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Abstract: This study aimed to further clarify the population dynamics and spatial distribution characteris-
tics of the natural Haloxylon ammodendron populations in Ulan Buhe deserts. Taking the natural H.
ammodendron forests in Ulan Buhe deserts as the study object, this study analyzed the interactions be-
tween population dynamics and the inherent life history characteristics as well as external disturbance, and
explored the fluctuation characteristics and survival mechanism of H. ammodendron population. Methods
such as static life tables, survival curves, survival analysis, and spatial pattern indices are used. This stud-

y would reveal the population dynamics and spatial distribution characteristics of the species, and provide a
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scientific reference for the rational protection and population restoration of the species. The results showed
that: (1) The age structure of Haloxylon ammodendron population in Ulan Buhe desert was inverted J-
shaped, taking an increasing trend. Whereas there was a big fluctuation of individuals quantities among
neighboring ages. The dynamic index of population age structure was V,, =17. 43, the dynamic index of
population age structure under stochastic disturbance was V,;” =1, 02, the sensitivity index of population
age structure to stochastic disturbance was P, =5. 88, which indicated the population was sensitive to ex-
ternal disturbance. (2) The survival curve of H. ammodendron in the study area tended to Deevey- 1l , the
mortality of population with different ages were approximate. The survival function, cumulative mortality
and mortality density changed significantly in the I -X age class (base diameter < 10 cm), with high risk
rate in the ] -IX age classes. Whereas the survival function, cumulative mortality, and mortality density
tended to be stable in the X[-Ill age classes (base diameter =10 cm), and the risk rate gradually increased
after the X age class. The population dynamic was characterized by big fluctuation of individuals in the
young-age population, and decaying of individuals in old-age population. (3) The population density of H.
ammodendron in the study area was ranged between 328. 57 —942. 86 individuals/km®, with 706. 34 km”
averagely, and spatially the population was distributed in cluster. The study showed that at present envi-
ronmental conditions, Ulan Buhe desert was adaptable for the growing of H. ammodendron population.
Provided there was no human disturbance, H. ammodendron population could sustain stably, and resist
certain climate risks. It was suggested to eliminate human’s disturbance on the young class population,
and to construct artificial Haloxylon ammodendron forest following above-mentioned population density
and spatial distribution pattern in the areas where Haloxylon ammodendron severely declined.
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Fig. 2 Size class structure of H. ammodendron population
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Table 1  Dynamic indices of H. ammodendron population

% 4% T RE 21 5 46 % HABREE
Age class Dynamic index Dynamic index value/ %
1 V) —44. 44
Il v, 44, 44
I B —12.50
v v, 34.72
vV Vv, 42.55
Vi v, 22,22
M \z 38.10
Wil Vs 7.69
IX V, 16.67
X Vi 50. 00
X Vi —16.67
X Vi, 66.67
i Vi, 0
W Vi —33.33
i Vi —40. 00
il Vi 80. 00
W Vi 0
v, 17.43
v, 1.02
P 5. 88

V-V AR G S A R LI BV, Rl B Sl R
EARBG Y, 2T AR I R B B SR AR B P, BEBL T 3R
TR HE A A R

Note: V,-V ;. Quantitative dynamics index of adjacent age
class; V,;. Quantitative dynamics index of population; V/,,-/. Quan-
titative dynamics index of population by external interference; P ..

The maximum of probability in random disturbance
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Table 2 Static life table of Haloxylon am modendron population

1% 9% 1z

Age Basal diameter a, a; L, Inti, d, q, L, T, e, K, S,

class /mm
1 0~10 63 87 1 000 6.908 149 0. 149 925 4 609 4. 609 0.162 0.851
Il 10~20 91 74 851 6. 746 138 0.162 782 3 684 4. 331 0.177 0. 838
I 20~30 63 62 713 6.569 126 0.177 649 2 902 4.073 0.195 0. 823
J\ 30~40 72 51 586 6.374 115 0.196 529 2253 3.843 0.218 0. 804
V 40~50 47 41 471 6.155 103 0.220 420 1724 3.659 0.248 0. 780
Vi 50~60 27 32 368 5.908 92 0. 250 322 1 305 3. 547 0. 288 0. 750
VI 60~70 21 24 276 5.620 80 0.292 236 983 3.563 0. 345 0.708
Vil 70~80 13 17 195 5.275 57 0.294 167 747 3.824 0. 348 0. 706
X 80~90 12 12 138 4.927 34 0. 250 121 580 4.208 0.288 0. 750
X 90~100 10 9 103 4.639 11 0.111 98 460 4. 444 0.118 0. 889
X 100~110 5 8 92 4.521 11 0.125 86 362 3.938 0.134 0. 875
X 110~120 6 7 80 4. 388 11 0.143 75 276 3.429 0. 154 0. 857
(1 120~130 2 6 69 4.234 11 0.167 63 201 2.917 0.182 0. 833
) 130~140 2 5 57 4.051 11 0. 200 52 138 2.400 0.223 0. 800
v 140~50 1 4 46 3.828 11 0. 250 40 86 1. 875 0. 288 0. 750
W 150~160 5 3 34 3. 540 11 0. 333 29 46 1. 333 0. 405 0.667
)i 160~170 1 2 23 3.135 11 0. 500 17 17 0. 750 0.693 0. 500
)l >170 1 1 11 2.442 11 1. 000 6 6 0. 500 2.442 —

