£0.41
Breast bone 0.27£0.21 0.06+£0.22 0.17+0.12
Clavicula 0.54£0.40 0.94:+£0.39 0.72+£0.23
Sternum 0.36+£0.27 0.3840.28 0.37+0.16
Carina 0.48%0.31 0.39+0.27 0.441+0.17
Femur 0.534+0.39 0.93+£0.38 0.73+0.22
Ossa cruvis 0.6910.42 0.8420.35 0.77%£0.23
Tarsometatarsus 0.39+0.34 0.8810.37 0.6440.20
Femur + Ossa cruvis 0.51£0.38 0.934:0.38 0.7240.22
Total skeleton® 0.43+0.36 0.87+0.38 0.65+0.21
Skeleton width (cm)
Skull 0.48+0.26 0.04+0.20 0.24+0.15
Clavicula 0.40%+0.26 0.04£0.25 0.22+0.15
Femur 0.37£0.25 0.15%£0.22 0.26£0.14
Ossa cruvis 0.02+0.12 0.19+0.22 0.11+0.09
Tarsometatarsus 0.32+0.21 0.31+0.21 0.32+0.12
Skeleton height (cm)
Skull 0.81+0.48 0.86+0.35 0.84+0.26
Sternum 0.54+0.32 0.27£0.25 0.41£0.18
Breast area (cm?) 0.01+0.18 0.36+0.31 0.19+0.13

a) Standard errors.
b) Skull+ Breast bone +Femur 4+ Ossa cruvis + Tarsometatarsus.
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METIZ0.17 25 0.77T F TOEVERIZOHAL, BEHMICE->TEL2EE2RLA.
by, BREOBRZZEIEEZEE, WEEE, WEETIZ0.17-0.37 DEVEEZRL
DIZHLT, BOEE, WEBRETIZ 0.4, 0.54 DHUDEL, HEE, KEBE, TERE
&, TEEE, AREELTEEENH, BERETIZ0.64~0.77 DEWEEFR L. &
7= EBHEIETIE 0.11~0.32 DEWEIRD 5h, —HFEEEETIX 0.84 DEFIIEVEIR
Eh7z. s5ICHEEOBIEET 0.19 DEVEZRL /.

2. 8ERBICHITIEORARE, HRE, ERVEROEEEE

Table 3 %, HTVASDHRELHRE, BHBHEELOMOEREMEME, BEHEOELZRL
oo FTRBMBEBEICIOVWTSSE, AELHRBEOB L UHEBHOBLBRCBIEHEED
BIZIRWTFNEEBELZEOEE I ED 5 h. RKIDEEHEEI>WTH3 L, AELHRE
COMBEIUEZEEELHEBEZR(BBREE L OMICIIWThL EOHEE RO S -
BIfAELHFRESICEBRELOMIZIZZNEN 0.63, 0.92 DEVEBEFESNTE
D, FERKOFENERL ZHACENAS L UCBREIEMNT 250505, /21
BELERE, TREE, 9E2EE BEEE THRERE WESkLUREE:OMIZE
BEOWTOMBR@ZIED SN, 2D &, ThEDBERER 2 ADHRNERL 256

Table 3 Phynotypic and genetic correlations between body weight and meat weights
and skeleton characteristics in male quail at 8 weeks of age

Traits PhynotyI.Jic Geneti.c
correlation correlation
Muscle weight (g)
Breast meat 0.62%* 0.63£0.15%
Thigh meat 0.76%* 0.92+0.04
Skeleton weight (g)
Skull 0.23%* 0.01%0.22
Femur 0.37*%* 0.31%£0.21
Ossa cruvis 0.41%* 0.384+0.20
Tarsometatarsus 0.25%* 0.084+0.23
Femur +0Ossa cruvis 0.41%* 0.343+0.20
Skeleton length (em)
Skull 0.45%* 0.19+0.26
Os coracoideum 0.51%* 0.52+0.26
Breast bone 0.50** 0.66+0.28
Clavicula 0.33** 0.29+0.21
Sternum 0.36** 0.20£0.26
Carina 0.43%* 0.49+0.20
Femur 0.46** 0.54%0.16
Ossa cruvis 0.54** 0.63+0.14
Tarsometatarsus 0.46%* 0.63+0.14
Femur +Ossa cruvis 0.49%* 0.57+0.15
Total skeleton® 0.56** 0.68+0.13
Skeleton width (cm)
Skull 0.38%* 0.33+0.29
Clavicula 0.04 0.15%+0.33
Femur 0.38%* 0.36%+0.30
Ossa cruvis 0.36%* 1.10£0.08
Tarsometatarsus 0.30%* 0.31+£0.23
Skeleton height (cm)
Skull 0.39** 0.34+0.20
Sternum 0.42%* 0.90£0.05
Breast area (cm®) 0.40%* 0.75+0.38

a) Standard errors.
b) Skull+ Breast bone +Femur +Ossa cruvis + Tarsometatarsus.
** P <0.01.
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Table 4 |3, Y XTDMAEL BEEHE L OBOEIER, BEHEMOEEZRLZ. £
EIMERSIZ DWW T H B &, %ﬁ‘ﬂ’ﬁﬁmrﬂmé@<%ffﬂﬁ’“ L!fh%ﬂﬁlﬁét@ﬁ CEEZIEDHE
MAas s, BEMERBIIO>VWTASE, EEEER, SEBROBBEREIVWT AL
ME L ORMICIEDHEBEAERED 51, Fig, ﬁﬁ'#‘%: #QE‘TKE faEs, MEHemREs
DRI 0.6 U EOECHMEESEL N, CA5DBERBRIZVTNLAOAE, %2
CEFRLTHED, ZhEDERBEOKEVWARADERERIMAELZENS 0L

