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Dynamic changes of spatial pattern and structure of the Tamarix ramosissima

population at the desert-oasis ecotone of the Tarim Basin

KANG Jiapeng, MA Yingying, MA Shuqin, XUE Zhengwei, YANG Lili, HAN Lu, LIU Weiyang "
College of Plant Science, Tarim University, Alar 843300, China

Abstract: Tamarix ramosissima is perennial shrub with strong resistance to drought, salinity, and wind. As one of the
ecological keystone species of the Tarim Desert natural ecosystem, it plays a dominant role in maintaining the stabilized
structure and function of the desert ecosystem and protecting the ecological safety of the oasis. To illuminate the ecological
characteristics of a T. ramosissima population and to better understand the effects of biological and environmental factors on
its population distribution, we studied the population structure, life table, survivorship curve, quantitative dynamics, and
spatial distribution patterns of a T. ramosissima population at the desert-oasis ecotone of the Tarim Basin, Xinjiang, China.
Ensuring the wise use, conservation, and preservation of the ecological bushwood in the Tarim Basin was the goal of this
study. The age structure, life table, survivorship curve, and time sequence prediction of the T. ramosissima population were
determined to analyze its population structure and dynamics. A simple community structure and a sparse species composition
were found in the T. ramosissima at the desert-oasis ecotone of Tarim Basin. The age structure of the T. ramosissima
population had a spindle-type shape with a low percentage of younger individuals, indicating that the population is likely to

decline continuously. The number of surviving individuals and life expectancy of the T. ramosissima population
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monotonically decreased with increasing size class. The survivorship curve generally matched with Deevey II type. Small size
shrubs are always accompanied with higher mortality rates and hazard rates, while highness class structure indicated low
shrubs had higher lost stable rate. Seedlings could not be regenerated in time. The number of large size shrubs increased
significantly with community development, which accelerates the shrunk of population size. This species generally had a
clumped distribution pattern. Nevertheless, this pattern gradually changed over time from a clumped to a random pattern as
shrubs matured from young to middle-aged to old-growth shrubs. Spatial variations of different growth stages changed
obviously with different scales. Small size shrubs and large size shrubs had random distributions at scales of 0—3 m , 0—13
m and 17—36 m, respectively. They showed aggregated distributions at other scales. Mid-sized shrubs had a random
distribution at all scales, which was related to habitat heterogeneity, reproductive characteristics, intraspecific competition,
and ecological adaptation. Results of the spatial association analysis showed that small size shrubs were significantly
negatively associated (mutually exclusive) to mid-size shrubs at scales = 9 m, to large size shrubs at scales of 7—47 m,
which were not conducive to the growth and regeneration of small individuals, further to affect population stability.
Correlation and stepwise regression analysis between environmental factors and abundance distribution showed that the soil

water and nitrogen contents were the main factors that restricted the growth, distribution, and regeneration.

Key Words: desert-oasis ecotone; Tamarix ramosissima; population dynamics; spatial pattern; formation mechanism
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Fig.1 The size and highness class of T.ramosissima population at the desert-oasis ecotone
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Fig.2 The survival(S,), mortality(g,) and hazard rate(K,) curve of T.ramosissima population
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Table 1 The time-specific life table of T.ramosissima population at the desert-oasis ecotone

wa dmew pCE PR mew sew xike wee WG mgk ko
X a, o L d, q, L, T, e, S, k,
I 3 73 1000 205 0.205 897.5 2763.0 2.76 0.795 0.229
| 46 58 795 205 0.258 692.5 1865.5 2.35 0.742 0.298
| 63 43 590 205 0.347 487.5 1173.0 1.99 0.653 0.427
Y 40 28 385 180 0.468 295.0 685.5 1.78 0.532 0.630
\ 15 15 205 68 0.332 171.0 390.5 1.90 0.668 0.403
M 10 10 137 82 0.599 96.0 219.5 1.60 0.401 0.913
Vi 4 4 55 14 0.255 48.0 123.5 2.25 0.745 0.294
Vil 2 3 41 14 0.341 34.0 75.5 1.84 0.659 0.418
X 2 2 27 13 0.481 20.5 41.5 1.54 0.519 0.657
X 2 1 14 0 0 14.0 21.0 1.50 1.000 0
XI 1 1 14 — — 7.0 7.0 0.50 0 —

