The С-use efficiency by microorganisms of various substrates applied for urban soils construction
Lepore E.1, Ivashchenko K.1, 2, Sushko S.2, Hajiaghayeva R.1, Dolgikh A.3
Master' Student; Junior Researcher, PhD; PhD-Student; Junior Researcher, PhD;
Research Scientist, PhD

1 Peoples’ Friendship University of Russia, Moscow, Russia

2 Institute of Physicochemical and Biological Problems in Soil Science, Pushchino, Russia

3 Institute of Geography, Moscow, Russia
E-mail: llpige@libero.it
Modern urban environmental management is associated with the construction of soils. A wide range of substrates, including fertile layers of natural soils, organic components and organic-mineral mixtures are used for this purpose. Such substrates may contain a large amount of organic carbon and thereby be a source of excessive CO2 emissions from the constructed urban soil. Soil microorganisms perform an important ecological function in the urban ecosystem, responsible for the gas exchange between soil and atmosphere. Our research focuses on the assessment of the microbial community functioning of various substrates applied to the construction of urban soils through indexes of its specific respiration, availability of carbon (C) and C-use efficiency, respectively.
The following components have been studied: low-moor peat (0-50, 50-200 cm), cultural layer of urban soil (156-170 cm, Staraya Russa city), sediment of the water treatment station and sapropel; organic-mineral mixtures as well: MIX I (for greening parks and public gardens: low-moor peat/fertile layer of natural soil/sand/alluvial soil = 3/3/3/1), MIX II (for lawns creation: fertile layer of natural soil/low-moor peat/sand = 5/3/2), MIX III (low-moor peat with sand = 3/1), MIX IV (for lawns creation: peat, compost and sand). Haplic Chernozems (the upper 30 cm layer) was used as a reference. In the substrates pHw, total C, N, microbial biomass (Cmic) and basal respiration rate (BR) were analyzed. The integral indexes of the microbial community functioning were calculated: qCO2 (BR/Cmic), Cmic/Ctot and qCO2/Ctot, which characterize the specific biomass respiration, C-availability and C-efficiency, respectively. In the components pHw and Ctot values were 6.4-7.1 and 7.1-35.4%, for the mixtures were 6.3-6.5 and 1.6-16.4%, and for the reference were 7.7 and 3.5%, respectively. In the components the highest C/N, Cmic, and BR were found in the cultural layer (37, 2831 μg C g-1 and 14 μg CO2-C g-1 h-1, respectively), which were on average by 3, 11 and 47 times higher than the reference. However, the most C-use efficiency (low qCO2 and qCO2/Ctot values) was shown for the low-moor peat (50-200 cm), sediment and sapropel. In the mixtures the highest C/N, Cmic and BR values were found in MIX IV (23, 245 μg C g-1 and 0.6 μg CO2-C g-1 h-1, respectively). The lowest qCO2 and qCO2/Ctot (1.6 µg СО2-С mg-1 Сmic h-1 and 59 µg СО2-С mg-1 Сmic h-1/g Сtot g-1, respectively) were determined for MIX I. It is important to note that in the multicomponent mixtures (MIX I, II) the Cmic/Ctot ratio was higher (0.8-0.9%) than that of peat, sediment of water treatment and sapropel (0.1-0.4%).
Along the range of the studied components, the most efficient carbon consumption by microorganisms and the optimum qCO2 value (≤2.2 μg CO2-C mg-1 Cmic h-1) were observed for low-moor peat, sediment and sapropel, through the four studied mixtures it was found for MIX I. It was shown that in complex mixtures (MIX I, II) most portion of C is involved in microbial biomass and the lowest portion of C is catabolized into CO2. The result indicates the more efficient functioning microbial community for the mixtures in comparison to the homogeneous organic components.
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