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Effect of land use and cover change on soil organic carbon fractions and enzymatic activi-
ties in lakeshore wetland of north shore of Lake Chaohu*

Yang Changming ™ , Chen Xiazhi, Zhang Yixian & Fan Bobo
( Key Laboratory of Yangtze River Water Environment of the Ministry of Education, Tongji University, Shanghai 200092, P.R.
China)

Abstract; In order to explore the effect of land use and cover change on lakeshore soil organic carbon sequestration and it ecologi-
cal function, nine typical sample plots with different plantations along the north shore of Lake Chaohu were investigated, and the
surface soils (0-30 cm) organic carbon fractions and the enzymes activities were analyzed and compared. The results showed that
soil total organic carbon (TOC) was 2.88-11.2 g/kg, with an average of 9.12 g/kg. The soil under native Phragmites australis
reed wetland showed the highest TOC content, and the TOC content in the wasteland formed after the disappearance of P. australis
reed community was the lowest with the value of only 2.88 g/kg. The cation exchange capacity ( CEC) , which can be used to char-
acterize the buffer performance of lakeside zone, was highest in the native P.australis reed wetland soil and positively correlated
with TOC. Soil labile organic carbon fractions content, including dissolved organic carbon (DOC) and easily oxidized organic car-
bon (EOC) from the lakeshore wetland, ranged from 150 to 370 mg/kg and from 1.7 to 5.2 g/kg, respectively. The range of
change in soil DOC and EOC between different sampling sites was larger than that in TOC. Especially, the difference of DOC con-
tent between different vegetations was the most significant. The activities of several determined enzymes in the surface soil of sec-

ondary Homonoia riparia Lour. Forest, except polyphenol oxidase, were higher than those in native P. australis reed wetland soil.
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Especially, the invertase activity increased most obviously. However, lakeshore urban green park and artificial grassland showed
significantly lower activities of catalase, urease and invertaseas compared with native P. australis wetland. Correlation analysis
showed that there existed significant relationships between soil enzyme activities except polyphenol oxidase and soil DOC and EOC.
Especially, the correlations of invertase activity to the content of DOC reached remarkably significant level with the highest coeffi-
cient (r=0.907). Based on the above results, it is concluded that the DOC and invertase as the sensitive indicators, could well
characterize the degradation process and ecological restoration effect on lakeshore wetland buffering function due to land use and
cover change.

Keywords; Lake Chaohu; lakeshore wetland; land use and cover change; soil dissolved organic carbon; invertase activity
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Fig.1 Study area and distribution of sampling sites
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Tab.1 Basic information of different sampling points

SR e AL,
Kf LT I ;‘Egﬁa v *
SI JFA R 70~80  >30 0.2
S2 WRAIKHIAK 45~50 10 0.1
S3 WAIKHIA 50~60 20 0.1
S4 KMIEEHERERX 40~55 15 0.1
S5 AEIRALIE TR 0 >15 0.2
S6 ALK EZM 50~60 8 0.3
ST ANTKEH 45~55 5 03
S8 WALk 30~40 10 0
SO A TEME 35~40 10 0
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R ™ EE S, IOk S T 2R, F AT A T 1Y
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Tab.2 Major soil physiochemical properties

from different sampling sites

i HURILE A SR P =2 6] (AR S 2 16.2+£2.56°1  6.45+1.12¢  1.09+0.17¢
S3 17.9+2.8" 6.73+1.31*  1.03x0.20¢

2 ER55M S4  18.8+4.12"  6.75:0.96°  1.05+0.19°
_ n _ S5 9.07+2.01"  6.01+1.33¢  1.21+0.33"
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0.05) . T35 L) JFUA: 7 2 WA Y - SRR AR, A SO 12.1%2.53%  6.73x1.22"  1.15£0.23
RORIRREIF IR AR S5 1t A ERIURSE ) oo p syt 2) Ao
N sgma e e, o i DI A T WS NBEE. AR ESEER P<0.05 KT L.
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T2 N BRI S Y AT A R AR L, T
PAXS - A HLasR B — & AR AR T AH R ARMEWR I 21 J A 3 - A LB K P
23 ARRFERTIFEFREAVNBRSELE
WA R 2 LR PEA DL 73, B DOC #1 EOC & A Fil 7351 8 150~ 370 mg/kg F1 1.7~5.2 ¢/
kg([&13). K 3 FTLLF Y, 5 TOC AHML, A [RIRAE i - 35 vh 35 A HLAK 2 43 (DOC 1 EOC ) 5t 22 St
W, HS TOC F iR EAARTE 2. Ho, ARRA G RZE L5 DOC il EOC 1922 5+ B i s T TOC.
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Fig.3 Comparisons of soil dissolved organic carbon (a) and easily-oxidation organic carbon (b)

