5538 B 1) E &~ £ Eild Vol.38,No.1
2018 4F 1 A ACTA ECOLOGICA SINICA Jan.,2018

DOI: 10.5846/stxb201612302718
K, BRI IENZL, H TR, 2 T N TR M R B e A T R LA Al it 22 5 AR 25T, 2018,38(1) < 112-121.

LiJY, Dou X L, Hu Y H, Gan D X, Li F.Variation in soil organic carbon mineralization under various land cover types in urban areas.Acta Ecologica
Sinica,2018,38(1) :112-121.

WHARMKREERBE T IERNGY LHNER

AR Eweak?d Hepa Haakl, a4
1 AR K2R AR B, Kb 410128

2 hEREB A SIS PR 5 XS E S E K SR, T 100085

3 EBRE B RS, LT 100049

E A PR (SOC) B Lttt A= A R GEB I PR A B2 R . PRS2 B U A 1410, s 1 38 A 2 Ik 55 D ™ HE IR Ak,
HETTRT ST L S BR A AR ERJC R BRAGER P AR R ZI RS2, DAL ST BBKDC SE R AR 20 Pl B4 5 i S8 b e 7 o S Y (R
A ATIER MR R ) T LA R WFSE T IR AN [ R 55 28 R I LB 1 i e A [ Bk RE 1 10 22 %
GORERW] ST 5 Bl 28 S 2R Y LA AL (LS A AR A A R G PR A — B AR BN R AR PR
J5 ST SR O ELE TR AN R B S 28 T IR ML AR 28 22 S ER AT R M RERE B35 T A DLk
WAL RE S B0, B P i R #4555 | 5 b AT LR 35 R R DAL s — sl 1 2 TR X 2% AR A LR A (i B OB A SRy,
SR R FPPRLSE T RS B AR ) B AR S N AT IEAN A R FIRE A 2R o B s A RRBE T 5 e (RO AT
A A LA 5 B A A 3T A TR MIEAT BRI B i AR BT HILBR it B 52 MR O A 3R AN [ 2 A AR B 1k
VEFIJCI .22 57 | i HC b st 2 B2 5 S TR0 1) S LRSIV P i b SRS S 35 55, e ) e A e e VA LA A e A
A M AT T AT - M3k 3 7 it 4 2 TR A A 9 R AN S 25 0 Iy - A LA A 1 e T PR DR A PR P
i, R pH (B IR0 DRDR I S T 0 e S SR LBl e S W S AR A B AL R AR R
SRSREAL « IR I 4 BB ST AT WL Ik [k 5 B (MR

Variation in soil organic carbon mineralization under various land cover types in

urban areas

LI Juanyong"?, DOU Xiaolin™’, HU Yinhong>”, GAN Dexin', LI Feng®*"

1 Horticulture and Landscape College, Hunan Agricultural University, Changsha 410128, China

2 State Key Laboratory of Urban “and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China

3 Unaversity of Chinese-Academy of Sciences, Beijing 100049, China

Abstract: Soil organic carbon ( SOC) mineralization is a significant process in soil carbon cycling in the terrestrial
ecosystem, which is closely related to the soil nutrient release and global climate change. Function of urban soil as an
ecosystem has degenerated due to severe human disturbances, which deeply influence the geochemical cycles, especially the
carbon eycle, in urban eco-environments. In order to explore the variation in SOC mineralization and SOC sequestration
potential under various land cover types, we collected soil samples from five typical land cover types, i.e., grass-covered,
shrub-covered, street tree-planted, grass-planting brick, and impervious surface, in the Olympic Forestry Park in the

