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Fig. 3 Relationship between shrub canopy size and sand and dust sediment amount

(A: Caragana microphylla , B: Artemisia halodendron , and C: Salix gordejvii)
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Tab. 1  Soil physical properties (0~20 cm) under shrub canopies and at 2m distances from the shrub canopies
(%) (g/cm®)
m =>0. 5mm 0.5-0.25mm 0. 25-0. Imm 0. 1-0. 05mm  <Z0. 05mm
Mean—+SD Mean—+SD Mean—+SD Mean—+ SD Mean—+SD Mean—+ SD
0 0.1840.06a 7.787+1.05a 83.41+2.74a 5.67+0.95a 2.96+1.24a 1.56+0.10a
2 0.60+0.19b 20.96+1.42b 71.03+1.18b 5.43+1.51la 1.9840.56a 1.64=+0.02a
0 0.40740.09a 26.48+1.82a 67.16+1.98a 4.28+0.94a 1.68+0.81a 1.62+0.01a
2 0.5740.25a 26.60+0.89a 67.78+1.55a 3.85+0.48a 1.19-+0.45a 1.63+0.02a
0 0.23740.03a 17.24+1.23a 73.75+0.43a 6.56+0.70a 1.10+0.29a 1.63+0.01a
2 0.4240.03b 21.78+1.33b 71.2942.05a 5.4141.15a 1.1040.30a 1.65+0.02b
4 . Sh= .
a. b (P<C0.05), .
3.3.2 2 0. 2m 0~20cm
o 9 N P\ P
N 2m N P. P
N o
) N
. o C 16.76 g/kg.
N1. 63 g/kg PO. 211 g/kg., )
; ) , N , ,
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0~20cm

Tab. 2 Comparisons of chemical properties in soils (0 ~20 cm) under shrub canopies with those

at 2m distances from the shrub canopy

%) P (%) P (mg/kg) N (%)
(m) Mean—+SD E Mean—+SD E Mean—+SD E Mean—+SD E
0 0.2340.05a 0.01640.002a 9.01+1. 60a 0.014=0.003a
1. 44 1.23 1.16 1. 40
2 0.1640. 04b 0.01340.002b 7.75+2.00b 0.01040.002b
0 0.1540. 05a 0.01140.001a 6.2041.95a 0.01340.001a
1.25 1.10 1.36 1.18
2 0.124+0.03b 0.010=40. 001b 4.5741.42b 0.011240. 002b
0 0.1240.02a 0.01340.001a 3.34+1.27a 0.0070.002a
1.20 1.08 1.11 1.17
2 0.1040.02b 0.01240.001a 3.0241.23a 0.006=40. 002b
E
, NE. SE. SW NW
s C 3, SE NE
SW NwW o SW NW
s SW NW «C D s
SE NE o SE NE
SW NW .
3 (%)

Tab.3 Characteristics of the distribution of organic matter (%) in soils (0~20 cm) around the shrubs

SE SW NW NE
(m)
0. 29 0. 20 0.19 0.22
0 0.16 0.12 0.13 0.17
0.12 0.12 0.13 0.12
0.17 0. 14 0.15 0.18
2 0.14 0.12 0.11 0.13
0.09 0. 10 0.09 0.11
4 (g/m?)

Tab. 4 Characteristics of the distribution of surface litter mass (g/m’) around the shrubs

SE SW NW NE

(m) Mean-+SD Mean—+SD Mean—+SD Mean-+SD
0 606. 9+20. 4 290.0476.5 271.3+72.8 404.94+107.9
2 22.94+1.1 16.4+3. 4 18.9412.1 23.5+17.5
0 308.94+171.1 172.5+28.0 137.0+38.5 260.3426.0
2 0.7%0.1 0.240.1 0.440.2 1.240.5
0 400.0+39. 8 334.3+76.3 105. 8+86. 3 592.64259.4
2 82.1470.6 0.840.8 1.5+1.5 2.5%0.3
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Study on ecological effects of several shrubs on
sandy soils in Horqin Sandy Land

ZHANG Hua', HE Hong', LI Feng-rui’*, ZHANG Hong-rong®
(1. College of Urban and Environment Sciences, LLiaoning Normal University,Dalian 116029 ,China;
2. Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou 730000, China;
3. College of Pastoral Agriculture Science and Technology,Lanzhou University,Lanzhou 730000, China)

Abstract: In this study, we examined the pedoecological effects of three shrub species that
occur generally in shifting, semi-shifting and semi-fixed sand lands in the Horqin Sandy
Land. Several important conclusions were drawn from this study. (1) There were signifi-
cant differences in the interception and retention of sand and aeolian dust among three
shrub species. Of the three shrubs, the mean amount of the interception and retention of
sand and aeolian dust per plant was the greatest (0. 49 m®) in Caragana microphylla , fol-
lowed by Artemisia halodendrom (0.16 m®) and Salix gordejvii (0.03 m®). Regression
analyses showed that the sediment amount of sand and aeolian dust per plant was positive-
ly and significantly correlated with its average canopy (accounting for 18-58 % of the vari-
ance) , branching number (accounting for 16-31% of the variance) and shoot diameter (ac-
counting for 14-17% of the variance). (2) All three shrubs exhibited significant effects of
"island of fertility", i. e. the soils under shrub canopies were significantly higher in nutri-
ent availability than those beyond shrub canopies. Such effects may create a nutrient-rich
substrate, thus providing a better environment for further invasion and establishment of
other plant species on bare sandy land. The effects of "inland of fertility" varied markedly
with the type of shrub species. Of the three shrubs examined, Caragana microphylla had
the greatest "fertile island" effect, followed by Artemisia halodendrom and Salix gordej-
vii , largely because of significantly higher levels of organic matter, total N and available P
in soils (0-20 cm) under the Caragana microphylla canopies than those under Artemisia
halodendrom and Salix gordejvii canopies. Shrubs differed appreciably in accumulation
efficiency of different nutrients. For example, the accumulation efficiencies of organic mat-
ter, total P, available P and total N in soils under shrub canopies averaged 1.20-1. 44,
1.08-1.23, 1.11-1. 36 and 1.17-1.40. (3) Wind direction appeared not to influence the
spatial distribution of soil physical properties, but showed an effect on the spatial distribu-
tion of organic matter content. Organic matter contents in soils at the SE and NE direc-

tions of the shrubs were somewhat higher than the other directions.

Key words: shrubs; sand and dust retention; soil properties; nutrient enrichment;

ecological effect