contents from different sampling sites
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from different sampling sites
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Fig.5 Comparisons of soil enzymatic activities of catalase (a), urease (b), polyphenol oxidase (c),

and invertase (d) from different sampling sites



1772 J. Lake Sci. (#3a#3) ,2021,33(6)

3 O HLBIEA AN R SRAE A5 LA OC SR Ml 15 1k 15 1 A LR 20 73 % = 2 AR AR b 22 [ (9 A P 2>
Mrésit. N 3 il LAFE i S0 fk S0 DR A0 22 B AL i 1k 5+ 8 CEC ORI pH G IR B A 3% (P>
0.01) , FEFHAEHG P15 CEC B R IEAE(P<0.05) ,fH)E 15 pH SCR AR E (P>0.05). B2 By fLigsh, H
b U B 5 1R 5 B (TN 35 8 B I 2K P R BTG PR 5 TN &5 B R OC R Bk 0.893 A B4k 3%
K- (P<0.01) . JIril 5 B JUA SR A5 A AL A 70 =22 1) 12 AN [R] A B2 AR S, e o S A i
IR B AN B AR A 15 TOC 35 S YA SC S IR B 2 27K F (P<0.05) 1l S5 16 A A HLER 2 2 EOC Al DOC 5 4
AR SCHE IS B 35 K- (P<0.01) . FEREREE S DOC & i i AL B H A5 5 R BERG 55 , 24 EWE BT Mk 2]
FRORAE 3.14 mg/ (g-24 h) i), HI3EA) DOC &tk B 2 Ik BT 1% W9 K-F ARG R BGAF) 0.907. 5 HAb LA
AR, 22 W SR ATl A LR AH 70 52 BRI SCHE (LS TOC & B A G PR ik 21 2 3K F (P<0.05) , 5
EOC 1 DOC &t 2 [ A G HEA .3 (P>0.01) . JIRAES TN & i HI5C R HON 0.893, JIRAES TN & 77 18
ENEE 61

3 W T OGRS M A T b B BB 5 AR G R AL
Tab.3 Correlation coefficents between soil enzymatic activities and soil physiochemical properties,

soil carbon fractions

i M CEC pH TOC TN EOC DOC
A A A S 0.503 -0.218 0.858 0.772* 0.881 ** 0.901 **
JUR it 3 0.501 -0.252 0.758 0.893 ** 0.722* 0.860

Ll A AR -0.462 0.274 -0.637* -0.544 -0.362 -0.486
TEVE BTG 0.633* -0.281 0.891** 0.647* 0.901 ** 0.907 **

s il s SRS 26 7R TE P<0.05 Fl P<0.01 Kb 3k 3 53 240 56 .

3 it

3.1 LA AR B E X MRS L ERETF R R R E IR

WFFERM], {0 9 TOC & 32 BB AR R SR 20 ik S 46 AR 4 10 AR SR Bk T 0 M it f 0%
TOC FFlf AT A DR, -+ 3 TOC 51k K fff A7 -5 52 32 MR IS 00 5 38 3 3 S ), L A 2 0 B 78
FOR L B A R W] R RRE A 2 R S HGR AL R R 3 TOC & B2 e W . AP 4 iR,
ST AN R A D7 35 B 5 B R R TOC 35 4 22 e 35 WY S A P = 0l phy T3t 1B 229
R, AT LTRSS, I A A 7, A Lo o e AR A, S B AT LSO
Wi 2R, TOC & S A P A SR i i T SR80 Y5 7 T 2 7 = Y 3t 3R A I 78 S R Wi i B e e I,
TOC & R T, 41 S5 RBExL TOC 420 2.88 g/kg, 292 J5UE ™ 2610 M+ ) 174, 5L 25300 i Al
Je A KM st i AN AR K 2 5 3 TOC &5 85kt BUAS [R) 2 B2 BB . 5 5 Pl % B, N T MiAR 4
PR, TOC 35 H R . ol sl UL, 360 32 AU R i S, 1 2 AT A B A2, vl AR T 32
IR AR RARMEK S 3 J5 A i - 38 BB K - T 32 S0 2l HJE 48 I 1 0 3 7 4 b RN T R
X A HLBR AT BE T 237 A AR

3 B AT B e SRR R ) SR R e 23 5 RN R BRBERLN L
SR T ARG KSR A R 2 i b S B H O B, - e AR R, TN T TOC 1Y
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