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Abstract; Mosaic distribution of shrubs with biological soil crusts ( BSCs) is one of common landscape in temperate desert,
which in turn had significant effects on nutrients spatial distribution and cycling with development of shrubs and BSCs.
However, our understanding about differences in response of shrubs and BSCs to nutrient as well as their contributions to
variations in nutrient change at topsoil was still unclear. We used Ephedra przewalskii and moss crust as research targets,
which was a dominant shrub and an advanced type of BSCs in terms of development stage in Gurbantunggut Desert,
respectively. In order to explore the variation characteristics of carbon, nitrogen, phosphorus and potassium in different soil
layers under different microhabitats, the contents of soil organic carbon (SOC), total nitrogen (TN), total phosphorus
(TP), total potassium (TK), available nitrogen ( AN) , available phosphorus ( AP) and available potassium ( AK) were
determined. The results showed that, (1) Compared with bare sand, shrubs were significantly increased the contents of soil
organic carbon, total nitrogen and total potassium in different soil layers of moss crusts and total phosphorus contents of bare
sand, and decreased soil total phosphorus contents of moss crusts. (2) In terms of available nutrients, moss crusts reduced
the contents of available nitrogen compared to bare sand in exposed areas, and increased the available phosphorus and
available potassium contents. Meanwhile, moss crusts increased the contents of available nitrogen and available potassium,
and decreased available phosphorus contents under shrub canopy. (3) Correlation analysis showed that available phosphorus
was significantly negative correlated with available nitrogen in 0—2 cm soil layer, while significantly positive correlated with
soil available nitrogen in 2—6 cm soil layer( P < 0.01). (4) Shrub explained total of 42.54% variations of soil nutrients,
which was higher than that explained by moss crust (2.43%). In summary, moss crusts, and soil layers had significantly
main effects on soil carbon, nitrogen, phosphorus and potassium ( P<0.05) , while their interactive effect was not detected
(P>0.05). Compared with bare sand, shrub and moss crusts greatly improved soil carbon, nitrogen, phosphorus, and
potassium at topsoil. Soil nutrients content significantly decreased with the increasing soil depths ( P<0.05). All soil
nutrients were inhibited under the interactive effects between shrub and moss crusts except for soil available nitrogen. Our
results indicated that in desert ecosystem, soil nutrients heterogeneity at microhabitats were determined by the mosaic patch

caused by drought-tolerant shrub and BSCs.
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i (TP) & LU 0.5 mol/L NaHCO, I FZ U 1Y 1 A (AP) & i, 2 ZCR HELIRE AL, &
BRI S R AR B DT 3k o 3B A R B 2 1 B A (AN) 5 2R NaOH 5 l- KA 50 66
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THE AR DS 45 e ) H S S 5 ) B — 25 38 AR O 3R IR 7 ( R3S K i pH AL 535 ) (s i 35K g 2
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Table 1 Three-factor variance analysis of soil physical and chemical properties by shrub, moss crust coverage and soil layer( F')

HEMx NS BEJEE P x ELNS S
EEELAY HEA BEAL TIZRE BEIES B TIEZRE TERE G xR IREE
Index Shrub Moss crust Soil deep Shrubx ShrubXx Moss crustx ShrubxMoss
Moss crust Soil deep Soil deep crustxSoil deep
SoC 203.74™" 3.42 468.96 " 0.22 20.12"* 0.24 0.44
TN 77.80"" 0.13 189.93. %" 1.82 22.43" 0.73 0.02
TP 483" 1.68 13.90 " 14.97** 3.95 2.15 3.26
TK 89.84 " 0.01 2.99 1.07 0.69 0.05 539"
AN 45.37"" 6.09" 240.86 " 62.68 " 29.36 " 2.22 5.85"
AP 26.65"" 15.85"" 58.38"" 36.61"" 47.50"" 0.11 0.50
AK 146.30 " 16.23"" 14.19*" 3.03 0.04 0.07 3.00
SWC 43.93 " 542" 247.85"" 28.27"" 0.34 0.34 0.06
pH 87.03 " 9.85"" 46.73 " 437" 0.24 0.24 1.68
EC 2.83 0.30 160.29 ** 0.03 1.10 0.11 0.34

SOC : A ML Organic carbon; TN ;4% Total nitrogen; TP :4=#§ Total phosphorus; TK: 4= #f Total potassium; AN ##{ % Available phosphorus;
AP H R Available phosphorus; AK : HEA(# Available potassium; SWC. 135 /K Soil water content; EC: HL 53 Electrical conductivity; * P<
0.05, *=* P < 0.01
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Fig.2 Effects of moss crust coverage on soil total nutrient in different microhabitats ( meanzstandard error, n=5)
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