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Distribution of the soil enzyme activities in different vegetation zones and farms in

Yancheng coastal wetland

MAO Zhigang'?, GU Xiaohong', LIU Jine’, REN Lijuan’, WANG Guoxiang®**

1 State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing
210008, China

2 Graduate School of Chinese Academy of Sciences, Beijing 100049, China

3 Jiangsu Provincial Key Laboratory of Environmental Change and Ecological Construction, Nanjing Normal University, Nanjing 210046, China

Abstract; Soil samples were collected from natural vegetation zones and farms in the Yancheng coastal wetland, Jiangsu
province. The activities of soil enzymes (urease, invertase, catalase, alkaline phosphatase) were determined and the
influence of salt marsh vegetation communities and soil physico-chemical properties on soil enzyme activities was discussed.
The results showed that the activities of the soil enzymes in the natural vegetation zones were higher than those in the
mudflat without vegetation and there were significant differences among different vegetation zones. However, the activities of
soil enzymes in farms were higher than those in the natural vegetation zones and these enzyme activities were represented in
the order as: Glycine max field > Gossypium hirsutum field > Zea mays field > Spartina alterniflora flat > Imperata
cylindrica var. major flat > Suaeda salsa flat > mudflat. Significant positive correlations were found among different soil
enzymes and among enzyme activities, soil organic carbon and total nitrogen, but there were negative correlations among
enzyme activities and soil salinity and pH value. Soil fertility and enzyme activities were shown to be improved along the

development of vegetation.
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. 2 s b K 2 2 25 R R oot S, LA A R O YR R R B AN SR B W T e . MR kA
EERRENRRZ —, BIESRE R EERREERYRNE LTSN . BELEAS
RGN —EZ ), 1R P T AT A Y F A B L3R5 22 B A fE AR R A BB S A, 138
B P R/ N 1B S R A RIS o SIS B8 b - RIS B A B B A0 B A
ARG, IS LR EARAE (K R E R RALS) AU R K U %
YIRS R T - S it T 9 b - 39 R B BRI AR AL B A 9 PR AT o

I Y T 2 T AR K AR A 2 A S 4 e RS AR 5 A A% A SRR SR g Y I A
FXHIE R BRI AU RS RESH T T T REIR o A0 4% 2h i B8 1 L K%
Y 3 4 2 ] B A FRVE S B 9 IX 3R, 3 3 B AR R RAE I 2 , 43 B A [FI 2 B SR VB AR B PR AR T 138
IS5 A T A S - S ) o A AL , R S R M R A 5 Hh TR A R DA S MR T BN AR S YR
R, DA R b I TR ) ORAP A0 B PSR AR 2R -

1 AREBRAERRAZE
1.1 5 XAEEA

I E KR BRI XA TILHE T, 23 B SR I MR IR SR ) B R R X . (RIPIXJE T
PRI SR X, AE PSR 13. 8 C L, BERTR 1 000 mm, HOGAEST K 487—508 kJ-om ™ #EFEAL FARITX
B X BB HE BT I (33°327 —33°40" N, 120°30" —120°40" E)fEAPFR X, X Z AR THE D, AR E
T R A E RS, Y R AR U R < Y6 B AE K BL (Spartina alterniflora) P \:h HiBRZE ( Suaeda salsa)
M X B 2 3¢ (Imperata cylindrica var. major) HE%L( Scirpus triqueter) J% 75 ( Aeluropus littoralis var. sinensis) \J=
%5 ( Phragmites communis ) 2H R FIREENE"S o B0 KAMAA WHIR , SRANTIEHEK RS, kb veh , F B ok
M, #FE AR 26 ( Gossypium hirsutum) . FK ( Zea mays) . K& ( Glycine max) ZAEY) .
1.2 HRTE S

2008 45 H , FEWF T X 1 1) Bl 4% 4E B 0 A7 1% 0 N
B 10 ASRAEA (B 1), A 9RE R R B
B, Al AERKOURE S, , BEKFME S,—S,, g 33736

P15l

SEUE SRIEZEE S, , LA J% BBl B 0 iR P, 045 V1 ik
Kl Sy HAEHL S, FIK T S0 HoP7EH LK BN, e
ok B R BRE R FE 20082003, 1989 F1 2005 4 4 4~ < "V‘;;’éig
R IR I8) T K B TF 1 A K B SRR A, AP BIRERE 8,081 3000 2 LV« RAER
Si\Sso BUVAA MM E B K LM EAKE, 58 YV & 0 e
ASRAE A BEFLIS IR 3 478 R4 0—20 em HIFRJZ 120°30° 12035 E
R I 3 AR RIBS MR RAE SRR I Bl R A
IURIERE & o Fig.1 Study area and the sampling sites distribution

