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Abstract A model o phasic growth was used to describe the embryonic mortality of Tibetan chicken and two lowland
chicken breeds and their hybrids that were incubated at 2 900 m (Linzhi, Tibet) and 3 650 m altitude (Lhasa, Tibet)
and to analyze irfluences of breed and attitude on distribution of embryonic death. The result indicated that the model
was suitable to describe the embryonic mortality of eggs at high altitude, and the R2 were higher than 0. 98. Embryonic
mortality of Tibetan chicken that adapted to highland environment was lower at both of high altitudes than the others. At
2900 m altitude, the proportions of embryonic mortality during the first phase were 28. 59 % to 45. 97 %, and the days
of peak mortality were 2. 30 to 4. 05, and the duration were 2. 59 to 9. 92 d; and the days of peak mortality during the
second phase were 17. 20 to 17. 68, and the duration were 1.39 2.34 d. Rise to 3 650 m altitude, the embryonic
mortality increased by 33.48 % to 54. 12 %, and the proportions of embryonic mortality of Tibetan during the second
phase also increased by 7. 70 % to 15. 65 %; and the duration of the second phase of lowland breeds were delayed
13. 71 to 15. 44 d; and the proportions of embryonic mortality of hybrids during the first phase increased by 5. 55 % to
7.34 % and duration delayed 0. 15 to 0. 66 d.
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Table 1 Cumulative proportionsof dead embryosfor each day of incubation at different atitude
/ X /d
m 1 2 3 4 5 6 7 8 9 10 11
T 200 0O 0.0410 0.0656 0.0738 0.0738 0.0820 0.0902 0.0902 0.0902 0.0902 0.0984
Ts 190 0 0.0411 0.0717 0.0899 0.0899 0.0960 0.1021 0.1141 0.1202 0.1202 0.1263
D 574 0O 0.0906 0.1434 0.1528 0.1585 0.1660 0.1717 0.1755 0.1830 0.1887 0.1906
2900 528 0 0.1297 0.2326 0.2415 0.2572 0.2618 0.2707 0.2819 0.2931 0.2954 0.3021
TD 500 0 0.0258 0.0597 0.0640 0.0683 0.0716 0.0738 0.0760 0.0802 0.0802 0.0802
TS 551 0O 0.0783 0.1303 0.1469 0.1572 0.1572 0.1634 0.1696 0.1737 0.1799 0.1840
T 464 0O 0.0643 0.1316 0.1462 0.1550 0.1667 0.1754 0.1813 0.1813 0.1871 0.1930
Ts 324 0 0.0699 0.1608 0.1888 0.1993 0.2098 0.2133 0.2238 0.2308 0.2343 0.2448
586 0 0.1155 0.3106 0.3541 0.3958 0.4261 0.4602 0.5037 0.5378 0.5662 0.5909
3650 574 0O 0.1881 0.4059 0.4693 0.5074 0.5264 0.5517 0.5792 0.6004 0.6257 0.6490
TD 371 0 0.0938 0.2053 0.2405 0.2551 0.2639 0.2698 0.2786 0.2874 0.2933 0.3050
TS 588 0 0.0966 0.2296 0.2597 0.2811 0.3004 0.3155 0.3283 0.3433 0.3605 0.3734
/ /d
m 12 13 14 15 16 17 18 19 20 21
T 200 0.0984 0.0984 0.0984 0.0984 0.0984 0.1066 0.1722 0.1968 0.2050 0.2050
Ts 190 0.1324 0.1384 0.1445 0.1506 0.1567 0.1749 0.3079 0.3321 0.3563 0.3563
D 574 0.1962 0.2000 0.2075 0.2208 0.2453 0.2830 0.5849 0.6321 0.6830 0.6830
2900 S 528 0.3088 0.3177 0.3222 0.3401 0.3647 0.4185 0.6377 0.6578 0.6779 0.6779
TD 500 0.0824 0.0824 0.0846 0.0846 0.0953 0.1060 0.2114 0.2243 0.2452 0.2452
TS 551 0.1902 0.1964 0.2046 0.2149 0.2293 0.2560 0.4186 0.4392 0.4474 0.4474
T 464 0.2047 0.2135 0.2164 0.2339 0.2544 0.2836 0.6491 0.6842 0.6930 0.6930
Ts 324 0.2517 0.2657 0.2762 0.2867 0.3042 0.3811 0.7273 0.7552 0.7727 0.7727
D 586 0.6174 0.6496 0.6856 0.7234 0.7632 0.8106 0.9318 0.9375 0.9375 0.9375
3650 574 0.6744 0.7040 0.7378 0.7653 0.7907 0.83301 0.9578 0.96195 0.9619 0.9619
TD 371 0.3167 0.3372 0.3548 0.3695 0.3900 0.4545 0.7449 0.7683 0.7771 0.7771
TS 588 0.3884 0.4056 0.4142 0.4378 0.4657 0.5193 0.8498 0.8627 0.8648 0.8648
(M (Te) (D) (9 x (TD) x (T9
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Table 2 Estimates and standard errorsfor parameters of embryonic mortdity curves at different dtitude
/m
f my c 2 di dz R? RSE
0.2035 0.4597 2.5721 17.6833 1.0120 0.3632
T 0.9848 0.000 806
SE 0.00457 0.0158 0.2096 0.1153 0.2023 0.0892
0.3507 0.4057 4.0538 17.5467 2.4794 0.3602
Ts 0.9872 0.00256
SE 0.00803 0.0231 0.5019 0.1155 0.5427 0.0780
0.6720 0.2859 2.4225 17.4873 0.9139 0.3821
D 0.9897 0.00811
2900 SE 0.0144 0.0126 0.3047 0.0884 0.2920 0.0620
0.6837 0.4303 2.3014 17.2086 0.6484 0.5843
S 0.9817 0.0116
SE 0.0191 0.0182 0.1958 0.1621 0.1769 0.1404
0.2398 0.3325 2.5422 17.5139 0.7129 0.3474
TD 0.9909 0.000 855
SE 0.00460 0.0115 0.2055 0.0837 0.1850 0.0545
0.4488 0.4144 2.5767 17.3165 0.9831 0.4161
TS 0.9806 0.00571
SE 0.0122 0.0184 0.2761 0.1384 0.2644 0.1123
0.6910 0.3032 3.2258 17.4202 1.6833 0.2524
T 0.9915 0.007 61
SE 0.0132 0.0139 0.4043 0.0892 0.4194 0.0464
0.7697 0.3287 3.0267 17.3195 1.2450 0.3065
T 0.9903 0.0102
SE 0.0155 0.0135 0.3137 0.0893 0.3038 0.0645
1.0920 0.3105 2.5457 14.2527 0.4149 4.2417
D 0.9903 0.0134
3650 SE 0.1011 0.0785 0.1644 1.0066 0.1607 1.1212
1.1085 0.4253 2.3489 15.1485 0.4584 4.0124
S 0.9910 0.0112
SE 0.1141 0.0842 0.1059 1.2418 0.1140 1.2817
0.7810 0.4059 2.9351 17.2553 1.1732 0.3849
TD 0.9807 0.0185
SE 0.0214 0.0194 0.3248 0.1346 0.3126 0.1157
0.8666  0.4699 3.7595 17.2707 2.0944 0.2512
TS 0.9885 0.0226
SE 0.0227 0.0243 0.4310 0.1638 0.4552 0.1255
2 , 1
2 , 1 2.30 4.05d,
17.20 17.68d
, 0.98, )
2900 m 3650 m,
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