Table 4 Phynotypic and genetic correlations between breast meat weight and
skeleton charcteristics in male quail at 8 weeks of age

. Phynotypic Genetic
Traits correlation correlation

Skeleton weight (g)

Skull 0.21** 0.23+0.22¢
Skeleton length (¢m)

Skull 0.23** —0.05+0.28

Os coracoideum 0.51%* 0.52+0.28

Breast bone 0.50%* 0.66%0.33

Clavicula 0.33%* 0.29%0.22

Sternum 0.36%* 0.20%+0.27

Carina 0.43** 0.49+0.21

Total skeleton? 0.49%* 0.76+0.10
Skeleton width (em)

Skull 0.16 0.101+0.24

Clavicula 0.04 0.15£0.35
Breast area (em?) 0.40%* 0.75%0.16

a) Standard errors.
b) Skull+Breast bone +Femur +Ossa cruvis + Tarsometatarsus.
* P<0.05 ** P<0.01.

Table 5 Phynotypic and genetic correlations between thigh meat weight and
skeleton characteristics in male quail at 8 weeks of age

. Phynotypic Genetic
Traits correlation correlation

Skeleton weight (g)

Skull 0.22%* —0.02+0.21¢

Femur 0.28** 0.15%£0.22

Ossa cruvis 0.36%* 0.21+0.22

Tarsometatarsus 0.20%* —0.05+0.22

Femur +Ossa cruvis 0.35%* 0.19£0.21
Skeleton length (cm)

Skull 0.35%* —0.01+0.26

Femur 0.41%* 0.5610.21

Ossa cruvis 0.49** 0.5610.15

Tarsometatarsus 0.40%* 0.49+£0.19

Femur +Ossa cruvis 0.44%* 0.55+0.15

Total skeleton® 0.48%* 0.63+0.14
Skeleton width (cm)

Skull 0.45%* 0.36+0.28

Femur 0.30%* 0.210.28

Ossa cruvis 0.32%* 0.83%+0.11

Tarsometatarsus 0.24%* 0.19%0.24
Skeleton height (cm) :

Skull 0.29** 0.03+0.22

a) Standard errors.
b) Skull+ Breast bone + Femur +Ossa cruvis 4+ Tarsometatarsus.
** P <0.01.
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Table 5 1%, YA T7DRAE L BRPE L OMOKRIMEES, BEHEROELRLEZ. R
BIMEBSIC oW T A 5 &, AR L BREE L OMIZIZVWThL EEZIEOHEF R 517k
FREHEMICOVWT AR S L, HEFE, HEEE, REFS, HEBFELRBEREAR
WTNhLRBAEL OMICEOHEPFRY Shiz. #Hio, KBEER, TEREE ABEELT
RREROM, #HEHER, THREELBRELOMIZIE 0.5 L EOMHMEEFE M. KBE,
TREZWThLBREZEXT 2B THY, ThoDBEBESLUTERBEOA WS
MANDEREBIIBAEZHEMESEILDEH 5N 5.

% &

KEERTIE, BETATD EBIFIIH T IHNEE, HAEL LUBBBEDEEE,
BEEMEBIC OV THET L. 20#R, KE, HRE, BEE, #EE, BREELERTS
3ODERE, SHUIRESEESOEFRTIVTALEVESRD LN, /-, KELH
AESLUHARELEREE DHMICIIEVEREBHEBO S22 FHS 2L 7.

BAY XS0 SBEIEIIEITSHEAEDEERIZOVTIE, A Y #°0.65, SEFTON and
SiEGEL™ A% 0.49, 0.65, Marks and BrRITTON™ %% 0.44, 0.61, Sapjapi and BECKER™ #% 0.67
DEZRELTHY, NEBRTHLSNAME0.67 X LEDOHEME L FEFICHELIL T3,

BT 8~10BO 7T a4 7 —BOAREDREEL, FI20.3~0.6 DEIETE "7 X
hTH), LEOHAYASOEBIZBIIENRTEWEEZRL TW5,

AERTIE, PREL L THAZELBAEZNY £, ThE0BREDBERIIOVT
MRETEIN 27275, 2 DR, FhFh 0.45, 0.56 DEARH SN/, AHUIA et ol Y FHAY
AT7D4BEIFIZBIT2MAE L BAZEORERIIDVWTHRE ML, Z0EIF 2 TN
0.40, 0.49 ¢ 232 L %#HEL TWw5. X512, JoHNSON and ASMONDSON O-HMEE % /=
BEY Lk, WAELRBAEDEREEIZ 0.6, 0,42 THA3ZLFBHLENTVRE. 2
D&, BRIZAIHLIVLEREOPHAE, BAEDEIEEIL 0.4~0.6 DFLOEER
TLoLHS5N 3B,