R A 1520 % T3 SR A B 52 - e A R GAKE Spartina altemifiora; B Suaeda salsa

AR KRS E IR A e-lL Gk lE; 2R
KA B RIENE ; 2R R @RS L GIE I E ; £ 8 2 BUH i SIENE ; pH EH pH 711
SE 5 SRR R BRBE T RIE " o A RPE IR PE R L 1o

SR PR PR S R R A (kTR , BT PR A NH -N(37°C, 1h) W Z 7 BERR s i A AL 2B
TE MR KMnO, i 58 ¥ I %€ , BEHE HELL 0. 1 mol - L™ KMnO, (37°C , 20min ) ) ZE FF 5375 ; BEME G MR
3,5-THHEK IR B CIRE , BHE PE AR BB (30°C , 1h) I Z W B0 s BERREEHE PR FBERRR —Sh L 3k
W5 , B HELABR (30°C , 1h) ZETalR R
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1.3 Himab

HRIE BF S0 8 2 BORL R SE 6 2 A 9 20 T 45 3R, SR A SPSS (11, 5) B, e #5077 22 20 7 ( One-Way
ANOVA ) #4722 5+ BEVER K, HF i Pearson #H5C R EOFH A Al B 7 [8] AR K R o
2 HZR55H
2.1 IR EBAE PR EY T TR T A

I EIR M R B TR B R 1 IRXRE L EP ALK, 2R & B0 58 2.28—38.46
g-kg ' H10.24—0.97 g-kg ' o AERTARB LRI AR LA SR TOUM, HPRA S B RA HSE
1989 4EFFARE R B AEKFME S, o AIRIZEBIAR T L3 2 S B AN = TORME, B & TR B 503, (2
SHEAKERE S, S, & BEIE.

BT IX L3RS RAE 0.46—0.78 g-kg ™' Z i), (HE LB F 2B S BIGMT LM, HA IR H K42
BEE BIMET UM, X SA VUK RN ARIEA 3. TRAMBEE BOA 5 2PEA R, AR &
PR T BRI S BB LS BB

F1 HBEEREMRESERSER T BEERBELER
Table 1 Description of vegetation and soil physico-chemical properties in Yancheng coastal wetland

. AR AR 2K 4B HEBE KRR SRER

Sampling Vegetation type /(kg~m'2) /(g'kg") /(gkg™) /(g'kg™) /(mg'kg") M/ BB pH
site Biomass Organic C Total N Total P Available P Water content Total salt
S, J6iE Mudflat 0 2.28 0.24 0.78 6.93 24.23 0.54 8.96
S, HAEKE S, alteriflora 1.60 2.40 0.27 0.75 7.97 26.00 0.49 8.98
S3 HAEKE S. alterniflora 2.73 6.12 0.70 0.65 15.76 39.21 0.93 8.66
S, HAEKE S, alteriflora 2.85 8.27 0.97 0.50 19.36 47.61 1.41 8.54
S5 HAEKE S, alteriflora 1.53 4.01 0.41 0.46 10.52 27.00 0.76 8.86
Se W Suaeda salsa 0.52 3.21 0.43 0.55 8.50 26.73 1.04 8.81
S, 1% Imperata cylindrica 2.30 3.62 0.53 0.47 6.25 26.74 0.38 8.98
Se EK Zea mays 2.39 5.10 0.60 0.54 10.89 25.72 0.01 8.57
Sy Ak Gossypium hirsutum 1.03 7.46 0.93 0.58 10.45 23.99 0.01 8.30
So K. Glycine max 1.27 8.46 0.96 0.68 16.44 23.81 0.04 8.40

T AN RIS B 3k VR AL R S R R 0 R pHL (B S (VS BB, ELAEK Bife S, iy xR B B 0 B
i, (B pH {EEAR , TENEA 5 R 2R R /M BOR I, pH B8R o A 2SR H T LR R E 0 BURl e, (X
90.01% —0.04% ; pH {E M T 4t - R T Eh VR A Y o
2.2 hyRiE SR IR AT AR A TR AEfL

IR A R B PR IS X T IO A2 R BB, B IS 1925 0 B T8 MRS ARAIR (3R
2) , H AP B IREE M 0. 04 mg-g ™+ h ™' o A RALTERBET 4 FhLIREHEHEIY R TOUME, Kb BRIRE
ShFAh 3 FREGTE B ALK M S, BRI R (e S, FONRRG \F% (LB |1 4510 MG AN R Pl BRI 175 2 0 31 2 e i
f1.2.4.4.2.7 8.6 %, TRMEBERR SIS MEAR R A bR