X:Size class; a, :Survival numbers; 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 : Hazard rate; S, : survival rate
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Table 2 The lost stable rate of T.ramosissima Population under different highness classes

i BE SR PREES LR FRES
Highness class Lost stable rate/% Highness class Lost stable rate/%
v,(1,1) -100 V, (VLD 55.2
V,(IL,10) -800 V, (VI VIT) 61.5
V,(1I1,1V) -30.6 v,(VILIX) 80
V.(IV, V) -8.5 JA Total 0.53
V,(V, V) 43.1
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Fig.3 Time sequence prediction of number dynamics of T.

ramosissima population at the desert-oasis ecotone
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Table 3 The spatial distribution patterns of different growth stages of T.ramosissima population

SERH BHUE i TR Morisita 4541

PR LINACE =518

AR BB Ji 2% . ¢ K . BERE BR3¢ Index of Morisita index FeHy
3} . Dispersal Clumping 1 .
Growth stage Variance .. t test K Mean Patchiness the negative F ¥ 56 Type
coefficient index . . . . Iy
Crowding index binomial F test

11 Seedling 0.050 1.653 4.596 " 0.653 0.683 22.773 0.046 33.333 2.327*" C
IR Y RE K .
J ! &(E/[\ 1.722 1.610 4.289"" 0.610 1.680 1.570 1.755 1.569 1.6417" C
Small size shrub

185 4R 47
EP%‘HIV&@* 0.782 1.133 0.935 0.133 0.823 1.193 5.191 1.194 1.157 R
Mid-size shrub

TRLRE
K ﬁ&{E* 0.066 0.939 -0.426 -0.061 0.009 0.134 -1.155 0 0.939 R
large size shrub
S Total 2.450 1.303 2.134* 0.303 2.183 1.161 6.200 1.161 1.327" C

. C RS, Clumped distribution , R ; BEFL/M 5 , Random distribution, n=100, * P<0.05, % * P<0.01
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Fig.4 The Point pattern of different growth stages of T.ramosissima population
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Fig.5 Point pattern analysis of T.ramosissima population under different growth stages

3.3 FREE SRR A OGS BT

FEMIRRE 22 8 0 5 L S KB BB IEAH S (P<0.05) (36 4) , 5 T kA vE B S o o6 Horp 5+
B R BRI O O R . FIRZ L A M R R 5B 2 R R, R B R .y =
-0.033+0.202x,( 7K43) +0.013x,( AFK) (P<0.01), F KB AR a] {5 A #) 99.9% (R*=0.998) ,
VLI 22 BEAR 557 J5 R 99.9% 2 i + 3K 7 SRR AR iy . PRI, 3K 43 U3 2 52 A 7 B8 S o e 3
HREMIR AR K 5 1 R R T,

R4 TEENTEFENWE S ESHRERFZ EHNHEXE

Table 4 Correlation analysis between abundance of T.ramosissima population and its environmental factors

5iH LB ) Bl 54 Exil A AL 22N AR
lt\ Organic Total Alkali- Total Available Available Soil total Soil water
m

¢ matters nitrogen hydrolysable N potassium phosphorus potassium salt content
*Ej\/%ﬁ - -0.0588 -0.8590 -0.5590 -0.3489 -0.2985 -0.4702 -0.5725 0.9183"
Correlation coefficient
XL 36 %

ﬂgflﬁﬂ%? 0.9251 0.0622 0.3273 0.5650 0.6257 0.4242 0.3131 0.0277
2-tailed Sig.

n=5, * P<0.05
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Fig.6 Spatial associations of T.ramosissima population under different growth stages
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