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Spatial heter ogeneity analysis of fractal dimension o soil particlefor Ammopiptanhus

mongolicus shrub
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Abstract :Based on quartitative andyds d il texture usng il fracta dimengon of particle sze didribution, the digribution of
il fracta dmendon is a dgnificant negative correlaion with sand content( > 0. 1mm) , and postive correlaion with proportion
oontent of st and day( <0.05mm) (p<0.0001) . Increasing in sand content can result in decreasing of fracta dimendon, and
increasng in dlt and clay can result inincreas ng of fractd dimenson. However , the variation tendenciesin il fractd dimensons
are dfferent because of sand content or dlt and clay content changes, while there is a same range on variation o fractd
dmengon. The fractad dmendons will be decreased or increased by 0. 022 when increasng in 1 % of sand content or St and
day. S, il fracta dimenson can be conddered to be one of quartitative indices for evduating desertification. In conparion
with il layer of depth 50 70cm, the texture of suface il (0 5cm) gopears coarser. This characteridic of il texture
dgribution in il profile bendfitsto rairfal irfiltration in deep il and ensures available noi sure for degp rooted Ammopi ptanhus
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mongadlicus and acconpanying shrub goecies. The il texture didribution in profile partly supported conceptud nodd by some

researchers described , and tested the hypothes s that the coarsetexture il supports the dominance of shrub peciesin conmpari on
with herbaceous gpecies. However , gpatiad heterogeneity andyzed showed that gatid heterogeneous scde of il particle content
beyond the corfine of caropy and inter- gpace of shrubs due to grong wind eroson occurred on il surface, and the norphologica
dfferences in ramification and height of plants result from developing degree of sand mound by shrubs in the psamne vegetation.

Furthernmore , our results do not supported the hypothedsonf fertile idand * of shrub snce shrub roles for fertile idand formetion
were weakened by frequent wind eroson in desert ecosygdem. This il habitat of Ammopiptanhus mongolicus community prevent
other both woody gpecies and herbaceous from invagon and plays a sgnificant role in maintain community gability. These results
can be ocortributed to knowledge to understand the conversation mechanism of unique Tethys sea rdic florigic ecies.

Key wor ds: Ammopi ptanhus mongadicus ; psamno-vegetation ; fracta dimendon of il particle; gatiad heterogeneity
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Table 1 Soil fractal featuresand particle size digribution at 0 5cmand 50 70cm o soil prdfile
Depth(cm) il property Min  Max Mean Sd Qv Kew Kurtos's Di gtribute Trandorm node
Fractd dimenson 1.62 1.89 173 0.04 0.02 -0.08 256 Nonrormel Power
0 s Sand >0.1 69.32 9229 86.45 3.10 0.04 -2.20 9.8 Normel —_
Fine sand 0.1 0.05 592 20.37 9.94 210 0.21 1.79 6.48 Normel —_
Sit +day <0.05 1.62 10.31 361 1.10 0.30 2.44 14.09 Nonrormal Syuare root
Factd dmenson 1.87 2.63 2.25 0.17 0.07 -0.69 - 0.43 Nonrormdl Rower
% 70 Sand >0.1 42.58 83.69 64.80 8.43 0.13 0.58 - 0.13 Nonnormdl Logarithm
Fine sand 0.1 0.05 6.98 18.05 11.76 2.00 0.17 0.76 0.53 Nonrormdl —_
it + day <0.05 6.20 47.64 23.44 9.11 0.39 - 0.33-0.58 Nonnormdl Power
2.2
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Fg.1 The rdaionship between content of il particle sze fractions and il fracta features
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Table 2 Semivariogram modd and parametersfor soil partice size fractions and fractal features
(m)
Depth(cm) Model Co C+C Hfective rance C/C+C R? RSS
05 Fractd dimendon Soherical 0.0032 0.0521 30.99 0.939 0.870  4.688x10°°
Sand Soherical 2.26 24.51 24.33 0.908 0.855 17.6
Fire sand pherica 1.56 9.129 21.19 0.829 0.87%6 222
glt +day Shericd 0.0072 0. 2574 30.2 0.972 0.873 1.262x10°°
5 70 Fracta dimengon Shericd 380000 3870000 22.30 0.902 0.984  4.828x10%
Sand Soherical 0. 0044 0.418 23.11 0.89% 0.979 6.958x%x10°°
Fine sand Bxporentia 3.104 6.209 14.59(43.77) 0.5 0.641 0.711
git +day Pherica 22300 220700 25.92 0.899 0.988  8.745x10’
* ( = x 3) Datain bracket isthe efective range of exponentiad nodd (efective range = a
x 3)
(sphericd modd ,  (8)) (exporentia nmodel ,  (9))
a; )
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_ 3h 1R
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( ) , (
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L| [14]
, (C=C,+ C- Co) (C/C. + Q)
, (C/C+ 0
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