A FIZREL LR AR PO TSR EHE R B A 225 . B3R 2 ATLUE IR B[R] B SRR B A
REREVEE R BE . IREHEVETE B3P MR , SR AL S SRS R AR K B S, fr iy, A M AR
WEYELE F S PEAOR B0 S, 8k /o 4 FHERAOTE MR/ ME S B VE AR I ALK EF(S,) > B3 > 53
HERE R NE T SREHE MEARRS TOEME D B3R 0.5 15 (IRES) (0. 4 £ (FLBE) 1. 6 5 G A L2 BE) f1 4.0
B (BRPEDEBRES ) , T1EBA 5 A Y B B AER B0 A REE T 0 L3 S50 2 [ R k22 5 A

M 2 B R B b SR EHE A B, ARR TR E R IR EME S,—Ss, BRI ALBE1E S,
RF S5, 4 Fh T SREHE PER/NEA—FL, B S, (1989 4F) >8,(2003 4F) >S;(2005 4F) >S,(2008 4F) , 3%
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B PR RN SR R B AR B B UIAR R , B M BE A A B A I AR IR IR T 4R 7 , (ELAS [ g 775 1 Ay B A
—2o 1989 FRARENE 4 398 10 5% A g | 2 4 Ao S0 0 B 1 0 TR S P B 2008 4 AR R B 30 3R R T
1.7.2.3.6.0 £% ,{HRREG RN T 12.0% ,

F2 HEGRENTIEEERENS BT
Table 2 Distribution characteristic of soil enzymes in Yancheng coastal wetland

P ﬂﬁﬁ;ﬁ 1 ?’z‘ﬂ:?@ 1 ﬁ%kiﬁ@ 1 W‘lﬁtﬁ?l@ﬁﬁl
Sampling site /(mg-g™+h™") /(mgeg™+h™") /(ml-g~" (20min) ~*) /(lflg'g“h' )
Urease Invertase Catalase Alkaline phosphatase
S, 0.18ij 0. 26ghij 0.28j 0.04j
S, 0. 19hij 0.42ghij 0.33i 0. 061
S; 0.25f 0. 96def 0.71defgh 0.32gh
S, 0.21fghi 1.12def 0.75defgh 0.36gh
Ss 0.25efgh 0.31ghij 0.70defgh 0.20f
Se 0.27defg 0. 35ghij 0.72defgh 0.21de
S; 0.29de 0.97def 0.72defgh 0.36de
Sg 0.49¢ 4.12¢ 1.35¢ 0.55¢
Se 0.65b 9.63b 1.70a 0.83b
Sio 0.74a 10.52a 1.57b 1.16a

RSP ARNE FRFR R BE KPR P< 0.05

2.3 hIRHYCS B R MERAIEY T LR EE 1 LR

AW SEEERG T LIRS A B EF £S5, ARRIEY Z A RS aA B2, fk2 A
1,3 FRERUAR FH F K Sy ARAEH So MUK b S, A9 TIRARHEVERGR , B T EhEHE, 4 B0 B A9 TS R/
FEARI Kb > MAEH > TR > IR Horh RS - SRR 5% (G 1 410 0 A0 Bl o e R Tl
T P B R VAR B B PR R R B S, 193.5.9.4.2. 1. 3.2 %, RIFIZAIK M i) th A7 FE 22 51, oK
4 Fh RIS VE IR T R AR 26 3 , b % AL BRI B R 5 PRI, DN R B 39% H141%
2.4 TIEEGEE R S AL R T AR S

P I B 5 P 22 B AR S R BN 3 s, AT AT 4 MHEBZ ] 3 2 AR BB MG R R LR p A 0 g
ZIERAZBVIFFAEZE M . WSR3 MR, B REY R QIEREY T LIRSS 1R A BN
KRR 4 M-S LRAYVIBRM SRR BEMX B SRR T B, HAl TR BLE 7,5
TR BT W TR 2 18] TG B AR e, T R R R Bt RS IR AL LR B AR C (B4 pH (5 4
il PRy E Y E P

®3 HEEREGTIEEEERASHS THEBECRFHMAXE
Table 3 Correlations of soil enzyme activities and some physical-chemical properties in Yancheng coastal wetland

i H JoR it Ligta Uk ¥ty BRPEBERR
Item Urease Invertase Catalase Alkaline phosphatase
£Vl Invertase 0.978 ** - - -

WA AE G Catalase 0.951** 0.915** - -

Bl BEER A Alkaline phosphatase 0.960 ** 0.951 ** 0.926 ** -

A Bl Organic C 0.640* 0.694* 0.728* 0.794 **
4% Total N 0.653* 0.699 * 0.753* 0.804 **
47 Total P -0.010 0.094 -0.242 -0.075
AR Available P 0.247 0.308 0.342 0.456

B K B 441 Water content -0.404 -0.336 -0.223 -0.178

2 R 5 Total salt -0.737* -0.692* -0.611 -0.580

pH -0.798 ** -0.832** -0.885** -0.842**

#P<0.05; % %*P<0.01; n=10
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3 itig
3.1 GRS EA T LIRS A

