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Abstract: Soil samples for five typical urban plant communities: Osmanthus fragrans, Lolium perenne
Cinnamomum camphora, Taxodium ascendens, and Bambusa multiplex, were collected in Shanghai
Gongging Forest Park. Laboratory incubation tests were then used to analyze soil microbial biomass carbon
(MBC) and to examine soil organic carbon (SOC) mineralization with its dynamic patterns. Analyses
included fitting to a logarithmic equation and a correlation analysis. Results showed that SOC and MBC had
significant differences among the different plant communities, but both decreased with increasing soil depth.
Daily SOC mineralization was significantly different (P<<0.05) with O. fragrans > L. perenne > C. camphora
> T. ascendens > B. multiplex. For a given plant community, SOC mineralization decreased as soil depth
increased with the extent of decrease different for each plant community. SOC mineralization patterns for all
plant communities were alike: decreasing rapidly as incubation began and then being relatively constant
fitting a logarithmic equation. Cumulative SOC mineralization was O. fragran > L. perenne > C. camphora>
T. ascendens > B. multiplex and was linearly correlated with the incubation time. Thus compare to lawn (L.

perenne ), deep-rooted plants could increase SOC and MBC, thus increasing the soil carbon pool. [Ch, 3
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Table 1  Characteristics of the tested plant communities in Shanghai
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Table 2 Chemical and physical properties of the tested soils

" p e e " P
MBS LR em pH i (H0) iﬁﬁﬁ <§é$ <ﬁﬁ§g <iﬁ§g %iﬁj%/
Az 0~20 7.99 16.55 a 1354 97.75 19.00 175.64a

20 ~ 40 8.08 10.20 b 0.82 b 41.12 14.13 56.13b
40 ~ 60 8.09 503 ¢ 0.45 ¢ 25.44 11.63 63.60 b
TR 0~20 8.14 14.97 a 1.13 a 67.95 27.13 123.06 a
20 ~ 40 8.19 11.24 b 0.90 b 39.90 33.88 92.35 b
40 ~ 60 8.17 12.16 b 1.02 a 44.26 23.00 112.15¢
(G 0~ 20 8.17 17.82 a 1.59 a 89.91 2225 359.47 a
20 ~ 40 8.19 12.08 b 1.07 b 73.53 12.38 174.16 b
40 ~ 60 8.19 6.97 ¢ 0.70¢ 46.00 6.13 66.63 ¢
(RN 0~20 8.04 1348 a 1.25a 74.40 14.13 264.15 a
20 ~ 40 7.97 827 b 0.70 b 35.89 13.31 80.21 b
40 ~ 60 7.90 727 b 0.61 b 26.48 16.00 94.24 b
HEHT 0~20 8.33 11.10 a 1.01 a 60.64 525 206.15 a
20 ~ 40 8.32 6.66 b 0.64 b 24.39 2.38 33.11b
40 ~ 60 8.39 4.88 b 0.56 b 20.21 3.25 2476 ¢
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Table 3 Changes in SOC mineralization with soil depth under different plant communities
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Figure 1 Changes in SOC mineralization under different plant communities

during incubation
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Az ) H:AE Pk FBP
0~ 20 17.06 + 0.52 a 16.38 + 0.43 a 19.44 + 0.14 a 1272 £ 0.03 a 18.13 £ 0.59 a
20 ~ 40 8.25 + 0.06 b 8.94 + 0.08 b 1420 + 0.37 b 7.89 £0.51 b 843 +0.12 b
40 ~ 60 6.39 + 0.82 b 8.41 + 021 b 9.00 + 0.15 ¢ 8.05+ 1.12 b 7.67+021b
-1 10.57 11.24 14.21 9.55 11.41
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Table 4 Simulating equations for daily and cumulative mineralization of SOC under different plant communities
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T &
H #0 fk &t ESIRE A
Az y = - 6.13In(x) + 27.86(R*> = 0.894 8) y =9.33x + 47.28(R*=0.989 1)
T Ay y = — 6.43In(x) + 29.42(R* = 0.925 8) y = 10.10x + 50.67(R* = 0.986 2)
H: 1k y = - 8.62In(x) + 38.36(R* = 0.844 5) y = 12.59x + 64.28(R*= 0.991 2)
Pk y = - 7.58In(x) + 30.98(R>=0.853 1) y = 8.16x + 56.52(R* = 0.980 9)
B bR y = - 6.87In(x) + 30.77(R*= 0.885 7) y = 10.01x + 52.92(R*= 0.988 8)
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Figure 2 Cumulative mineralization of SOC under different plant Figure 3 Rate of SOC mineralization under different plant
communities during incubation communities
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