Eia,. 2 WRNAW AN EE G S AL L, AR T R EG In L AR AR 6 AR AR X d . AH AR 3
(i) % 350 P AR AR AL FE T80 g, AR AR IR G BRI PR AR B T8 L AN o 3E A o+ 1 I G 18] R 400 18] 588 A7 35 B A0 AR AN IR B8 T, . I 90 30 ik
YIRS E e, PEA 2 RGUR AN AR K, RS, A%,

Note:a . Individual number of age class x ; a‘: . The correction value of a, ; {,. Standardized survivors number; In /. The natural log-

arithm of [, ; d

%

x

x

. The standardized number of death individuals from age class x to age class x +1; ¢,. Mortality from age class x to age class
x+1; L. The number of surviving individuals from age class x to age class x+1; T ,. The total individuals number of age class x and age

class elder than x; e,. Life expectancy of individuals in the age class x; K,. Vanish rate; S,. Survival rate.

T
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Table 3 Survival curve fitting model

171 M £k Survival curve A Fitting model WA 45 R Fitting result F P R?
Deevey- I N,=Nye ™ N,=7.856¢ "% 262. 590 <0.01 0.943
Deevey-1lI N,=Nyx " N,=8.921x 45. 681 <0.01 0.741
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Fig. 4 Survival rate S(i) and cumulative mortality rate

F (i) functional curve of H. ammodendron population
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functional curves of H. ammodendron population
2.4 BBEMBZEERIGER

Xof £ FE AR R B RE EAT ST o0 BT (R ) R R
WREAE 328, 57 ~942. 86 Bk/km’® Z[a]., ik F| 800
PR/km® DL FAREMD 5T 5 A, 2 A R AR b Y
67% . RHT7 25 /B8 3R X0 5 22 A F1 Vb 358 K 4R
BRARFIRE AT SR EATHI E (R 4) . 9 il £ FF
LA 6 R Y 25 /AR LR KT 1,3 UL Y
22 /BEM RN T 1, Wl A EFR R (D i =
A S (KD P 2 30 8% B 48 20 () L R PR 4R B
(m") Cassie 48 B0 % 48 br ¥ 17 43 M7 . 45 48 bR 4538
— 5,

R4 ERUMUBRRMBETESSARE

Table 4 Population density & spatial distribution of Haloxylon ammodendron in sample plots

F FE e ek Newie me b AmmEC G s
IS ,;;;;‘gn) variance ¢ test binomial Mean Pacch  CUmPme Cugie  Pitrbution
average ratio parameter crowding index index
Al 557.14 10. 656 6 16.725 7 0.488 2 14.370 9 3.048 4 9.656 6 2.048 4 C
A2 857. 14 0.694 4 —0.529 2 —28.051 9 8.2659 0.964 4 —0.305 6 —0.035 6 U
A3 857. 14 1.5111 0. 885 3 16. 770 2 9.082 5 1.059 6 0.511 1 0.059 6 C
A4 328.57 0.681 2 —0.552 2 —10. 305 2 2.966 9 0.903 0 —0.318 8 —0.097 0 U
A5 928.57 0.779 5 —0.3819 —42.109 6 9.065 2 0.976 3 —0.220 5 —0.0237 U
A6 614.28 1.162 8 0.2820 37.734 7 6.305 6 1.026 5 0.162 8 0.026 5 C
A7 800. 00 1.666 7 1.154 7 12.000 0 8.666 7 1.083 3 0.666 7 0.083 3 C
A8 942. 86 4.520 2 6.097 2 2.678 4 12.948 8 1.373 4 3.520 2 0.373 4 C
A9 471.43 10. 656 6 16.725 7 0.488 2 14.370 9 3.048 4 9.656 6 2.048 4 C

W CO R U B2 50,
Note:C. Clump; U. Uniform.
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