TR HIRAES RGN —REES ), L I T 0 AE YA AL AR L AR B B R LA
FARETE M. B RS B+ e s e S R, T ELRES RAE TR g e — e BE LRI T
AR SR

M 3 FTLUE &, BFR XN IR TE M S R R R B 4 METE Y S AR 2 F AP B EH
Ko TIEEEEAEORMERNE S FEYRELR, 25 2 EhEE RN & RS 06 A A shiE Y K
HWERIR K R S5 AL, R 3B rh R A E L O RS L S RE R AC . S ULRIET , T4 B 1R B0 2 1 4
BT P RO BEA , A HURAEFE PR B BB B R R LSS BAS HIREE g £ . #iiE
B 7 A AR IR T X M . I FE S A A B AR K R, A B R
REEFF AW A 138, — T HIE DA YR IR 03 2, A W A 58 ; 55— 5 T, AW I 3R AR TE
SR A RS 1) T IRRE G , B TE SR MR A B A R AR A iE v . R, AR R B H R4S
B P AR, R B R S RO SR A A A A et R A ISR MR B R R )R
THYNARK, ZEZ R —F BT RR . X2 R0 e A 5 78 55 X IR ERE S T gAE K
FIERER FE BRI

S T EORUE T SR M TS B AR R 0 A S A SR Rt AR B B Y . R
WIBEE AR GRRE , W35 B AEY 2R R R A BN ER SRR L ERSFEER, N RA F
YRR T LIEREE RS . R, YA DL EEGE AR 40007 A RS, MR IE W SR R R
LR AT R M - S R R W A S A BB R A2 BT 1] 22 5 Wi - ST 1, 33X e S S [ A 9 I
FE 22 R AR o AT R A M ] AR B, BE A W R AR T3 A M B ARK =, (B B TR 72
W& IR, DR M ) - S TS M o TR AR TR OR

RIS RIR R IE ALK, FEE A RAERR A i, 1 3REE ISR BEE R & . BEIEKRERE T
BHAWHRAEEF TR EA LI, A RERBK , RO RBBE XS EE R ANIE K, HIRHMAE
W A B KBRS O A A AR RIS ATk, AT 398 m el $8 ke 095 7 A O BEAR 208
3.2 IEEEIE R L A R T AR e M T

JR G ARG o AL S R AR B BR B (Y 15 AR B AR, 3R LIRS AR IR M b e S
PERR . XILFEGRBE7E — BB b R WU BRE VR i B A B IR B AR S, B R BT B X 4R & 1B A2 R
BAEEZENIEM.

TIEERE R R IEE E AR, R T RIS SR SEES K R HRDE BRI (b B I
LML AR B R L IRERE . MR 3 RTLIE Y, 14 pH (B 5 4 FP Y 2 B E ik B3 k%,
F U+ pH EHY TR AR T HIEERE N, IR E LIRS 5 A RN B, ik
AR R R pH fH 22 L ARBHURE , £L 2= HBBTERE (1) pH YE FE N AT , 24 pH B i FoEoE Yu Hl , it % B 1™
HEAMHEIERYS o FIRE, BFE X b A S IRES AL AR B AR, 5o A AL R A IR M B A K
HIAR S, R b 40 5 + AR A O R R BEE TR A i i AR R s H . X5 Dk
%PV AERT A ORISR AT B A B RIS 45 R — B (A B 4 ZE LR KRB A S0 16 B s i EAL R
i 5 3h o B W O E, IR MERERRESZ) 53040 2 B TEAHR,

3.3 B S HE BMERAR HIEY T LRS00 LA

1949 4ELLK , TLIRE S T 5 Yomkedi B B s i, H b R AR 734K R ERAE ST JLAEHT IR RV b 51T
BIESH . BRI BRIRIGEERA BB ER , B, BUAE AT A A 7= TR A ER &3 A g
Vb AR ERAL I, 4550 T« BB ER-OK A HIER T 1 B R R2 , B —Fh i B AR T Ak R A 3
RABRT . PR H A veih SHEE )G, IRERE IR A% E, HiE pH 0 S ELS K THEE
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ATAY B ARERYRAE L. AT AT AT, 3 pH fH  2Eh B 0 S TG M2 UHE R R R S
Nt L ARE A RIME A TR IR e SRR By 0.01% —0. 04% X R H R IR SR & &
TE5 KB BN EAOKEMEZHIARBIELLT , A BT A s 32 = R A

MUAE I3 L, SRS 1 st AR A ) HH DR A ot - S T AR AL ) R B R A R bk - SR A 2

PP (35700 \pH SR 5026 ) ot SR 1 ™ A A IR A2 BE B R0, T 4 7P Al 0 BB BU B ot J el
TR B X LR B R
Briff: B4 IR E LD KUK R B B R A, RO U B i T TEBGAA
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