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Abstract

Dynamic traits are those phenotypic values change with time and other quantifiable factors such
as age, parities, physiological status, performance level and environment etc. Because of the spe-
cial economic status of the dynamic traits in breeding and production, it is very important to re-
veal the genetic regularity and improvement of these traits. The choice of body shape is beneficial
to the improvement of the whole health and milk production of dairy cows. On the basis of B-
spline function, a random regression model (RRM) has been developed to detect the QTLs control-
ling the dynamic traits. A real dataset for China Holstein cows, which contains the records of body
weight from the local dairy farm, was analyzed and the biological conclusions were derived.
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Table 1. Fitting accuracy of body weight growth trajectory for individuals under different models

% 1 FRER T MM E S KB A R

BR/ME 2PN FEME bR
3frLegendreZ izt 0.7460 0.8380 0.7630 0.0345
4FrLegendre Wi = 0.8190 0.8900 0.8342 0.0217
5FrLegendreZ izt 0.8850 0.9210 0.8990 0.0097
6B/ LegendreZ 1 5, 0.9120 0.9350 0.9243 0.0761
5BB-splinerfi £ 0.8960 0.9210 0.8970 0.0218
61B-spline ki %1 0.9140 0.9300 0.9160 0.0196
7KB-spline ki 3¢ 0.9340 0.9680 0.9516 0.0432

Table 2. Results under different models

= 2. NEMRBEHIRERNER
5 QTLAZLE (cM) H a B £

3BrLegendreZ i 4-130 38.96 (19.36) 8.45(2.11) 12.35 (2.58) 3.98
4By Legendre i 5, 7-55.0 37.33(12.48) 9.63 (1.96) 15.85 (2.47) 3.65
5BrLegendre i 2-60 37.96 (13.68) 9.48 (1.57) 17.84 (2.39) 3.44
6/ LegendreZ2 1 2\, 3-28.7 40.68 (11.55) 10.25 (1.26) 19.64 (1.38) 248
5B-spline i 41 4-105.0 36.58 (9.56) 10.87 (0.92) 19.64 (1.14) 3.96
61 B-splinepA %X 6-194 39.87 (8.28) 8.23(0.54) 19.28 (0.85) 2..38
THB-spline A %X 4-67.8 34.33 (5.36) 9.35(3.48) 18.25 (2.45) 3.78

Table 3. Fitting accuracy of body height growth trajectory for individuals under different models
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4FfrLegendreZ i X, 0.4468 0.7233 0.5652 0.0460
5K LegendreZ i =k, 0.5344 0.8791 0.7836 0.0182
6lrLegendreZ i =X, 0.8743 0.9261 0.8365 0.0562
5[rB-splinedd £t 0.8907 0.9397 0.8643 0.0325
6rB-spline ik % 0.9467 0.9823 0.9543 0.0205
7HrB-splinei& 0.8798 0.9560 0.476 0.0478
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