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Abstract Desert Populus euphraticu forest widely distributes in an arid desert region 30° —50°N its dominated species
are Salicaceae and Tamaricaceae. The typical P. euphraticu forest exists in Tarim River Basin also occupys over 350 000
km® and 90% of total P. euphraticu area in china. The existence and development of desert P. euphraticu has great
ecological economical and social benefits and controls the structure function and sustainable development of Tarim desert
ecosystem. Since 1960s soil and water resources of upper and middle reaches of the Tarim River were excessively exploited

which induced to recession nonbearing trees and death of large area P. euphraticu forest and directly damaged sustainable
development of oasis agriculture and ecological balance. This objective of this study was to illuminate the population
structure and quantitative dynamic living status and development trend in the future and provides theoretical base for
utilizing resources rationally and protecting dominant population. The original desert forest and the center zone are located
in Nature Reserve Region of Awati and Luntai county in upper and middle reaches of Tarim River the environmental

conditions of Awati county are good and the groundwater level is shallow P. euphraticu grows well. On the contrary Luntai
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county has extremely poor conditions for P. euphraticu growth. The research plots were selected in Awati 80°25'E 39°40’
N and Luntai 84°15'E 41°09'N county. The 1.2hm’plot was investigated in 2005 and was divided into 480 subplots.
All the trees whose stems are over 2.5 cm in DBH were identified measured tagged and mapped. The time-specific life
table was created for species and the survivorship curve size and age structure were analyzed with field data in this paper.
The results showed the size and age structure characteristics of different P. euphraticu population were obviously different in
the two study sites. The size and age structure of P. euphraticu population in Awati county showed positive pyramidal type
indicating that it had rich saplings banks and regenerated well it is progressive population. The expected average life of
middle age trees was high and the survivorship curve of the population conformed to the type of Deevey IIl. The size and
age structure of P. euphraticu population in Luntai county showed approximate normal distribution it had a lot of sprout
seedlings and grew feeble. It indicated that population kept stability currently. The expected average life decreased with age
increasing and the survivorship curve of the population conformed to the type of Deevey II. The Killing power and mortality
rate curve of two different populations had obviously different. There were two peaks of mortality rate and killing power of
Awtai county population in the lifespan one was from seedlings to young trees 0 —20 years and the other in the adult stage
80 - 100 years . It was supposed to result from the inter-and intra-specific competition. In Luntai county one peak was
middle age stage 100 — 120 years  and the other in the old stage 160 — 180 years . It was supposed to result from
deteriorative habitat and physiological decline. It is suggested that quantitative dynamics of population is impacted by

environmental factors and biological characteristic of P. euphraticu

Key Words Tarim River Populus euphraticu  population structure  time-specific life table survivorship curve
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Table 1 The soil physical and chemical characteristics of two plots
% % P,05% K, 0% Water content % m
Plot Organic Total Total Total Depths of
© matter nitrogen phosphorus potassium 0~20¢m 100 ~120cm 200 ~220cm groundwater level
A 7.3639 0.7361 1.2792 2.273 4.32 15.14 37.66 2.5
2.2349 0.3887 0.6841 2.229 0.19 1.07 2.74 5~7
2.1
6 5400m’ 8 6600m’ 5m x5m
DBH=2.5cm 2m X 2m 1m
X 1m
A B
2.2
1960 12em 4cm
12¢m 4em 4cm 0 ~4cm 1
10 36cm 10 I 0TIV VVVWIXX
9 10
2.3
310 2.5cm 2.5cm 2cm
20a
11~13
3.1
1.2hm’ 1
2 1
1 I 67.01% 1~111 86.49% 2
I 17.63% 1II ~VI  62.86%
1 I 76.47%

2.18 1.92
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Fig. 1 The size structure of P. euphraticu popolation under different habitats
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Table 2 Dynamic analysis of population structure of P. euphraticu under different habitats
Population Vi V, Vs Vs Vs Vs V; Vs Vs Vi Vi
A 85.88 -5.56 51.59 21.31 47.92 12.00 68.18 57.14 —-25.00 66.74 222.48
B 65.88 -54.69 -45.30 37.61 32.88 26.53 66. 67 50.00 -45.45 24.78 41.29
3.2 o - A
< E B
&
14 =
S
&
=
y =0.7827 +4.259x r =0. 9838 ;\E
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i3 4% H{A The middle value of age class (a)
n=42
2 2
Fig. 2 Age structure of P. euphraticu population Under different
habitats
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Table 3 The time-specific life table of P. euphraticu population in Awati county
1 In [
x a, L, d, 0, L, T, ‘. k, " e
10 1666 1000 777 0.777 611.6 901.0 0.901 1.499 7.418 6.908
30 372 223 123 0.551 161.8 289.3 1.296 0.801 5.919 5.408
50 167 100 51 0.509 74.7 127.5 1.272 0.711 5.118 4.608
70 32 49 29 0.598 34.5 52.8 1.073 0.910 4.407 3.896
90 33 20 16 0.818 11.7 18.3 0.924 1.705 3.497 2.986
110 6 4 0 0.000 3.6 6.6 1.833 0.000 1.792 1.281
130 6 4 3 0.833 2.4 3.0 0.833 1.099 1.792 1.281
150 2 1 1 1.000 0.6 0.6 0.500 0.183 0.693 0.183
4 hm?
Table 4 The time-specific life table of P. euphraticu population in Luntai county
1 In !/
x a, d, 0, L, T, e, k, " e
10 130 172 1000 134 0.134 933.0 3750.0 3.750 0.144 5.147 6.908
30 52 149 866 133 0.154 799.5 2817.0 3.253 0.167 5.004 6.764
50 167 126 733 140 0.191 663.0 2017.5 2.752 0.212 4.836 6.597
70 168 102 593 134 0.226 526.0 1354.5 2.284 0.256 4.625 6.385
90 103 79 459 133 0.290 392.5 828.5 1.805 0.342 4.369 6.129
110 64 56 326 204 0.626 224.0 436.0 1.337 0.983 4.025 5.787
130 21 21 122 52 0.426 96.0 212.0 1.738 0.556 3.045 4.804
150 12 12 70 18 0.257 61.0 116.0 1.657 0.297 2.485 4.248
170 9 9 52 35 0.673 34.5 55.0 1.058 1.118 2.197 3.951
190 3 3 17 5 0.294 14.5 20.5 1.206 0.348 1.099 2.833
210 2 2 12 12 1.000 6.0 6.0 0.500 2.485 0.693 2.485

x  Middle value of age class a, Survival nmubers a', Survival numbers after smoothed [, Standard survival numbers d, Number of dying during

interval ¢, Average mortality rate per age stage L, Life between the interval T, Total life e, Mean expectative life K, Killing power during interval

In @, naturae logarithmic values of survival numbers In /[,  naturae logarithmic values of standard survival numbers
3.4
lx
3 q. k, 4 Deevey
12
I I I Deevey
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Fig. 3 The survivorship curve of P. euphraticu population under Fig. 4  The mortality rate and killing power curve of P. euphraticu

different habitats population under different habitats
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