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Abstract: Based on the population life table and the theory of survival analysis and by using the
age class structure represented by DBH ( diameter at breast height) class and the stage-smoothing
technique a specific life table of Davidia involucraia population in Fanjing Mountain Nature
Reserve was compiled and the mortality rate curve killing power curve survival rate curve
and survival function curve were analyzed aimed to reveal the quantitative dynamics of the pop—
ulation. There was a fluctuation in the structure of the D. involucrata population. The survival
curve of the population appeared to be of Deevey Ill type and the individuals at young stage were
abundant. The mortality rate curve and disappearance rate curve in the lifespan had similar varia—
tion trend and the population had two distinct peaks of mortality i.e. from ] to I age class and
from V[ to IX age class. The survival analysis showed that the population mortality rate was in—
creasing all along while the survival rate was decreasing all the time. After VI age class the mor—
tality rate would exceed 92% and the survival rate would decrease to below 8%  which indicated
that hazard rate surpassed survival rate. The survival functional curve showed that the individual
number of the population decreased rapidly in early age period was stable in middle age period
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and declined in old age period. The high mortality of seedlings and the deficiency of middle-age
trees could be the main reasons leading to the D. involucrata population becoming endangered.
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Table 1 Basic status of five Davidia involucrata populations

(m?) (m) (%) (%)
Gl 1800 27°52°88"N 1073 =46° WS20° 80 35 ( Davidia involucrata) .
108°43°37"E ( Liquidambar formosana ) .
( Camellia sinensis)
G2 1800 27°52756.3"N 1178 =46° EN25° 80 40 N N ( Indocalamus
108°4337"E longiauritus)
G3 1800 27°50774.7"N 1345 =46° EN35° 80 40 N ( Lipuidambar acaly—
108°3728. 2"E cina) ( Litsea cubeba)
G4 1800 27°59°18. 5"N 1751 =46° EN35° 88 30 N ( Camellia pitard) .
108°45°51. 6"E ( Bashania fangian)
G5 1800 27°59°18. 7"N 1760 =46° EN35° 88 30 N N ( Bashania
108°45°49. 5"E fangian)
° S Ao ( 1991;
1.2.3 2009; 2011)
X vl x Siy=8,%8,%X8, xS S, )
v d, x  x+l Foy=1=5,
1 4. x L, x f(n) =(S,.,=S) / h(h, )
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;e x 4
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e, K. S( 2009) . 2.1
9000 m’
( 2.
o I
( 1992; 2008; 2011) o || NII| \Y
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Table 2 Static life table of Davidia involucrata population
a, a’ I, Inl, d, q, L T, e, K, S,
DBH ( cm)
I 0~5 2.5 66 66 1000 6. 908 727.27 0.727 636.37 1803.05 1.803 1.299  0.273
| 5~10 7.5 18 18 272.73  5.608 45.46 0.167 250.00 1166.68 4.278 0.182  0.833
! 10 ~ 15 12.5 10 15 227.27 5.426 30.30 0.133  212.12 916.68 4.033 0.143 0.867
v 15 ~20 17.5 4 13 196.97 5.283 30.30 0.154 181.82 704.56 3.577 0.167 0.846
\Y 20 ~25 22.5 11 11 166.67 5.116 30.31 0.182 151.52 522.74 3.136 0.201 0.818
VI 25 ~30 27.5 8 9 136.36  4.915 15.15 0.111 128.79 371.22 2.722 0.118 0.889
Vi 30 ~35 32.5 3 8 121.21  4.798 15.15 0.125 113.64 242.43 2.000 0.134 0.875
VI 35 ~40 37.5 7 7 106.06 4. 664 30.30 0.286  90.91 128.79 1.214 0.336 0.714
IX 40 ~45 42.5 4 5 75.76  4.326 - - 37.88  37.88 0.500 4.328 -
a,: L v d,: g VL, NV el VK S o
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8 Table 3 Estimated values of four functions
7L )
] (‘cm) Sty Fy e A
sl I 0~5 2.5 0.273 0.727 0. 145 0.370
| I 5~10 7.5 0.227 0.773 0. 000 0.122
. 3l I 10~15 12.5 0.197 0. 803 0. 000 0. 100
7L v 15~20 17.5 0. 167 0.833 0. 004 0.114
1| Vv 20 ~25 22.5 0. 136 0. 864 0. 006 0.132
0 VI 25 ~30 27.5 0. 121 0.879 0. 000 0. 084

I I m Y A Vi Vi Vil IX
i o VI 30 ~35 32.5 0. 106 0. 894 0.003 0. 094
W 35 ~40 37.5 0.076 0.924 0.032 0. 196

X 40 ~45 42.5 0. 000 1. 000 - -

Fig.1 Survival curve of Davidia involucrata population
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Fig.2 Mortality rate and vanishing rate of Davidia involu— Fig. 3  Survival rate and cumulative mortality rate of

crata population Davidia involucrata population
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Fig.4 Mortality density and hazard rate of Davidia involu—
crata population
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