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Impacts of biological soil crust on availability of phosphorus and phosphatase
activity in hilly regions of the Loess Plateau China
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Abstract: Biocrusts ( biological soil crusts) as ubiquitous living covers on soil surface of the revegetated
grasslands in hilly regions of the Loess Plateau are potential influence factors on the availability of soil P
( phosphorus) . However researches focus on the relationship between soil P availability and development of
biocrusts were still fresh so far. Impacts of biocrusts on soil total P available P and phosphatase activity were
investigated in revegetated grasslands at different stages of biocrusts developed after the survey of biocrusts
distribution. The objects of the study were to determine the influences of biocrusts development on the availability of
soil P in the region. The results show that the biological crusts could significantly improve soil total phosphorus
contents in the biocrusts layers while the contents of total phosphorus in 0—10 c¢m layers are not significant. Soil
available phosphorus contents of the biocrusts in the study area are in the range of 3.27-5. 87 mg/kg which are
accounting for 0. 57%—0.95% of total P in the same layer. The alkaline phosphatase activities in biocrusts are
significantly higher than those of the lower soils (0—10 ¢m) 3-81 times. The effects of biological crusts on the
availability of soil P and phosphatase activity are related to the developmental stages of biocrusts. The biological
crusts increase alkaline phosphatase activity and organic matter and reduce the crusts on soil pH finally improve

the availability of soil phosphorus. These results suggest that the availability of soil P could be significantly
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enhanced for the formation of biocrusts.
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1
Table 1 Characteristics of the sampling sites
Plot code Biomass Biomass grade Biocrust coverage Revegation age Vegetation coverage
(g/dm’) (%) (a) (%)
F24 Farmland
F19 Cyanobacteria 1 89.20 3 50
F22 1. 66 2 88.93 5 50
F13 1. 67 2 85.73 17 45
F9 1.84 2 83.20 6 80
F18 2.76 3 91. 80 20 70
F10 2.86 3 62.30 30 60
F5 2.78 3 85.73 12 75
F17 3.86 4 91.10 20 70
F1 3.07 4 76. 67 13 45
F12 3.23 4 71.23 20 75
F16 4.22 5 81.00 30 70
F6 4.17 5 80. 40 16 40
F11 8.38 6 73.60 15 60
1.3.3 (g/dm®) . (%)
o : 0
0 (2« ( ) 3.34x0.04 ng/g; 2
0.01) ¢ 10 10% ~ 30% 1.71 =
mL ( DMSO) 65°C 0.05 g/dmz; 3 30% ~50%
1h 665 2.91 +0.12 g/dm’; 4
750 nm 5 1 mol/L 50% ~60% 3.31£0.05 g/dmz; 5
10 min 665 nm 750 nm 60% ~ 80% 4.31 +0.12
0 a : g/dm2;6 > 80% 8. 84
Chlayysy = 26.73 X ( Egs — Erg) — (Ages — +0.27 g/dm’.
A)  xV/M 1.4
. Chlagyg, DMSO a Excel 2003  SPSS 15.0
(pg/g) i Egs  Eos DMSO
665 nm 750 nm T Ags Agso
DMSO 665 nm 750
nm % (mL); M o
1.3.4 0 2
2.1
0 2.1.1 1A

0.57 ~0.62 g/kg
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