KITAERTIE, BREORMEBERIIDOWTHEZMZ 2, 20&ER, wihoEHET
4 0.79 75 0.90 DEWEARE N, Kawasara® TR X550 25 @I 513 2 BIKE
DBEZRIZOVWTHREZMA Y, Zhitkd s, KBEECTHREELHEBE®MAT
EHLUABEEETIZ0.78 OEWEIHEDOSNT WS, /-, Kawanara I FWEEICR
BE, FFEELMITCEL L ZBEEEII DLW TLERIL, 0.637 DEWEEZHEEL T 3.
REBRTIE, BHEERERT 3 ERII OV TR 22 Twh v, KawaHArRs O EBRES
SPLWELT, BT BT SBEREOEGELEFVELRTLOEEZILNS.

BREDEMEZEIIODVWTIE, BE Y KawaHARAY L - THREPZ &N TV 3D, 20K
X 2N Fh 41, 49 BE, B BEBOAEY XS EBEVWTEENAL0OTH 5. HEORE
Lk BE, BREOBEREIEEEMICE - TRELSELY, BIUHETIIARES, TRE,
FREL L OBRIKE RT3 BB TR 0.741~0.884 DEWVEEZRTOIH LT, BEF
£, BEEE, BURETE, FEERTINING 0.171~0.329 OBEWEERTILARD 5
NTwa. F7: Kawasara OFEIZE S &, FiIEBE LB EROBERIZZNTH 0.819,
0.726 DEWEEZRL, —HEWEE EHEER) 2 0.3 DEVELZRTZILFRDLN
TW3, KERIIFPVWTYH, BEEHERT 2 3 BEEDREEIL 0.64~0.77 £ &L, &
NI L CTHEERE, WERE, BEE T 0.17-0.37 DEVELZ R TERI B LSATNRS.

—FETE, TURBELEEERVBMEEI RITsh T3, &k, CORBERLEFTR
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HWThEFRTHEZN3L0T, BERIEL1UHER,» S5 TREHEAEREZ COES
THRENS., FA-EEEIBEORALFBICZ o THEFIIEELAEBBOEITRERN,
FNEFNERERTHRITLZ2HERE, WEBRRIHLTIL0THS. ThETOBORE"
i2kdE, BEELEEEOBREBEOHEITIFY 0.46, 0.48 DEFAREINT WS, £/ 4~8
BEOEWTOA S —BTE, Fh%h 0.11~0.26, 0.20~0.58 DEIHE® shTw3,
DL, TRETOBETIE, BOREBEOREEIIAAY X5 OB TE H#
FEENTWARY, ZTHIEIBLEERYXSOBOEVICERLZ3DEEZLNS.

ERES L UVBBEOEGERIISDVW TR L AER, 20HTEEESEDEAZBRE VT
i 0.11~0.41 DEWEATRE N7~ Kawanara |3 255880 9 X5 OEEBEOEZEH
HETIX 0.378, HETIX 0.429 12232 #HEY LTw3. ZOHEIXEFERTELSN-1E 0.24
E—HLTWARW, ZOZERERIIFERLAZBAY XS EFAOBEEHEROE Y, £
(Ef) s LURBTRBEOZZCERL 23D EI SN S.

—FETIE, BREORERII6l DEWVELZD Y BRYXSIZERL TEORERE
IWBEEXE BR800 H 501 5.

AL 2k 21, HARY X125 2BBBHEOBEERIZBHEICL-TRLEZL, ¥
ERICEREE TCLEMIIE > TRLAZEFHALS A ERY, BRBEDERFES LUNE
WORIRILBIEOME & 2 2THE, BHICL-TRLZ22DEEZSNS.

ELIARERTIE, RELHREL OMOBEHEBICOVWTIRETL 2. Z0O4ER, 8B
BRARELHAE, BAELOMIZIZZFNFH0.63, 0.92 05 WIEDOMHEBEENZED 51 /-,
AHusA et al P L HAY X5 O 4 BEEHAE S IAES K URBRE L OMICE W EEMHEBEOH
BTVWE. ZDZEr5, REBKRICE-TINSDOHAEE AL D KE ZBERIGER
TEEZLNS.

KIRE L BEEEOEGHERE I >w A5 L, BOBE, BEIEE, KBEE, THRE
&, BEEE, BERE WES, TRER WEHEZ COBEBREIVWThLFEZOM
205U EDEDHEE BN, BEY 41, O BBOHEY X7 TIIHEEE,
KBEE, TREELAELOMIZ06LUENDEVWEOREHEBEOEL2RDTWS. £z
Kawanara® & 25 BB OB E L BEE L OBISVEOHBEN S SN2 L 2RELT
Vw3,
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