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Soil respiration of two typical urban lawns in Chengdu City during the winter
dormancy period*
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JAbstracy Understanding of wintertime soil respiration dynamics in urban lawn provides not only important scientific basis for
city administration, but also basic data for evaluating urban ecosystem carbon budget. As yet, little information is available on
it. This study measured the dynamics of soil respiration rate in winter in the Zoysia matrella lawn and Ophiopogon japonicus
lawn, two typical urban lawns in Chengdu City, and analyzed the influencing factors. The results showed that wintertime soil
respiration rate was 1.20-3.17 pmol m” s and 0.85-2.43 umol m™s™ in the Z. matrella lawn and O. japonicus lawn, respectively.
The weekly variations of soil respiration were characterized by a “V” curve pattern, i.e., firstly decreasing and then increasing.
Wintertime soil respiration rate was dependent on soil organic matter, bulk density, plant biomass, and plant growth regime in
two lawns. Soil respiration rate was controlled by soil temperature more than soil moisture over the dormant period. Double
factor regression analysis indicated that soil temperature and moisture could explain 75-84% of the soil respiration. The soil
temperature sensitivity (Q,,) of soil respiration in Z. matrella lawn was 41.85% higher than in O. japonicus lawn. In conclusion,
soil respiration rates of two typical subtropical urban lawns were higher during the winter dormant period, and selection of
turfgrass could affect soil carbon release in urban green space.

':K_Qﬁm soil respiration; urban lawn; Zoysia matrella; Ophiopogon japonicus; Q,,
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Tabble 1 Exponential regression model of soil and temperature in the two lawns of Chengdu City during the winter

FEPPAY Lawn a b O N P R’
LELR B FEE Z. matrella lawn 0.811 (0.056) 0.117 (0.012) 3.22(0.18) 48 <0.001 0.815
FREI} O. japonicus lawn 0.571 (0.064) 0.082 (0.010) 2.27 (0.23) 48 <0.001 0.697

BUH R R I (PR 22).

Values are mean (standard deviation).
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Fig. 1 Dynamics of daily soil temperature and air temperature in the

two lawns of Chengdu City.
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Fig. 2 Dynamic of soil moisture in the two lawns of Chengdu City.
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two lawns of Chengdu City during the winter.
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Fig. 5 Relationship between soil respirations with soil moisture in the

two lawns of Chengdu City during the winter.
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Table 3 Soil organic matter, bulk density, porosity, above ground and below ground biomass in the two lawns of Chengdu City during

the winter
R AL e L o L WAt
Lawn Organic m_:litter Bulk den_sslty Porosity Above ground_zblomass Below ground_zblomass
(wigkg?) (p/g cm™) (P/%) (p/g m”) (p/g m™)
ZEORVE VY Z. matrella lawn 11.41 (0.38) 1.58 (0.09) 41.60 (2.99) 400.15 (60.21) 618.00 (187.07)
F & HIE O. japonicus lawn 29.43 (0.69) 1.76 (0.08) 36.98 (1.06) 53.15 (17.00) 604.43 (89.68)
P <0.001 0.068 0.065 <0.001 0.732

HBUER IR AP B (bR fin 22).

Values are mean (standard deviation).
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