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Abstract: The soil respiration rate of nine plant communities (Cinnamomum camphora, Torreya grandis-Ginkgo
biloba, Cedrus deodara, Ginkgo biboba, Osmanthus fragrans, Cercis sp., Lolium perenne-Cynodon dactylon
Zoysia japonica, and Cynodon dactylon) in Shanghai City were studied with a CFX-2 Soil Respiration Chamber,
and the main influential factors were identified, and the aim was to evaluate correctly soil respiration of urban
soil. The digital thermometer was used to test the air temperature, the soil temperature at 5 cm depth and the
soil temperature at 10 ¢cm depth. And all data were average of three replications, and a correlation analysis
was also employed. Results showed that soil respiration rates varied by season with the maximum found from
June to September and the minimum from December to the following March. Daily variation in the soil
respiration rate under communities of trees and bushes was generally stable; whereas a lawn had a single-
peaked curve. The maximum soil respiration rates (5.51 mol-m™-s™) found under Cynodon dactylon and the
minimum (2.76 times less) found under a Cercis sp. community. The soil respiration rate had a significant
exponential correlation (P<<0.01) with the air temperature, the soil temperature at 5 ¢cm depth, and the soil
temperature at 10 ecm depth. Soil water content had an effect on soil respiration under lawns, but it had a
relatively small influence on tree and bush communities. The soil labile organic carbon content was ranked in

the following order: light fraction organic carbon (LFOC) > microbial biomass carbon (MBC) > dissolved

Wk H 1. 2012-01-05; & H 1. 2012-03-14

FAWH . bR LAY B E (G102402)

fEF R B, WFMA LR TR S R 7 LR S, E-mail: liangjing336@136.com, M{E1E# . Jii
2 PSR TAG, NFEIRT HE N 5 Y AT . E-mail. fhl_1969@126. com



5530 &5 1 B dmAE . LT SR A [ AR R SR 2 K o 23

organic carbon (DOC), but MBC and DOC had the greatest influence on the soil respiration rate. The maximum
released quantity of CO, reached to 33.18 t-hm™-a™ under lawns, which was 1.95 times that of trees and 2.12
times that of bushes. [Ch, 3 fig. 6 tab. 30 ref]
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Table 1 Plant communities, plant composition, physical chemical and properties of soil
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) FHE Torreya grandis+iR 1% Ginkgo biloba-% 11
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R HE T WA Ginkgo biloba 18.86 130 1447 8.02 1.22 5.78
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T BT Cercis siliquastrum
B mEETEL
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Figure 1 Seasonal variations of soil respiration rate, temperature, soil temperature at 5 ¢cm and 10 ¢m depths in plant communities
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Table 2 Multi-comparison of soil respiration in plant communities
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Figure 2 Diurnal variations of soil respiration rate, temperature, soil temperature at 5 cm and 10 ¢m depths in plant communities
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Table 3 Relationship of soil respiration rate and temperature in plant communities
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Table 4  Relationship of soil respiration rate and soil water content in
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Table 5 Content of soil liable carbon and proportion of liable carbon to SOC in plant communities

—— A A Wit/ DR A ) ik AR/ A BAATILBR/ B ALK
(mg-kg™) LA LR/ % (mg- kg™) A LR/ % (g-kg™) A PLER/ %

T Y HF 598.12 + 133.90 AB 3.66 60.87 + 38.25 B 0.11 3.79 = 0.60 C 27.02
FHE+ARAHETE  626.68 = 160.77 AB 3.25 85.86 + 65.69 AB 0.06 3.86 = 0.76 CD 26.54
E-L/N 545.92 + 158.67 AB 1.94 49.59 + 1047 B 0.35 882+ 132 E 34.48
A R 476.22 + 138.04 A 2.42 71.89 + 36.46 B 0.10 499 + 031D 26.48
SR 649.89 + 172.40 B 2.70 32.07 £ 9.54 A 0.37 10.59 + 0.38 F 57.28
SRR 726.85 + 269.56 B 3.17 110.47 + 83.49 B 0.04 234 + 042 AB 17.88
BE R 5ER

IR 702.09 + 129.40 B 3.14 3341 = 16.17 B 0.22 1.15+ 023 A 6.90
SRR 572.50 + 180.81 AB 4.06 39.00 = 6.88 B 0.52 230 = 0.31 AB 20.54

) 4 AL B 792.49 + 282.03 C 2.39 51.09 + 19.14 B 0.18 2.87 + 0.48 BC 12.97
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Table 6  Monthly and annual amount of discharging CO, in plant communities

PEPE A S A R/ (1 hm?e ) SRR TR
KR 1A 24 3H 48 5H 6A 7H 8H 9H 104 114 124 (- hm?a’) (- hm?a™)
T A4 T V5 074 141 1.65 1.64 340 346 584 559 531 204 1.07 1.18 33.33
T HE+AR A 0.89 124 133 1.64 241 296 450 444 423 211 132 1.26 28.33 33.18
EEL/N 3 122 162 1.64 1.87 230 328 344 340 324 223 197 157 27.77
HRA 122 192 202 252 349 573 645 645 636 282 250 1.80 43.27
GREREE 1.16 155 1.67 1.89 328 4.09 490 480 4.46 256 178 1.49 33.64
ESib RS 1.16 1.04 133 1.60 231 3.63 405 4.02 382 199 103 120 27.18 30.41
PR RN N
. 244 277 376 377 529 677 746 742 680 443 343 3.13 57.46
SE O TR ET 124 208 236 3.18 499 8.16 1135 11.18 739 4.63 288 2.37 61.79 64.69

o 4 AL B 136 3.04 297 5.16 7.58 1149 12.12 11.22 8.13 553 4.04 2.18 74.83
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W S 5 em F1 10 em HbE A ZE T AR fL B 2 g i 2 B ORAE N IRAE 6-9 1, e /ME I BLAE
12-3 A, [BAAEY RS T EFRE RS S cm #HEF 10 cm HEGH M Z AR K, THES 5 cm HHE
10 em HIOREIEL A S, AT, 5 cm MU A 10 em M3 240 68 42 A M S5z e S 4 S8 0 187 3ok %% f 52 0
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