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Growth of Muscle Fibre and Realated Heterosis in Different Broilers

LIU Bing » YANG Jun . YANG Ning”~
(College of Animal Science and Technology , China Agricultural University ., Beijing 100094, China)

Abstract. Beijing Fatty, Recessive White Plymouth Rock (RWPR) and a cross between Beijing
Fatty($ ) and RWPR (%) were fed to 14 weeks to investigate the development character of
growth of muscle fiber by paraffin slice protocol. The results showed that the diameter of muscle
fiber increased with age, while the muscle fiber density decreased. Moreover, the relationship of
diameter and density was significantly negative (P<C0.000 1). The growth rate of muscle fiber
varied among different breeds. The diameter of thigh muscle fibre in Beijing Fatty, cross and
RWPR at 14 weeks was 42. 89 pm, 49. 29 pm and 56. 93 pm respectively; Contrarily, the density
at 14 weeks was 581. 80 piece/mm?’, 447. 53 piece/mm?” and 349. 87 piece/mm’ respectively; From
4 weeks to 14 weeks , the diameters of muscle fibre between Beijing Fatty and RWPR were sig-
nificantly different(P<C0.01). To conclude, the diameter of thigh muscle fibre was greater than
that of breast muscle, while the density was smaller; The diameter of thigh and breast muscle fi-
bre in RWPR at 6 weeks was 27.96 pum and 24.61 pm, and their density was 1 557.50
piece /mm?* and 1 809. 30 piece/mm?®. The heterosis rate of the diameter and density of muscle fi-
bre did not vary steadily along with weeks. As a whole, there was hardly any heterosis in these
traits in the offspring from the cross of Beijing Fatty (4 ) and RWPR (%), however, they ten-

ded to follow that of the maternal line.
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Table 1 The diameter of thigh and breast muscle fibre in different broilers pm

BEWLILEF 4 Thigh muscle fibre

g WLLEF 4 Breast muscle fibre

JEH#E wks A5 G A3EXG Bk g b5 3G 7R 2R ey =pe
Beijing Fatty Cross RWPR Beijing Fatty Cross RWPR
0 9.2041. 65% 7.9840. 84" 9.30+1. 5.72+0. 93 6.95+0. 36 6.52+0.95
2 12.69+1.56™  16.3543.25% 15,1541, 94" 13.83+1. 18" 15. 8442, 0775 16. 2942, 19
4 19.73+2. 69" 21.542.65"  24.0143. 18.44+2. 49 19. 56 2. 47 20. 7743.92
6 22.24+1.85%™  24.44+1.77%  27.96+43. 19. 5941, 43% 22.91+3. 16* 24. 6142, 994
8 22.35+2.06™  28.38+2.42%  30.5944.0 22.00+2. 13" 23.75+1. 94" 26. 23+2. 09"
10 25.54+2.49™  30.62+2.40%  32.1443.0 23.15+1. 64™ 28.1747. 0205 28. 6142, 83"
12 37.6944. 75" 43.49+5.46  47.36+4. 29.16+2. 13" 33.34+4. 18" 35.83+4. 124
14 42.8945.37%  49.2944.91%™  56.93+8.0 35. 4342, 49 40. 7845, 622 45.0843. 70

R B B Ebr S BB n=12; R —1T8UE , DARRS 5RO 22 R0 R 3 (P<<0. 01 /NG FRER TR h 28 57 i 3

(P<<0.05), F#IA

The data is mean &= SD, n=12/group/wks; Datas followed by different capital letters in a row are significantly different( P<0.01),

datas followed by different small letters in a row are different(P<C0.05). The same as bellow
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Table 2 The density of thigh and breast muscle fibre in different broilers piece/ mm?
[ BEALHLEF 4 Thigh muscle fibre N LILET 4k Breast muscle fibre
\I:vk: B[ Aaliipe) HR2ENG Bt 3G B | i pLe) HRAENG [5REHSPL]
) Beijing Fatty Cross RWPR Beijing Fatty Cross RWPR

0 13 087.0044 903.90 16 262.00+3 328,10 12 514.00=%3 720. 90
2 6 646. 2041 800. 29 4 309. 9041 277. 3444 519. 10+1 017. 3/«
4 2 963. 001645, 058 2 479. 60712, 27780 1 997. 404536, 034
6
8

44 972. 00423 084. 40" 26 316. 0048 572, 307 27 541. 008 932. 104
5805.50+t1 121. 125 4 416. 6041 012. 95 4 293. 2041 055. 674

3 285.70+844,17 2 875.60+574. 56 2 742.20+804.17
2 528.70+381. 335 1 .941.204349. 614 1 557.50+356.18M 2 567.30+219. 105" 2 014. 404613, 6845 1 809. 304615, 314
2 393. 504370, 19" 1509. 404145, 79% 1 311.80+367. 62 2 421. 90+459. 065" 2 106. 304285, 2078 1 602. 704295, 16
10 1 880. 804372, 175 1331.3042 90. 344 1 180. 70268, 974 2 270. 50+334. 47" 1 760. 904490, 514 1 392. 504249, 334
12 758. 76+197. 095" 549.14+133.52%  437.114+157, 204 1 415. 814156. 85" 1 114. 944269, 064 985. 49+259, 62
14 581. 80+ 134. 965 447. 53491, 897 349. 87+96. 467 888. 55+90. 845 717. 16+280. 36280 561. 894111, 774
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Table 3 The correlation between the diameter and the density

of thigh and breast muscle fibre in different broilers

i UL L EF 4 fiEg LWL &F 4
Thigh muscle Breast muscle
fibre fibre
:‘—“ N X; e
j‘[i 50 %% Beijing o7 Coeh
Fatty
Z&5ERY Cross —0.59" " —0.62° """
Bk 135 RWPR —0.82"" —0.75" """

P<C0.000 1
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Table 4 Heterosis of the diameter and the density of thigh

and breast muscle fibre in different broilers

=Pl 4 Heterosis /%

E 12 Diameter % B Density

JA % wks

JR AL g AL Ji& WL g L

Thigh Breast Thigh Breast
0 —13.73 13.56 27.04 —27.42
2 17. 46 5.18 —22.80 —12.53
4 —1.69 —0.23 —0.02 —4.59
6 —2.63 3.67 —4.99 —7.95
8 7.22 —5. 66 —18.53 4. 67
10 6.17 8.85 —13.03 —3.85
12 2.26 2. 60 —8.16 —7.14
14 —1.24 1. 30 —3.93 —1.11
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