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Abstract: [Objective] The study was to detect quantitative trait loci (QTL) for growth traits on chro-
mosome 13 of chicken. [Mehtod) Four microsatellite markers on chromosome 13 selected from poultry ge-
nome were used to study the genetic diversity in 849 F, individuals based on a chicken resource population
from a cross of Gushi chicken representing a slow-growing Chinese native breed and Anka (A) broilers re-
presenting a fast-growing broiler. Thirty-two growth traits at different weeks in this study were measured
in the F, population, which included body weight (BW) and body size index containing shank length (SL),
shank circle (SC), chest depth (CD), chest width (CW), breast bone length (BBL) and body slanting
length (BSL) at different ages. The multi comparison was applied between traits and the genotypes of mic-
rosatellite which significantly affected growth traits. Then genome scan was performed to locate the QTL
for growth trait by an interval mapping based least-squares linear regression. [Result) Average heterozy-

gosity,and average polymorphism information content were 0. 707 and 0. 653, respectively. Six QTL on
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growth traits were detected on chromosome 13, three of them were at the 1% genome-wide significant lev-
el. [Conclusion) The QTL on BSL4,BBL4,BSL8,BW6 were located at the same location 52 ¢M, and the
QTL related to SLO,CW12 were detected at 26,9 cM respectively.
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Table 1 Information of 4 microsatellite markers
MR IR R LG FiiFs14 (3'—>5") fi /M
SSR Forward primer Reverse primer Position
MCW0213 CTGTTCACTTTAAGGACATGG GACAAGTCAACAACTTGCCAG 22
MCWO0197 GTGCTGCTGGGTTTAACCTA CTCACACGCGCACATACTTA 39
MCWO0110 CATCTGTGTTACTGTCACAG TCAGAGCAGTACGCCGTGGT 59
MCWO0104 TAGCACAACTCAAGCTGTGAG AGACTTGCACAGCTGTGACC 74
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Table 2 Results of phenotypes data for growth trait of chicken F, resource population

PER A FEAH /M eNT FE I BRAER PR
Trait Age Sample size Min Max Mean SE cv
0 843 2.26 3.00 2.58 0. 00 4.24
K /em 4 784 3.00 7.25 5.50 0.03 14. 65
Shank length 8 779 5. 60 10. 30 7.93 0.03 10. 92
12 812 7.30 12.20 9.39 0.03 8.85
4 780 2.00 3.50 2. 69 0.01 7.49
A
JE [l /cm 8 767 2.90 1. 40 3.42 0.01 7.80
Shank circle
12 806 3.00 4.90 3.84 0. 01 8. 11
1 783 3.00 7.00 4.85 0.02 13.10
DA /
A%/ cm 8 783 4.00 10. 00 6. 54 0.03 13. 66
Chest depth
12 835 5. 00 10. 00 7.88 0.03 9.72
4 783 2. 80 6. 00 1,09 0.02 11.59
4] f—v‘:/Lm =
Cheet widih 8 783 4. 00 9.00 5.68 0. 02 10. 31
12 835 1.50 10. 00 6.33 0.02 10. 54
W K/ em 1 783 4.40 7.80 6.21 0.02 8. 29
Breast bone 8 783 5.50 11.10 8.92 0.03 8. 14
length 12 835 7.80 13. 20 11. 00 0.03 7.27
4 783 60. 00 90. 00 74.17 0.13 5.01
Lo
Mt/ 8 783 8. 30 90. 00 76. 44 0.16 5. 86
Chest angle
12 835 70. 00 92. 00 79.00 0.14 5.16
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4k 2 Continued table 2

PEAR Ji FEARL fe/ME SN REELIEN bR R LS RE %
Trait Age Sample size Min Max Mean SE cv
. : 5 3.5 : : 9
A /em 1 783 7.50 13. 50 11. 39 0.03 6.98
Breast slanting 8 783 10. 10 19. 60 16. 23 0.04 7.28
length 12 835 14. 00 23. 50 19.78 0.04 6. 28
4 783 4. 00 6.50 5.16 0.02 9.15
JEL 43
456/ cm 8 783 5. 00 8.50 6. 87 0.02 9.83
Pelvis width
12 835 5.50 11.50 8. 66 0.03 9.73
0 843 22.8 39.0 30.59 0.10 9.23
2 781 41.6 185.5 122.18 0.67 15.23
4 785 156 464.0 321. 35 1.72 15.02
o/
ﬂgﬁﬁifg 6 813 274 915.0 566. 10 3.81 19.18
Body weight
8 784 451.5 1285.0 816. 26 5.15 17.68
10 817 447 1691.0 1113.30 6.39 16.42
12 830 471 2102.0 1 351.90 7.73 16. 46

