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Abstract In order to further improve the growth performance and breeding efficiency of Tianmu multiparous

sheep, 18 534 pre-weaning weight data of Tianmu multiparous sheep from 2013 to 2022 were collected.
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The non-genetic factors affecting the lamb body weight traits of Tianmu multiparous sheep was analyzed. The
genetic parameters and breeding values were estimated and their genetic trends and phenotypic trends was
analyzed. The results showed that: 1) Sex, birth year and birth season had extremely significant effect on the
lamb body weight traits of Tianmu multiparous sheep (P<<0.01). Brith type had significant effects on the pre-
weaning Kleber ratio, and had extremely significant effects on other traits. 2) Birth weight was a trait with medium
heritability, with a direct heritability of 0.18+0.03, and a materal heritability of 0.13+0.02. Weaning weight
(WWT), average daily gain before weaning (ADG)and pre-weaning Kleber ratio (KR) were low heritability traits,
which the direct heritabilities were 0. 06+0. 02, 0. 06%0. 02 and 0.02+0. 01, the maternal heritabilities were 0. 07+
0.01, 0.07+0.01and 0.09+0.01, respectively. 3) Except for the negative genetic correlation and phenotypic
correlation between BWT and KR, the other traits were positive genetic correlation and phenotypic correlation.
4) The average breeding value of BWT showed a downward trend as a whole, and the average phenotypic value
showed a trend of increasing first and then decreasing. The average breeding value and average phenotypic
value of WWT decreased first and then increased. The average breeding value of ADG and the KR decreased
first, then increased, then decreased and finally increased, and the average phenotypic value decreased first and
then increased. 5) The genetic gains of BWT, WWT, ADG and KR were —0.013 kg/a, —0.005 kg/a, —0.001 g/
day/a and 0. 005, respectively. The phenotypic gains were 0. 066 kg/a, 0.218 kg/a, 3.388 g/(d-a) and 0.092,
respectively. In summary, this study can optimize and adjust the current breeding program of Tianmu multiparous
sheep, further stabilize its excellent genetic performance, improve breeding efficiency, save feeding costs, and

provide a theoretical basis for the scientific early breeding, improvement of growth performance and population

genetic stability of Tianmu multiparous sheep.
Keywords
genetic trends
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Tablel Descriptive statistics of body weight traits in lambs
PR ¥ e i e 2% We/ME B R AE
Trait Mean Standard deviation Min Max
BWT/kg 3.42+0.01 0.82 1.00 6. 10
WWT/kg 14.25=+0.02 2.75 5.00 23.40
ADG/(g/d) 240.654+0.42 57.39 71.11 437.78
KR 32.53%0.03 3.67 20.01 43.21

B :BWT BIAE s WW T, Wi 2 ADG, T3 AP 249 13 B KR, WE 00 B S SRR LK. T [l
Note: BWT, Birth weight; WWT, Weaning weight; ADG, Average daily gain before weaning; KR, Kleiber ratio

before weaning. The same below.
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Table 2 Effects of non-genetic factors on lamb body weight traits

ES BWT WWT ADG KR
Factor df MS df MS df MS df MS
PE 5 Sex 1 258.13" 1 4 539.60" 1 1300 118.97" 1 1379.20"
7B AR . . . .
) 55. 84 9 3 359. 35 9 1 606 176.22 9 5 784.65
Birth year
2 . . . .
) 3 34.77 3 247.05 3 94 218.91 3 284. 86
Birth season
th o s
1 1 070. 86 1 4 557. 1 597 546. 60 1 66.93"

Birth type

TR 22 SR 35 (P<C0. 01) , %78 22 5 1 35 (P<<0. 05) .,

Note: **indicated that the effect was extremely significant (P<Z0. 01), *indicated that the effect was extremely significant

(P<<0.05).

W, T e S AR o B v T RE SRR O PG L A AR
fy HAEZ R AR
2.2 REZHMFARAFHEEURAZAS RERL
HfEitE
K H Z0h 35 MR S OR 5 22 L Ko %
TS THEINZE 3 Fr s o 0 A T B9 L4 38 A% D1 A THE

9 0.180. 03, B A 35t 1% Jy ki 15 24 0. 13£0. 02,
J& T A AL Pk . W E W ET Y H S
AT 0% T S SRR b 3 L 4 8 A% 0 Ak A 2 R
0.0640.02.0.0640.02 F1 0. 0240. 01, £} 4 35 1£
FIAGETHE 230 0.0740.01.,0. 0720. 01 F1 0. 09+
0. 01, ¥ MKt i% Ty AR .
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Table 3 Variance components and heritability estimates of body weight traits in lambs

Trait o) o,° o} o, hS h,’
BWT 0.11 0.08 0.41 0.59 0.1840.03 0.13%£0.02
WWT 0. 35 0.36 4.78 5.49 0.06+0.02 0.07+0.01
ADG 146. 49 177. 28 2 090. 87 2 414.65 0.0640.02 0.07+0.01
KR 0.16 0.94 9.38 10.48 0.02+0.01 0.09+0.01

o BB G TT 22 10, BHRBUE TT 22 10,7 BRI T 22 10,7 R TT 225 0,7 ML HEREAL 0 50,2 BHIR AL T
Note: ¢,°, Direct genetic variance; o,”°, Maternal genetic variance; ¢,”, Residual variance; apz, Phenotypic variance;

h,, Direct heritability; A,°, Maternal heritability.
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Table 4 Estimation of genetic and phenotypic correlations between lamb body weight traits

Trait BWT WWT ADG KR
BWT 0.30=£0. 29 0.06=+0. 27 —0.03%0.63
WWT 0.357 0.96+0. 14 0.86=+0.59
ADG 0.06" 0.96" 0.72+0.08
KR —0.33" 0.76" 0.917

TE 0 A LB g A AR S, X AR LA O AR K

Note: Below diagonal was genetic correlations, above diagonal was phenotypic correlations.

