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Life Table and Dynamic Analysis of Fagus hayatae Population in
Micangshan Nature Reserve Sichuan Province China

LI Jin-Xin' WU Ding-Jun® ZHANG Shi-Peng’ HE Xian-Xiang® CHEN Jian® SHI Qing-Mao’ XU Xiao'*
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Abstract Fagus hayatae a rare and endangered plant in China category II  is distributed in China.
Understanding the age structure and number of F. hayatae population is useful to reveal population dynamics and
life-history traits. We investigated F. hayatae population distributes on the north slope of Laolin Valley in
Micangshan Nature Reserve and obtained a static life table on the basis of age class structure by using the
smoothing out technique. Then we analyzed the population quantitative dynamics of F. hayatae according to the
results of survival and spectral analysis. The population was composed of 52% young individuals including
seedlings  45.5% of mature individuals and 2.5% of old individuals. Two peaks of higher mortality rate
were in 1st and 17th age class periods of the lifespan. In addition to two big drops the population survival rate
decreased gradually from 1st to 24th age class. However the opposite trend was found in cumulative mortality
rate curve. By spectral analysis the regeneration process of the population showed the marked periodic
variations. The amplitude A, had the largest values at fundamental wave A, and harmonic wave A, reflecting the
lifespan of F. hayatae individuals. The quantitative fluctuation of population exhibited obvious small cycles

such as A; and A, which closely related with height growth and intense competitions during radial growth

phase respectively. Our results showed that the survival curve of F. hayatae population in Micangshan Nature
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Reserve was agree with Deevey type I

and the population dynamics exhibited a trend that population size

decreased sharply at young stage kept stably at mature stage and declined at old stage.

Key words survival analysis population quantitative dynamics Fagus hayatae spectral analysis
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Table 1 Static life table of F. hayatae population

Aff’iss Ll&iﬂiﬁ o ar l Ini, d, 7. L, T, e, K, s,

1 — 395 395 1000 6.908 866  0.866 567 1893  1.893  2.010  0.134
2 — 53 53 134 4.88 35  0.261 117 1326  9.89%6  0.303  0.739
3 — 34 39 9 4.595 3 0.030 98 1200 12.212 0.031  0.970
4 6 52 38 9%  4.564 2 0.021 95 111l 11.573 0.021  0.979
5 10 32 37 94 4.543 3 0.032 9 1016  10.809 0.032  0.968
6 14 28 36 ol 4.511 2 0.02 9% 923 10.143  0.022  0.978
7 18 25 35 89 4.489 3 0.034 88 833 9.360  0.035  0.966
8 2 28 34 86 4454 2 0.023 85 745 8.663  0.023  0.977
9 26 23 33 84 4.431 3 0.03 83 660  7.857  0.037  0.964
10 30 33 3 81 4.394 3 0.037 80 577 7.123 0.037  0.963
1 34 31 31 78 4357 2 0.026 77 497 6.372 0.026  0.974
12 38 30 30 76 4.331 3 0.0 75 420 5526 0.041  0.961
13 0 27 29 73 420 2 0.027 T2 345 4726 0.027  0.973
14 46 38 28 71 4.263 3 0042 70 273 3.845  0.043  0.958
15 50 45 27 68 4220 17 0.250 60 203 2.985  0.288  0.750
16 54 20 20 51 3932 13 0.255 45 143 2.804  0.294  0.745
17 58 15 15 38 3638 15 0.395 31 98 2.579  0.503  0.605
18 62 9 9 23 3.135 8 0.348 19 67 2.913  0.427  0.652
19 66 3 6 15 2708 2 0.133 14 48 3.200 0.143  0.867
20 70 1 5 13 2.565 3 0.231 12 34 2,615 0.262  0.769
21 74 0 4 10 2.303 2 0200 9 2 2,200 0.224  0.800
2 78 3 3 8 2.079 3 0.375 7 13 1625 0.470  0.625
23 82 I 2 5 1.600 2 0.400 4 6 1.200  0.510  0.600
24 86 2 1 3 1.099 3 1 2 2 0.667  1.09 0

T oo, FEIRE L. AR d TSR g TSR L. XA FHA T, MEMG e WIHBHM K. HKER S, HFIEE
Note a,. Survival number [, . Survival quantity d,.Death number ¢, . Mortality rate L,. Span life T, . Total life e,. Life expectancy K. Vanish

rate S, . Survival rate
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Table 2 Estimated values of survival analysis functions

4
N %TME T
© mid-value

1 — 0.134  0.866 — — —
2 — 0.099  0.901 — — —
3 — 0.096  0.904 — — —
4 6 0.094  0.906 5.000E-04 0.050  0.005
5 10 0.091  0.909 7.500E-04 0.075  0.008
6 14 0.089  0.911 5.000E-04 0.050  0.006
7 18 0.086  0.914 7.500E-04 0.075  0.009
8 22 0.084  0.916  5.000E-04 0.050  0.006
9 26 0.081  0.919 7.500E-04 0.075  0.009
10 30 0.078  0.922  7.500E-04 0.075  0.009
11 34 0.076  0.924  5.000E-04 0.050  0.006
12 38 0.073  0.927 7.500E-04 0.075  0.010
13 42 0.071  0.929 5.000E-04 0.050  0.007
14 46 0.068  0.932  7.500E-04 0.075  0.011
15 50 0.051  0.949 4.250E-03 0.425 0.071
16 54 0.038  0.962 3.250E-03 0.325  0.073
17 58 0.023  0.977 3.750E-03 0.375  0.123
18 62 0.015  0.985 2.000E-03 0.200 0.105
19 66 0.013  0.987 5.000E-04 0.050  0.036
20 70 0.010  0.990 7.500E-04 0.075  0.065
21 74 0.008  0.992 5.000E-04 0.050  0.056
22 78 0.005  0.995 7.500E-04 0.075  0.115
23 82 0.003  0.997 5.000E-04 0.050  0.125
24 86 0.000  1.000 7.500E-04 0.075  0.500

WS, AR F . BT R S, SR R

Ay TGRS FR AL

Note S ; . Survival rate function F ; . Cumulative mortality rate func-

tion f , .Mortality density function A , . Hazard rate function
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Table 3 Periodic fluctuation of F. hayatae population

SEBY
e A, A4, A, A, As

Resonance spectra

ﬂf—(ﬂ]ﬁ{ﬁ 1.30 1.11 0.25 0.06 0.06
Amplitude value
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