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Population Survival Characteristics of Populus euphratica Which Is
Rare and Endangered in the Lower Reaches of Tarim River
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Abstract ;: Based on the population life table and survival analysis theory, I used the method that space in-
stead of time and piecewise sliding technology to create the time-specific life table of Populus euphratica
population in the lower reaches of Tarim River. Then, I drew the survival curve and mortality curve of P.
euphratica population, and analyzed the dynamic variation process. The results are as follows: (1)the sur-
vivorship curve of P. euphratica population was a concave; the death rate, which were all below 20% in
I — 1, increased rapidly from [[[ to V[ and reached the peak at V|| age-class, and maintain above 50% af-
ter VI age-class. (2)Cumulative mortality rate of P. euphratica population increased 75.79% from [ to
Wl age-class; However, the cumulative mortality rate form [X to X[ only increased 5. 07% , that indicated
there was a high death rate of seedling and sapling of P. euphratica population ; Hazard index, which was
0.142 3 at V[ age, was reached 0. 217 4 at X[ age. which indicated that hazard index was increased along
with the increase of age of P. euphratica ; The mortality density decreased 0. 018 7 that was remarkable
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between V[ age and [X age, explained that there was amount of P. euphratica died from V[ to [X . (3)

Spectral analysis of the population showed that the natural regeneration of P. euphratica population was a

minor periodic change in V| age class, that perhaps be connected with the physiological property of P. eu-

phratica and human disturbance.

Key words: Populus euphratica; demography; survival function; spectrum analysis; lower reaches of

Tarim river
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Table 1  Static life table of P. euphratica population
i3 7% A E JERLE e
Age DBH Midvalue Survival a’, L, d. qe I T, e, In(Z,)
class class/cm of class number
I 0~4 2 105 81 1000 190 0.190 926 5119 5.119 6. 908
il 4~8 6 39 69 852 125 0. 147 784 4193 4.921 6.748
1 8§~12 10 60 58 716 131 0.183 661 3 409 4.761 6.574
I\ 12~16 14 55 49 605 124 0. 205 556 2 748 4,542 6.405
V 16~20 18 37 41 506 123 0.243 469 2192 1. 332 6.227
VI 20~24 22 42 35 432 131 0.303 401 1723 3.988 6.068
VI 24~28 26 40 30 370 164 0.443 340 1322 3.573 5.914
Al 28~32 30 25 25 309 187 0. 605 284 982 3.178 5.733
X 32~36 34 21 21 259 149 0.575 241 698 2.695 5.557
36~40 38 15 18 222 132 0.595 204 457 2.059 . 403
XI 40~44 42 15 15 185 110 0.595 173 253 1. 368 5.220
Xt >44 46 12 13 160 97 0. 606 80 80 0. 500 5.075
AR e S W T A5 U G n AN U P 2 17 i ~o-{¢ i 14; Survival number
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Table 2 Estimated values of 4 survival functions to different age classes of P. euphratica population

%9 Agehclass

i H Ttem
1 I} I} v Vv VI A\l Wi X X X X
DBH/cm 0~4 4~8 8~12 12~16 16~20 20~24 24~28 28~32 32~36 36~40 40~44 =>44
H: f£ % Survival rate S(t) 0.81 0.6909 0.5645 0.448 8 0.3397 0.2368 0.1319 0.0521 0.0221 0.0089 0.0036 0.0014

ZFPE T2 % Cumulative mortality F
(€3]

& I8 % Hazard rate A(t)

BET- % & Death density f(t)

0.19 0.3091 0.4355 0.5512 0.6603 0.7632 0.8681 0.9479 0.9779 0.9911 0.996 4 0.998 6
0.0525 0.0397 0.0504 0.0571 0.0692 0.0893 0.1423 0.2168 0.2018 0.2117 0.2117 0.2174

0.0385 0.0298 0.0316 0.0289 0.027 3 0.0257 0.026 2 0.0199 0.007 5 0.0033 0.001 3 0.0005
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Table 3 Cyclical fluctuation of P. euphratica population
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