2 2 A F, BRI AR KRR S R g
SRR, K 4. 24 % ~19.18% ., 0~12 JEI#4 {4 Ji &= A%
SERECH 9.23% ~19. 18% , 7E 6 J& Y I 44 B & AR
St RBUR R 8 19, 18 %0 s R RAR AR, 0~12 JR i 3
MR K AR S R BN 4. 24 % ~14. 65% . 1] 4 J& % 3
FIRR R AR S R B K. N 14, 65 % 54~ 12 JRIB W9 1Y
iELSE IR N 1 = N TS I NS SN = el AR
BB 7.49% ~8.11%,9. 72% ~13. 66 %,
10.31% ~11. 59%, 7. 27% ~ 8. 29%, 5. 01% ~
5.86%.6.28% ~7.28%,9.15% ~9.83%., F, 1t
AR T 25 P R0 28 S R B K R A O

10%, 2B F, AR KPR ERA = T84
3B RCR 5 [R50 B X 26 MR AT R 2 T RO R AR TR
1) 22 & DR 42 T 0 5 i R o 52 i HE 2R A RT AR A
FH T ARG AR AR st AL i i F 5%
2.2 EWMIEHRIEHEESE . SSEEREE. &M
EE#HEEME

3 W4 AN BERICTE Fo BE A R 5]
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Table 3 Allele numbers and frequencies, heterozygosity and polymorphic information content of 4 microsatellite loci
[y oA ZEER AAEA Allele
Locus H & PIC A B C D E F

MCWO0213 0. 689 0.637 0.095 9 0.084 6 0.434 8 0.065 2 0.319 5

MCWO0197 0. 747 0. 706 0.194 8 0.036 8 0.352 7 0.276 4 0.109 8 0.029 5

MCWO0110 0.702 0. 642 0.326 9 0.286 1 0.325 6 0.061 4

MCWO0104 0. 690 0.626 0.301 0 0.359 2 0.297 9 0.041 9

SF-#4{H Mean 0.707 0.653
2.3 ANMMIERIEEEERKERNBEXSH KA A5

R 4 "] HL, MCWO0213 5 4 J& % 12 [, i 5
K RRHE AR T i 2 O 3 A DG (P<C0. 05 B
0.0D), BEH] MCWO0213 W] fig J& 5 XG55 4 Ji ik A= K 1k
M EBARIC: 5 0,2, 6 JE 0 K & M B2 A%
(P<<0.01), #F— 4 F£ B MCW0213 1] f & 5 19 7
AR 5T S A G 1L A5

MCWO0197 5 0.8 Al IE K, 12 J& i3 K 98 , 8 .10
S A B B A 06 (P<C0. 05), 5 12 J& % M 3%
Jo i L MR BT R B A OC (P << 0. 01D, A X T
MCWO0213 5538 B R 7 5 AH G T &, MCW0197 5
8,10, 12 J& W4 1A 5 & b 2 5 A b & A 5C (P <C0. 05
0. 0D R IZbRIC AT R R S XSE AR K E M

MCWO0110 5 0 J& #% J& 4 B i 25 A ¢ (P <
0.01), 55 0 J&I 4 i 5tk 35 AH 5C (P<C0. 05)

BT 12 Jel i W R B wE L B R A 4 TR AR G
A MCWO0104 55 HAth A PR R 1 25 50K 10 25 40 ¢
(P<C0.05 a8 0.01), B MCW0104 7 g2 — 52
M) X654 $01 4 JoiT 5 9 457 o5 7 L B O T BE A 5 e X A4
JrE ) 1AL SR
2.4 BEKUREZXBRMICERBENSEILR

Xof dib 2 5 M A KPR B TR AR e MCWO0197
MCWO0104 47 A [] F PR 784 [i) 4% 1 bR o /N — e 948
M2 E LA R I 5 Ik 6,
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Table 4 Analysis of variance between growth traits and the 4 microsatellite loci(F value)
Gfﬁ:{‘fﬁn MCW0213 MCW0197 MCW0110 MCW0104
0 JE 2K SLO 2.49 2. 64" 6.01"" 4,147
8 JAlls IR K SL8 0.79 2.36" 1.10 4,157~
4 JE B Rl SC4 4,327 " 1.84 0.69 8.79% "
8 Jil e it H SC4 1.66 2.90" 0.48 7.45% "
12 JH 4 IR SC12 1.34 1.15 0.63 4,83
8 JE I i IR BDS 1.19 1.09 0.77 3.68"
12 JAS i i BD12 0.41 3.35% " 0.16 0. 24
8 JE i i 55 CW8 0.82 1.82 0. 26 2.83"
12 JA# I 55 CW12 1.27 2.97% 1.34 3.83
4 JEH M B K BBL4 2.69* 0.68 0.48 2.78*
8 JE% & < BBLS 0.74 1.59 0.71 4,487
12 JA# a4 K BBL12 1.03 3.09" " 0. 90 1.38
4 B TR &HE BSLA4 4.86% " 1.12 1.12 2.33
8 JEAIL AR HK BSLS 0.73 1.08 0. 24 4,59 "
0 JE WA 5 B BWO 5.99* * 1.56 2.54" 6.88"*
2 JES R T i BW2 15.24% * 1.35 1.04 3.13"
4 R BW4 9. 06" 1.71 1.27 4.93%~
6 JE I 7K i & BW6 3.86" " 1.96 0.55 5.37% %
8 JE I 4 5 it BWS 2.55 20,94 0.79 6.15" "
10 JA# K i it BW10 2.37 2.94" 0.43 4,10 *
12 A BW12 2.46 3.33% % 1.10 4,047 "

