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Abstract Three urban parks along a building density gradient (indicating a gradient of human disturbance) in
Shenzhen were chosen as the sampling sites, and in each park, three vegetation types (lawn, high forest and Lichi
forest) were selected to sample soils, with a rural forest of Wutongshan as the reference. The results showed that
soil bulk density and pH value in the urban sampling sites were higher than those of the rural forest, exceeding the
optimal range of plant growth. Soil carbon and nitrogen concentrations and fine root biomass in urban sampling
sites were lower than those of rural forest. However, soil phosphorus concentration in urban sampling sites was
higher than those of rural forest, particularly indicated by phosphorus eutrophication in Lichi forests. Soil carbon
concentration, nitrogen concentration and fine root biomass were positively related to each other, indicating that
urban plant growth may be constrained by soil nitrogen, and that fine root inputs may have contributed substantially
to soil organic matter. The results suggest that soil carbon, nitrogen, phosphorus and root biomass in urban green
lands were affected by vegetation type and building density. The results may have important implications for green
land construction and management: lawns are able to accumulate soil carbon and nitrogen rapidly in the shallow
soil layer, and Lichi forests are better to accumulate soil carbon and nitrogen concentration in deeper soil layer. In
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addition, aboveground litter should not be removed in urban high forests in order to increase soil carbon and

nitrogen concentrations.
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Fig. 1 Locations and building densities of the sampling sites
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Table 1  Soil bulk density and pH

/cm
0~5 1.11° 1.62° 1.51° 1.37° 1.43" - - 1.36° - -
5~10 1.23° 1.71° 1.59" 1.60™ 1.55" - - 1.47° - -
Hgem™ 10~20 1.3° 1.83° 1.58" 1.51° 1.62" - - 1.65" - -
20~40 1.35° 1.74° 1.65° 1.47° 1.64° - - 1.71° - -
40~50 1.54* 1.71° 1.68° 1.60% 1.67° - - 1.73° - -
o 05 . 4800 630°  629° 455 695  684° 596" 698" 698" 652
5~10 4.90% 6.41° 6.40° 4.60° 6.83¢ 6.72% 6.08° 7.15' 6.97° 6.56°
10~20 4,98 6.64% 6.44° 457 6.75° 6.63% 6.19° 7.27° 7.12f 6.63%
PH 20~30 5.08° 6.67° 6.51% 4.61° 6.72° 6.55% 6.30° 7.34° 7.26° 6.73°
30~40 4.70° 6.10° 6.12° 4,59 6.97" 6.93" 5.84° 6.75° 6.78°"  6.52°
40~50 5.18" 6.86° 6.56% 4.64° 6.63° 6.56% 6.42° 7.44f 7.38f 6.52°
- (P <0.05)
, 30~40 cm
, (P<0.05  P<0.001)
pH 0~5 cm
, pH 0~10cm 20~40cm
(P <0.001; 1) (P<0.05 P<0.01), 0~10cm  40~50
, pH 4~55 21] cm (P<0.05  P<0.001)
0~50 cm
pH : :
: pH , ( 3 ,
6.28~7.44, (P<0.001) , 0~50 cm
pH : :
( .
) [1.3] (P<0.001)
, 5~10 cm (P<0.05)
, 0~20 cm
20~50 cm ,
2.2 , ( 3 , 20~40
cm (P<0.05) 0~5cm
0~40 cm , 2 5cm ,
( 2 , 7.67 6.00
(P<0.001) 0~5cm , ,5~10 cm  30~40 cm
, (P<0.05  P<0.001)
5~30 cm ,
(P<0.01 P<0.001) 0~20cm
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Fig. 2 Soil carbon and nitrogen concentrations under different vegetation types and building densities
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Fig. 3 Soil phoruphorus concentration and root biomass under different vegetation types and building densities
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Fig. 4 Soil carbon, nitrogen and phosphorus densities and fine root biomass
2
Table 2 Correlations among soil carbon nitrogen and phoruphorus concentrations and fine root biomass
0~5cm 5~10 cm 10~20 cm
0.92" 0.86™ 0.82"
-0.2"" -0.18" -0.12" <0.01 0.08" <0.01
0.45™" 051" <0.01 0.35" 0.4" <0.01 017" 0.2" <0.01
20~30 cm 30~40 cm 40~50 cm
0.75" 0.45" 0.48"
<0.01 <0.01 <0.01 <0.01 <0.01 <0.01
0.2" 0.14™ 0.09 <0.01 -0.14" 01" <0.01 <0.01 <0.01
:**P>0.001 *P>0.01 ma/g
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