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Structure and Dynamic Characteristics of Shrub Patch of Artemisia

ordosica in the Cross Areas of Wind-water Erosion

HAO Hongmin, LU Rong, JIA Chao, LIU Yu, WU Gaolin”*
(State Key Laboratory of Soil Erosion and Dryland Farming on the Loess Plateau, Northwest A&.F University, Yangling.,
Shaanxi 712100, China)

Abstract: Artemisia ordosica is the pioneer plant in the cross areas of wind-water erosion in Loess Plateau
in China, which plays an important role in the stability of the ecosystems in the regions. We chose the
shrub patches as the research objects. Based on the plot investigations in the cross areas of wind-water ero-
sion, the static life table was established, survival curves and the function curves derived from the survival
analysis were also constructed to evaluate the A. ordosica shrub patch population characteristics. The A.
ordosica population dynamics were predicted by a time-sequence model. The results showed that: (1) the
age structure of the A. ordosica shrub patch was a pyramid, but there were fewer individuals in classes 1
and [ than in class [l 5 (2) The number dynamics index (V’pi) was close to zero, so the A. ordosica
shrub patches were sensitive to environment disturbances; (3) The survival curve of the A. ordosica shrub

patch appeared to approach the Deevey-[[ type, which indicated that the mortality rate in different size
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classes was similar; (4) The survival analysis and the time-sequence model demonstrated that the lack of

young individuals could be the major cause for the decrease of middle size class shrub patches. Therefore,

the research suggested that the A. ordosica shrub patch, in Loess Plateau in China, could grow, renew,

and adapt well in the cross areas of wind-water erosion climate environment, and the population was in sta-

ble increasing the situation, which created the water and nutrient condition for the settle and recover of

other plants.
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The A. ordosica shrub patches were divided into 13 size classes ( [ —)l) . d is cube root of volume of shrub patch
(crown area X height); T class (d<<20 em), [ class (20 em<Zd<{30 cm), [II class (30 em<Cd<<40 cm), IV class (40 em<Zd<{50 cm),
and so on, Xl class (d>>130 cm). The same as below

Fig. 1 Number structure of A. ordosica shrub patches
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Fig. 2 Surviving functional rate curve, cumulative
mortality function rate curve, mortality density functional
rate curve and hazard functional rate curve of

A. ordosica shrub patch
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Table 1 Static life table of A. ordosica shrub patches

Sﬁfe/ Jgfﬁ . a I3 InZ, d. 4 L, T, e, K,
T 48 1 000. 000 6. 908 96. 624 0.097 951.688 5 095.216 5. 356 0.103
1 43 903. 376 6. 805 114. 446 0.124 846.153 4 143.528 4,895 0. 141
il 38 788. 929 6. 664 140. 388 0.173 718.735 3 297.376 4,593 0.194
I\ 31 648. 542 6. 470 112. 657 0.169 592.213 2 578.641 4,350 0.191
v 25 535. 884 6. 279 105. 505 0.194 483.132 1 986.428 4,111 0.224
VI 21 430. 379 6. 055 67.561 0.157 396.599 1 503.296 3,813 0.178
Vi 17 362. 818 5.878 61.983 0.169 331.827 1 106.697 3.393 0.193
VI 14 300. 836 5. 685 54, 281 0.165 273. 695 774. 871 2.878 0. 189
IX 12 246. 555 5. 496 80. 470 0.315 206. 322 501. 176 2,434 0. 409
X 8 166. 088 5. 086 52,779 0.314 139. 699 294, 854 2,113 0. 400
X 5 113. 309 4. 686 47. 886 0.428 89. 367 155. 155 1.725 0.706
Al 3 65. 424 3. 980 32.348 0.419 19. 250 65. 788 1.343 0.721
=\l 2 33,076 3. 259 33.076 1. 000 16.538 16.538 1. 000 3,003
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Table 2 Dynamic index of size structure of

A. ordosica shrub patch

KN BB R A& A HUE
Size class Dynamic index Dynamic index value
1 Vi 0.095 1
I V, 0.128 2
il V; 0.179 4
N \2 0.182 8
\ Vs 0.188 6
VI Vs 0.151 4
VI \'% 0.178 3
Vil Vs 0.186 0
IX Vg 0.323 8
X Vio 0.3239
XI Vi 0.437 5
M Viz 0.4815
\ 1.926 5
Vi 0.028 5
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Fig. 3 Standard survival, vanish rate and mortality
curve of A. ordosica shrub patch
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Table 3 Number dynamics predication of

A. ordosica shrub patch

.
S ths Primodie MO MO MG M
1 6

il 24 15

il 42 33

I\ 16 44 39

4 39 43 43

Vi 31 35 39 41

il 22 27 31 35

i 17 20 23 27 31
X 15 16 18 21 24
X 11 13 15 16 18
Xl 7 9 11 13 15
bl 4 5 7 9 11
>l 2 3 4 6 7

KB 445 My, My Ms s Mg 435I RR X 4205 2,4,6,8
/NI [R] S5 9 A BE B B H a1

Note: Single moving average; My, My, Mg, Mg represent the
predicted number of shrub patch through 2, 4, 6, 8 size class time,

respectively
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