summer of 2016. SOC mineralization and physico-chemical properties, such as pH, particle constitution, and nutrient
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content, of all soil samples were measured. After the experiment, we analyzed the variation in SOC mineralization under
various land cover types and the relationship between SOC mineralization and soil physico-chemical properties. The results
showed that the SOC mineralization of urban soil was higher at the early incubation period than that at the late incubation
period ; the same trend also favored the SOC mineralization in natural ecosystems. However, relatively significant differences
in daily and cumulative SOC mineralization were observed among the five land cover types, especially in the early
incubation period. Both daily and cumulative SOC mineralization under shrub-covered, street tree-planted and grass-planting
brick types were higher than those under the other two land cover types, which was consistent with the variation in the SOC
content under the five land cover types. SOC mineralization of all soil samples in this experiment followed the first-order
kinetic equation. Simulation results showed that the SOC sequestration potential was relatively weaker under the impervious
surface, grass-planting brick and street tree-planted types than under the grass-covered and shrub-covered types. In contrast
with the variation in SOC mineralization, the variation in the SOC sequestration potential under the five land ¢over types was
inconsistent with that in the SOC content, because SOC content may be deeply influenced by human- disturbances and
additional organic carbon input. With regard to the variation of SOC mineralization along layer depth, there was no
significant difference among three layers (0—15, 15—30, and 30—45 cm) under the impervious.surface type. However,
under the other land cover types, especially under the grass-planting brick and street tree-planted types, the SOC
mineralization of the top layer was greater than that of the lower layers as a whole. Correlation analysis suggested that the
SOC content was the main constraint of SOC mineralization whereas other-physico-chemical properties, including pH,
nutrient content, and clay content, may indirectly influence SOC mineralization, by affecting the SOC content and microbial

activity.
Key Words: urban land cover types; soil organic carbon minéralization; carbon sequestration; impervious surface
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F2 TEBUERINEERFESNT
Table 2 Two way ANOVA results of soil physico-chemical properties
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Fig.1 Daily mineralization and cumulative mineralization of soil organic carbon under various land cover types and soil depth
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Table 3 Parameters of the first—order Kkinetics and Cp/SOC values for the SOC mineralization( Mean+SE)

A ZSHL Fitting parameters

TR o FAL I

Soil depth/em Land cover types A HUBRIEFER PR LElaug: o Cp/SOC/%
Cp/ (mg/kg) k/(d)
0—15 EPp 149.122+2.293¢ 0.191+0.011 0.94 2.68+0.27¢
A 467.468+29.052h 0.047+0.005 0.96 3190+0.60b
TR 454.420+14.537b 0.066+0.004 0.97 6.82+1.47a
THRA% 644.8+28.070a 0.054+0.004 0.97 7.21£0.65a
T Ak 1 2% 152.587+5.326¢ 0.090+0.008 0.92 7.08+1.31a
15—30 L 104.878+1.830¢ 0.202+0.013 0.92 2.78+0.81d
HEAR 521.721+33.688a 0.04+0.004 0.97 5.23+0.74c¢
A7 456.658+26.320ab 0.042+0.004 0.97 9.01+0.18a
TH A% 434.014+37.937b 0.033+0.004 0.97 6.91=0.13bc
i fb 161.686+4.637¢ 0:091+0.006 0.95 7.71£0.20ab
30—45 L 83.224+1.575d 0.229+0.017 0.89 2.14+0.32b
A 514.914243.015a 0.037+0.005 0.96 6.01+1.13a
(FpLE) 333.392+16.678b 0.057+0.005 0.95 6.57+1.33a
X4 377.432+27.857h 0.040+0.005 0.96 6.56+1.66a
i {3 149.37+3.995¢ 0.097+0.007 0.95 7.06+1.86a

# /INGFRFOR ] — LR R R R 52T T Il Cp B LLAR P R R B R 22 A I35 (P>0.05,a=0.05) , TR R B KR 22 5%
B3 (P<0.05, a=0.05) ;Cp . A HLBIEAEN FLHRE the poténtially mineralizable carbon ;k : B fL H 3R # %X the mineralization rate constant(k) ;SOC. 1
HEAHLEK soil organic carbon

R4 LT Cp .k EEULERMBEXES

Table 4 Relationship between parameters of SOC mineralization and soil chemico-physical properties

WiH _ ey ki b
H SoC WSOC ™ NH;-N NO3-N AK

Ttems P Q 4 3 Clay Silt Sand

Cp —0.393%% 107597 0.6127F  0.367°F  0.540°*  -0315°F  0.653"°  0.2047 -0.097 0.082

k 0.033  -0.164 -0.022 -0.170*  -0.306**  -0.170*  -0.214" 0.085 -0.022 0.016

# P<0.05, #=* P<0.01

32 AMERE R T 1A Uk b 22 55

ABRGELRE 7S I A RIS w0 T A AL L 22 57 3 . JUR iR ATiE W A AL T
1t ey LR H 2981t  RB iR | Cp YRR k (ER/N, AL bR IR0 T + A ML a1 A1 FH AR
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