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Spatial heterogeneity of Caraganamicrophylla shrub canmunities in theO tindag
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Abstract: Caragana plants are anong the mportant nitrogen-fixers in theO tindag Sandland, sami-arid area in China They can
providew ith useful inform ation about the relationship betw een vegetation and nutrient cycling asw ell asw ith pow erfulmeasure
of restoration of the degraded sand land to quantify the gatial pattern of Caragana micrgphylla shrub communities in the
various habitats The ams of this study were to investigate the gatial patterns in C. microphylla shrub communities and
resource heterogeneity in theO tindag Sandland U sing the san ivariance analysis and the fractal analysis, the gatial patternsof
C. microphylla shrub communities in three habitatsw ere exanined The coverage of C. microphylla shrub communities, total
N and organic C exhibited significant gatial autocorrelation in the three habitats, fitting the gpherical model w hile the il
w ater content all fitted linear model The il pH did not exhibit significant autocorrelation in the sami-fixed sand dune but it
did significant autoocorrelation in the meadow and the fixed sand dune, both fitting the gpherical model The scales of
autocorrelation of C. microphylla shrub communitiesw ere less than that of each =il factor, suggesting that distribution and
fomative processof C. microphylla shrub communities controlled the distribution of il nutrient The C. microphylla shrub
communitiesw ere themost important factor affecting the processof the' fertility islands’ of the il nutrients in the sandland

Thus, reaonably using and placing C. microphylla shrub communities can supply the @il nutrients for the ecosysten more
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Table 1 Basic statistics of vegetation, il water content and il nutrient in C_microphylla shrub at var ious habits in theOtindag Sandland

. o H
H abits Basic statistics Coverage (%) SWC (%) Corganic (%) N total (%) P
M ean 10 2 45 2 86 Q25 775
M eadow sD 65 Q76 Q 68 Q11 Q22
ov 65 3102 23 78 44 00 2 83
N 100 100 100 100 100
M ean 12 2 25 126 Q18 7 65
Fixed sand dune sD 86 Q65 Q 46 a 05 Q25
ov 71 67 28 89 36 51 27 78 327
N 100 100 100 100 100
e . M ean 8 1 50 178 a15 7. 56
jﬁ:; X sn ) 105 a 55 122 Q 04 Q28
ov 131 25 36 67 68 54 26 67 370
N 100 100 100 100 100
2.2
2 ,
, pH ; pH ;
pH pH

2

Table 2 Analysisof the Pearson correlations between vegetation, il water content and soil nutrient in C microphylla shrub at var ious habits

in theOtindag Sandland

Habits r Coverage Soil moisture Corganic N total pH
Coverage
M eadow Soil moisture Q 66”
Corganic Q 71* : Q 414k *
N total Q82" " Q56" Q72"
pH - Q45" Q33" Q 16" Q46" "
Coverage
Fixed sand dune Soil moisture Q 70"
Corganic Q 75* : Q 444k *
N total Q86" " Q61"" Q66""
pH - Q32" Q28" " Q12" Q36"
Coverage
Sami-fixed sand dune Soil moisture Q 76"
Corganic Q78" Q48" "
N total Q92" " Q72" Q54"
pH - 036"" Q22" " Q 19° Q39"
*p< Q05 * *p<QO1
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Fig 1 Semivariogramsof vegetation, ilwater content and il nutrient in C. micrgphylla shrub at various habits in the O tindag Sandland

HabitsM D M eadow; ; FS Fixed sand dune; SF
Corganic; C N wota; d pH pH;e Soil moisture

2.4

pH

Sami-fixed sand dune a Coverage b

1.8) :
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Table 3 Geostatisticsfor sam i-var iogram s expressing the distr ibution of vegetation, soil water content and il nutrient in C microphylla shrub

at var ious habits in theOtindag Sandland

/ R2
Iten's Habits Co Cot+ C Ao Co/Co+ C

M eadow Q 192 1411 11 982 Q 136 Q 745"
Coverage Fixed sand dune Q 088 1224 12 126 Q 072 Q 768" *
Sami-fixed sand dune Q 076 1 236 14 520 Q 061 Q812" "
M eadow Q 266 1 375 19 982 Q 193 Q 748" "
Corganic Fixed sand dune Q 236 1 389 18 867 Q 170 Q653" "
Sani-fixed sand dune Q 211 1 432 18 769 Q 147 Q726" "

N total M eadow Q 326 1411 23 868 Q 231 Q 568"

Fixed sand dune Q 225 1 338 22 361 Q 168 Q 661"
Sani-fixed sand dune Q 213 1 408 18 226 Q 151 Q638" "

pH M eadow Q 346 1 326 2Q 008 Q 261 Q 556"

Fixed sand dune Q 312 1 228 18 996 Q 254 Q 448"

Sani-fixed sand dune Q 425 1 446 50 000 Q 294 Q 009

M eadow Q 945 1 512 51 000 Q 625 Q 566"
Soil moisture Fixed sand dune 1 019 1432 68 000 Q 712 Q 742" "
Sani-fixed sand dune Q 208 1 762 132 000 Q 118 Q864" "

*p< Q05 * *p< Q01

4

Table 4 Fractal analysis of vegetation, soil moistureand soil nutrient in C microphylla shrub at var ious habits in

theOtindag Sandland

H
Habits Coverage Corganic N total P Soil moisture
M eadow 1 88 194 193 185 1 86
Fixed sand dune 192 195 1 96 184 189
Semi-fixed sand dune 193 195 192 188 191
3
(922 24 Buckley
Triodia basedaw ii , Triodia
[23] , Buckley )
, 3 ( )
) ; pH )
; 3 ,
[19, 26, 27]
: «C ) ( )
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