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Abstract Aims Many desert plants show clumped or aggregated distribution patterns but the adaptive ad-
vantage of this spatial pattern is rarely studied. We selected several representative desert plant communities in
Sand Lake Ningxia Autonomous Region and examined the distribution patterns of common desert species to
determine adaptation to arid conditions through aggregation. Aggregation was measured by the clump diameter
of the caespitose species and the aggregation scale of the scattered species and relationships between degree of
aggregation and soil properties were examined .

Methods We used point pattern analysis to calculate the aggregation scale of scattered species in plots and
collected data on soil steady infiltration rate and community characteristics such as species composition and
abundance as well as diameters and central coordinates of individuals or clumps. Soil moisture content was
measured in five different depths top soil 0-10 em 10-30 em 30 - 60 ¢cm and 60 — 100 cm.
Important findings Caespitose and scattered species have different degrees of aggregation in different com-
munities . Herbaceous caespitose species such as Achnatherum splendens usually had a lower degree of aggre-
gation with better site conditions. A. splendens had the smallest average clump diameter in the only plot with
a tree canopy that blocked direct solar radiation and reduced evaportranspiration. Other caespitose species ex-
hibited a similar phenomenon e.g. the clump diameter of Nitraria tangutorum was the largest in a plot
where habitat conditions were poor. Scattered species had a higher degree of aggregation in a plot that had a
high steady infiltration rate indicating that high soil permeability could enhance the degree of aggregation.
Point pattern analysis indicated a wide range of aggregation of Reaumuria soongoric implot3 0-2m 2.3 -
3.75mand 4-4.5 m  while another dominant Kalidium foliatum was aggregated at 0 — 5 m. The study
indicates that aggregation of desert plants is correlated with habitat conditions. The degree of aggregation tends
to be greater in habitats with high solar radiation hot and dry wind open stand structure high soil moisture
content and high soil hydraulic permeability. Low aggregation is associated with low transpiration stress and soil
water supply. Desert plants could form a micro-habitat by aggregation reducing evaportranspiration stress and
serving as an important adaptive strategy at the community level .
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alopecuroides - Reaumuria soongori- C
ca - Kalidium foliatum - Kalidi-
um gracile Nitraria tangutorum - 2 m 1
m 4
30 0~10 10~30 30~ 60
mx 30 m 1 60~100 cm 5 3
2
1
Table 1  Basic status of the several typical floras
%
Plot No. Community Coverage Site conditions
1 -
. . S ) 85.5 Understory loamy sand developed from alkali adobe soil
Community of Elaeagnus angustifolia- Achnatherum splendens little direct sunshine
2 ) 62.5 Little bare area of alkali adobe soil with a considerabl
Community of Achnatherum splendens-Sophora alopecuroides ’ e bare avea of !+ adobe soft - with & considerable
loamy sand of topsoil
3 Community of Reaumuria songarica-Kalidium foliatum-Ka- 54.4 Part of bare area of alkali adobe soil with some loamy sand
lidium gracile topsoil
4 i 25.9 Lar ttion of bare alkali adobe soil with sand dunes
Community of Nitraria tangutorum-Achnatherum splendens ’ €0 proporiion Of bare aall acobe soft with sand cines
where grow N. tangutorum
2
Table 2 The soil conditions of the plots
Percentage of soil absolute moisture content % Steady
Plot No. Top soil 0~10 em 10 ~ 30 em 30 ~ 60 em 60 ~ 100 cm infiltration rate mm h~! Time min
1 6.770 4.67 11.79 14.50 14.53 10.40 23
2 0.925 2.25 10.25 12.73 16.54 2.39 14
3 0.265 0.87 5.06 12.22 16.72 6.92 17
4 2.330 6.47 10.26 8.75 13.77 1.00 18
2.2 u; i j uj<r
Ir ulj =1 uij>r [r LLU =0 WL] i
u; Diggle 1983
ok T Ward & Parker
r © 1996
H s =V K r /m-r
R 4 N
kr =mr i, r 0 H,>0
Ripley 1976 Klopatek & Gardner 1999 - i, <0
2004 Monte-Carlo
7 _ 2 W -1 .

7
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2
85.5% 38.5%
Ross et al. 1998
234 1
2
2
Thermopsis lanceolata Gly-
cyrrhiza uralensis 62.5%
3 30 em
Ix- 1
eris chinensis 4
1.0 mmr h! : " Clumpiness
224
cm o “©or
4
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3 56 % 9 18
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Table 3 Clump size and aggregation scale of different species
cm m
Plot No. Species name Habits Average diameter of clumps Scale of aggregated distribution
1 Achnatherum splendens Clump 7.12 -
Sophora alopecuroides Scatter - 0~0.25 1.00~2.25
Nitraria tangutorum Clump 10.08 -
2 A. splendens Clump 10.56 -
S. alopecuroides Scatter - 0~4.75
N. tangutorum Clump 12.76 -
Tlanceolata lancedatas Scatter - 0~2.6
Glycyrrhiza uralensis Scatter - 0.75~1.30 1.80~2.75 2.90~5.00
3 Reaumuria soongorica Scatter - 0~2.00 2.30~3.75 4.00 ~4.50
Kalidium foliatum Scatter - 0~5.00
K. gracile Scatter - 0~2.753.60~5.00
Ixeris chinensis Scatter - 0~4.40
N. tangutorum Clump 7.90 -
4 A. splendens Clump 11.02 -
N. tangutorum Clump 27.63 -
R. soongorica Scatter - 0~2.00 2.40~3.70 4.00 ~4.50
1 10~30 30 ~60 cm 0~2.00 2.40~3.70 4.00 ~
2 4.50 m 3.80 m 3
0~0.251.00~2.25 m 2 4
4
23 4
30 ~
3 60 cm 27.63 cm
30 cm 4 1234
6.90 mm h~! 2
4
Gicheru et al. 2004 3
2 4
0~2.00 2.30~3.75
4.00~4.50 m 3.95m
0~5.00 m
0~2.753.60~5.00 0~4.40m
2
4
3 0~2.60 m
0.75~1.30 1.80~2.75 2.90~5.00 m 3
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