R5 MAFGEEERZIMREZ20EME
Table 5 The breeding values of body weight traits of breed rams ranked top 20

Number 1D BWT _EBV 1D WWT _EBV 1D ADG _EBV 1D KR_EBV
1 11170264 0.731 11161327 0.865 11211547 15.692 11161640 1.351
2 11151640 0.629 11202440 0.820 31130007 15. 389 11172133 1.260
3 11191322 0.612 31130007 0.818 11202440 14. 875 11173001 1.259
4 11192167 0.612 11211547 0.813 11151841 14.574 41170612 1.233
5 11181115 0. 586 11202441 0.813 11150421 14. 106 11173281 1.190
6 11160740 0.579 11173236 0. 802 1114395 13. 881 11170523 1.174
7 11160518 0.548 61150441 0.786 11150680 13.574 11191465 1.173
8 11162833 0.538 11173104 0.784 11173104 13.376 11193570 1.130
9 11162832 0.538 11162963 0.775 11180064 13.372 11173126 1. 105
10 11162399 0.537 11181258 0.773 11151988 13.322 11172487 1.097
11 11151889 0.526 11225272 0.772 11224549 13.252 11171708 1.087
12 11181077 0.521 11224549 0.770 11170523 13.099 11182494 1. 083
13 11141243 0.520 11150421 0.763 11162963 12.959 11172512 1. 076
14 11151891 0.519 11161243 0.754 11201684 12. 882 11202537 1.073
15 11171444 0.514 11180845 0. 740 11225272 12. 746 11163262 1. 038
16 11160659 0.509 1114395 0.737 11224549 12.631 11171903 1. 048
17 11151890 0.504 11162001 0.737 11150231 12. 580 11172196 1. 046
18 11151893 0.502 11193879 0.733 11150408 12. 488 11151988 1.042
19 11171381 0.497 11190165 0.727 11140861 12. 301 11172149 1.034
20 11160132 0.493 11225232 0.722 11181258 12. 257 11180235 1.031

it 28 2F 4 5 23 Wi 11170264 11161327 ,11211547 11181674 F1 11163394 #R 4 A< WF 5 Fh 28 = F1 ) 2F
111161640, & 6 F K H Z M F G F WA E R 1) 25 R B FEHE 4, T LUK B R E & 0 AR AE N
MR B FREHEA BT 20 W BEE . AR E FEHE A R, BAEME , DL & 5 AR A4 1 Rl |, 1 o 7 At
85— 09 BEE g8 5 4y ) g 11161373, 11180376,  fEZE .
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Table 6 The breeding values of body weight traits of ewes ranked top 20
Number 1D BWT _EBV 1D WWT _EBV 1D ADG_EBV 1D KR_EBV
1 11161373 0.746 11180376 1.436 11181674 27. 381 11163394 1.834
2 11161026 0.708 11181674 1.273 11180376 26.006 2114541 1.766
3 11190021 0.692 11140265 1.079 11140265 25.247 11150496 1.690
4 11181076 0.617 11161438 1.078 11140183 22.958 11141412 1. 689
5 11181072 0.597 11192706 1.030 11161583 22.827 11161583 1.652
6 11171488 0.585 11180376 1.010 11171420 22.487 11160507 1.635
7 11171129 0.584 11193017 0.990 11200820 21.525 11171420 1.598
8 11150669 0.572 11160195 0.980 11151388 21.113 11140265 1.575
9 11171458 0.546 11151388 0.962 11192706 21.100 11181897 1.558
10 11193616 0.536 11171420 0.938 11193017 21.007 11173369 1.551
11 11190060 0.530 11130408 0.923 11150496 20.901 11173170 1.549
12 11160195 0.528 11170835 0.918 11160507 20. 283 71130178 1.542
13 11141244 0.525 11180857 0.909 11163021 20. 224 11150980 1.513
14 11140314 0.512 11180760 0.905 11181982 20.194 31120005 1. 486
15 11181071 0.508 11190021 0.903 31120005 20. 004 11130255 1.470
16 11150481 0.507 11140183 0. 900 11202344 19.932 11181965 1.467
17 11150495 0.507 11161488 0. 882 11163394 19. 862 11140183 1.426
18 11150064 0.504 11200820 0.874 11130255 19. 669 11162212 1.402
19 11200163 0.504 11181614 0.872 2114496 18.815 11163297 1. 387
20 11191138 0.502 11193952 0.867 11171175 18.630 11160606 1. 361
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Fig.1 Genetic trend and phenotypic trend of body weight traits in Tianmu multiparous lambs
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