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Abgract Aims Many desert plants show clumped or aggregated didribution patterns, but the adaptive ad-
vantage of this gatid pattern is rardly gudied. We sdlected severa representative desert plant communitiesin
Sand Lake , Ningxia Autoronous Region and examined the digribution patterns of common desert Pecies to
determine adgptation to arid conditions through aggregation. Aggregation was measured by the clump diameter
of the caegpitose Pecies and the aggregetion scale of the scattered gecies, and rdationships between degree of
aggregation and il properties were examined.

Methods We used point pattern analyss to calculate the aggregation scde of scattered gecies in plots and
oollected data on il deady irfiltration rate and community characteridics such as gecies compostion and
abundance , aswell as diameters and centra coordinates of individuds or clunps. il noigure content was
measured in five different depths: top il , 0- 10 cm, 10- 30 cm, 30 - 60 cm and 60 - 100 cm.
Important findings Caegitose and scattered goecies have different degrees of aggregation in different com-
munities. Herbaceous caegitose Pecies, such as Achnatherum splendens , usualy had a lower degree of aggre-
gation with better dte conditions. A. splendens had the smalles average clunp diameter in the only plot with
a tree carnopy that blocked direct lar radiation and reduced evgportranspiration. Other caeitose gecies ex-
hibited a gmilar pheromeron, e. g. , the dunp diameter of Nitraria tangutorum was the larges in a plot
where habitat conditions were poor. Scattered gpecies had a higher degree of aggregation in a plot that had a
high seady irfiltration rate, indicating that high il permeability could enhance the degree of aggregetion.
Roint patern analydsindicated awide range of aggregation of Reaumuria soongoric inplot 3 (0- 2m, 2.3 -
3.75mand 4- 4.5 m) , while another dominant , Kalidium foiatum, was aggregated a 0- 5 m. The sudy
indicates that aggregetion of desert plantsis correlated with habitat conditions. The degree of aggregation tends
to be greater in habitats with high lar radiation, hot and dry wind , open sand gructure , high il noigure
ocontent and high il hydraulic permeability. Low aggregation is asociated with low trangiration gress and il
water supply. Desert plants could form a micro- habitat by aggregation , reducing evaportrangiration sress and
ening as an important adaptive drategy at the community leve .
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Table 1 Badc datusd the severd typicd floras
(%)
Aot No. Gommunity Qoverage Ste conditions
1 } , , ,
J - 85.5 Underdory, loamy sand developed from dkdi adbbe il ,
Gommunity of  Baeagnus angustifdia- Achnatherum splendens little direct sunshine
! . 62.5 Little bare area of dkdi adbbe il , with a congderable
Gommunity of  Achnatherum splendens- Sophora al opecuroi des | end of topsil
3 Gommunity of  Reaumuria songarica- Kalidium fdiatum: Ka- 54.4 Part of bare area of dkdi adobe il with ome loamy sand
lidium gradile topsoil
4 - _ ' . I
Gommunity of  Nitraria tangutorum+-Achnatherum splendens .9 Large proportion df bare alkali acbbe il with sand dunes
where grow N. tangutorum
2
Table 2 The @il conditions o the plots
Percentage of il absol ute noigture content (%) Seady
Flot No. Top il 0 10cm 10 _30cm 30 60cm 60 100cm irfiltration 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
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Table 3 Cunp dze and aggregetion scde o different ecies
(cm) (m
Fot No. Foecies name Habits Average diameter of clunps Scde of aggregated digribution
1 Achnatherum splendens Aunmp 7.12 -
Sophora al opecurai des Scatter - 0 0.251.00 2.25
Nitraria tangutorum Qunmp 10.08 -
2 A. splendens Aunp 10.56 -
S. alopecuroides Scatter A 0 4.75
N. tangutorum Aunp 12.76 -
Tlanced ata |ancedatas Scatter - 0 2.6
Qycyrrhiza uralensis Scetter - 0.75 1.301.80 2.752.90 5.00
3 Reaumuria soongorica Scatter - 0 2.00 2.30 3.754.00 4.50
Kalidium fdliatum Scatter - 0 5.00
K. gradle Scatter - 0 2.753.60 5.00
Ixeris chinensis Scetter - 0 4.40
N. tangutorum Aunp 7.9 -
4 A. splendens Aunmp 11.02
N. tangutorum QAump 27.63 -
R. soongorica Scatter - 0 2.002.40 3.70 4.00 4.50
1 10 30 30 60cm 0 2.002.40 3.70 4.00
( 2, 4.50 m, 3.80m, 3
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