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Table 1 Morphological parameters of three typical shrubs and nabkha
i 5 9 A 8 I o i IRT Wi i b 2%
Hem WEEME  MARR  EARE DREE WMEER OO0 e
Plant Above-ground Shrub Shrub Nabkha Nabkha Nabkha .
. . . . . . slope 3 sand-fixation/
species biomass/g radius/cm height/cm height/cm radius/cm o volume/m 3 1
angle/ (em’-g ™)
A i
977.67+61.80a  51.78+10.02¢ 43.3149.25a  18.01+3.31a 53.246+15.02b  18.677+2.02a 0.35+0.02¢ 35.86+11.08¢
A. pedunculata
NS L
. 400.67+22.31b  67.16+18.32a 35.35£5.32b  12.78+3.39b  71.606+20.39a  10.119+1.24¢c 0.72+0.05a 180.15+46.82a
C. microphylla
LRI
467.01+39.87¢ 57.75+12.09b 26.54+4.98¢  13.60+3.08b 56.058+13.87b  13.980+1.35b 0.65+0.03b 138.26+30.14b

C. stenophylla

1 FAIA R BER R HEAR I TEO.05 K P AA 1 B MR 72 7o

Note: Different letters in the same column indicated that there was a significant difference between shrubs at the level of 0.05.
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Fig. 1 The developmental characteristics of shrubs and nabkhas
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Table 2 The correlation analysis of nabkhas morphology and sand-fixing capacity with shrubs magnitude
B R WEMNFRE MR W HE Y HE T T AR HEARAR WA EMES W HEN A
Above-ground Shrub Shrub Nabkha 7 ” Nabkha Nabkha Rate of Nabkha slope
. . . . Nabkha basal area . .
biomass height radius height volume radius sand-fixation angle
IZ. S
Kt b 0.862** 0.998** 0.670* 0.945** 0.808** 0.948** 0.568 —0.774 **
A. pedunculata
NI R A
CJ I.[f% L 0.977%* 0.983%* 0.874%** 0.856%* 0.852%* 0.890** 0.846%* 0.409
. microphyll
s -4
)L 0.895%* 0.966%* 0.933** 0.896** 0.814** 0.960** 0.737* —0.362

C. stenophylla

T *RIR0.05K P EZE R B3+ RIR0.01KF EER B .

Note: * indicates significant difference at the level of 0.05; ** indicates a significant difference at the level of 0.01.
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Comparative Study on Sand-fixing Capability of Three Typical
Shrubs in Otindag Sandy Land

DONG Xue, HAO Yu-guang, XIN Zhi-ming, DUAN Rui-bing, ZHANG Ran-hao, MA Yuan, LIU Fang

(Experimental Center of Desert Forestry, Chinese Academy of Forestry, Dengkou, 015200, Inner Mongolia, China)

Abstract: [Objective] To study the conservation function of shrubby sand piles in the degraded ecosystem and the
function of preventing wind and fixing sand in the ecological environment management of semi-arid desert steppe.
[Method] Amygdalus pedunculata Pall. Caragana microphylla Lam and Caragana stenophylla Pojark are three
kinds of typical desert nabkhas distributed in Otindag sandy land. The shrub and nabkha morphological parameters of
three kinds of brush and soil fractal dimension under the bushes were measured and analyzed to explore the relation-
ship between morphological development and soil particle composition characteristics under the bushes and shrub
morphological features and sand-fixation ability. [Result] The results showed that the three kinds of typical shrubs
were conical. Nabkha height increased in logarithmic curve line with the increase of nabkha radius. At the early
stages the nabkha height grew fast with nabkhas radius increasing and then gradually turned to be stable when the
bottom sand area increased. The speed of nabkha extension in horizontal direction was faster than that in vertical dir-
ection. There was a significant correlation between the morphological parameters of nabkha and shrub. With the in-
crease of aboveground biomass, the height, radius, bottom areca and volume of nabkhas significantly increased
(P<0.05). Significant differences were found in volume and sand-fixing capability among the three kinds of shrubs,
which were in the order of C. microphylla, C. stenophylla and A. pedunculata. The roles of shrub in fertile island
formation were weakened by frequent wind erosion. The distribution of soil fractal dimension showed a significant
positive correlation with proportion content of <0.1 mm diameter grains. The dustfall and other particles were inter-
cepted or deposited under the thickets, the soil fractal dimension differed significantly among different species
(P<0.05), followed the order of C. microphylla (2.346) > C. stenophylla (2.259) > A. pedunculata (2.149) > bare
sandy (2.057). [Conclusion] The larger the thickets is, the larger the volume of nabkha and the more the fine
particles deposited under the brush. The bigger the soil fractal dimension is. the stronger the sand-fixing capacity of
plants is.

Keywords: shrub encroachment; sand-fixing capability; soil fractal dimension; morphology
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