W R BB (P<0.01), * £ B3EH X (P<0.05).,

Note: * * means highly significant correlations(P<Z0.01), * means significant correlations (P<Z0. 05).
£S5 BE BEMCWOY HIEMAFRARERBERERNSELE
Table 5 Multi comparison for growth traits in MCWO0197 in F, resource population
Frid H P Y 0 JE s IR /cm 8 Ji#4 12 [l / cm PR Bi#E /g Body weight
Locus Genotype SLO SC8 8 J& 8 week 10 J& 10 week 12 J& 12 week
CE 2.61 a (68) 3.39 ab (91) 794. 21 ab (94) 1 081.90 be (97) 1 317.28 be (99)
AB 2.60 ab (165) 3.46 a (151) 825.81 a (54) 1 121.10 ab (55) 1 363.94 ab (55)
MCWO0197 AD 2.58 b (99) 3.43 a (52) 840.33 a (154) 1 155.94 a (158) 1407.08 a (163)
CcC 2.57 b (54) 3.30 b (272) 757.82 b (280) 1052.77 ¢ (287) 1274.11 ¢ (293)
DE 2.57 b (57) 3.43 a (60) 835.99 a (60) 1127.78 ab (69) 1 368.73 ab (69)
CD 2.56 b (292) 3.40 ab (50) 811.66 a (51) 1 107.16 abc (52) 1 337.60 abc (53)

I BB 5 bR AN NG R R 25 5 B3 ( P<T0. 05) : 355 iR A 38 M RE AR Bk, & 6 [l
Note: The same column with different individual superscripts mean significant difference( P<C0. 05). The data in the bracket is sample size.
The same as table 6.
F6 BF, BEMCWOII B IEENSAREFRERERPHSEILER

Table 6 Multi comparison for growth traits in MCW0104 in F, resource population

kRi e {A i i /g Body weight

Locus Genotype 0 J& 0 week 2 J& 2 week 4 J& 4 week 6 J& 6 week 8 Ji 8 week
AA 31.46 a (40) 126.03 a (38) 317.18 ab (201) 567.14 a (214) 799.59 b (205)
MCWO0104 AB 31.18 a (215) 124.56 a (206) 331.18 a (446) 584.71 a (38) 850. 85 a (439)
BC 30.27 b (469) 121. 35 ab (442)  319.62 ab (36) 563.65 a (458) 808.61 ab (38)

CD 30.26 b (63) 117.51 b (55) 306.72 b (59) 526.73 b (57) 779.08 b (59)

R JF & /g Body weight 8 JEA M 55 /cm £l /em Shank width

10 J& 10 week 12 J& 12 week CW at 8 week 8 J& 8 week 12 J& 12 week

AA 1085.55 b (212) 1 323.83 ab (213) 5.67 ab (205) 3.32 b (20D) 3.69 b (205)

MCWO0104 AB 1 146.04 a (462) 1 388.27 a (469) 5.74 a (38) 3.48 a (426) 3.89 a (456)

BC 1106.93 ab (39) 1 344.42 ab (40) 5.68 ab (437) 3.41 ab (58) 3.84 a (61)

CD 1 068.57 b (59) 1291.13 b (62) 5.50 b (59) 3.34 b (38) 3.82 a (39)
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Table 7 Results of QTL mapping for growth traits on chromosome 13
PEAR {7/ cM FE o 25z i M K HAE X E/cM R RS/ %
Trait Location F value ADD DOM CI Variation
0 g SLo 26 6.56" 0.010%£0. 009 0.054£0.016 3.0~37.0 3.33
4 R ARAHE BSL4 52 7.48" " —0.086=+0.053 —0.33940. 107 2.0~52.0 5.12
4 JH W4 W K BBL4 52 9.02** —0.05040.035 —0.26240.071 25.0~52.0 0. 30
8 JE A& BSLS 52 5.42" —0.1074+0.078 —0.49940. 156 0~52.0 0. 81
12 JE % Mg 58 CW12 9 6.89* —0.037%0. 046 0.288+0.079 0~37.0 4.03
6 JE il 14 )5 i BW6 52 4.73* —3.51947.352  —42.992414.752 0~52.0 5. 30

TE: x FRFEMEFEPILL 50 WK P » « RoR BB K4 19 W EKF,

Note; * F value indicated 5% genome-wide level significant level; * % F value indicated 1% genome-wide level significant level.
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