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Soil enzyme activities in three typical plant communities in Lake Dongting wetland with
typical hygrophilous vegetations
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Abstract: Soil nutrients and enzyme activities in surface soils covered by three typical hygrophilous vegetation communities( Carex
brevicuspis, Triarrhena sacchariflora and Polygonumhy dropiper) in Lake Dongting wetland were investigated before ( May) and af-
ter (October) flooding. Results showed that significant difference in nutrients and enzyme activities was found among soils with the
three vegetation communities. Soils covered by P. dropiper had the highest soil organic carbon (SOC), total nitrogen (TN), total
phosphorus (TP) contents, followed by the soils covered by C. brevicuspis, and by T. sacchariflora. Soil organic matters, TN and
TP of the three vegetation types were all higher in May than those in October, while no difference existed between different sam-
pling time for available phosphorus ( A-P) and available potassium. For soil enzyme activities, sucrase activity was significantly
higher in P. hydropiper community that those in the other two vegetation types; urease activity was generally higher in October than
those in May, and showed significantly differences in P. hydropiper and T. sacchariflora communities; Phosphatase activity was
highest in T. sacchariflora community and was significantly higher in October than those in May, while in C. brevicuspis community ,
the Phosphatase activity was higher in May than those in October; Catalase activity was a bit higher in C. brevicuspis and T. sac-
chariflora communities that those in P. hydropiper community, and moreover it varied significantly with sampling time in C. brevi-
cuspis community. Correlation analysis indicated that sucrase activity was significantly and positively associated with soil nutrients,

including SOC, TP, A-P, and TN. It was suggested by correlation analysis that urease activity was not related to soil nutrients,

« EFRHE AT H (2014BACO9BO03) FIEIZR HARFL R 4350 H (41601106) 1564 %E . 2016 — 08 — 31 WitHi ;2016 —
10 — 24 WB TR, B (1981 ~) , 2 B+ TRV ; E-mail ; zengjing@ isa.ac.cn.
v« 1BIEVEFH ; E-mail: xyh@ isa.ac.cn.



908 J. Lake Sci. (#ia#H3) ,2017,29(4)

while sucraseactitity was positively correlated to soil nutrient contents (including SOC, TP, A-P and TN). Overall, soils covered
by different vegetation types varies greatly in the physicochemical features and enzyme activities.
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T BE 1 (24°39' ~30°08'N, 108°47' ~114°15'E) i F Ml g A& L8, WK BEK DK JEKPUAKICA , T
ST EE 7K R A R AT T SR R TR A Rk, R E PR E EE AR A SRR —, Bf
Y ZRITH BT EE 2 A ThBE , g W XN R LA A A7 & B LR 2 Ae iR R S R e, T
IKABEE B A IEE IR T 75 Y T AR AR I SR SR TG P A S

AWFFEIXHPRERETE (FRIE) (29°147 ~29°16'N, 113°5'~ 113°7'E) 4b THIVLAUE S, #ERAT, BUKWY
K, —FH 6 N AMBHEABUK, RN EHEE KRG, 15 34.8%. HXRUEE RS (VNEW]) (29°4 ~
29°6'N, 113°1'~113°3'E) BUKMAIESE, —4FA 4 A BRI, SREERT Bk 53000 27.8% . #KBHE
(75T11]) (28°287~29°1'N, 112°45'~113°2'E) BUKIESE, —4FXRM A 2 A0 9Bt TRIH
K, REERF KGR 31%.
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3 pH A HUTT A5 BN A8 S 5 I 5 43 01 OR FH B T B A | R TR A AR s R [
SERIE EEAAN RIS - P BT L G IR R SR IE — SO IR R TS R 3, 5- RN 3K
R, BEETELL 1 g £ 5EFE 37°C 137 24 h JE AR USRI 4 (mg/g) R 5 SRR SR T e 1
Hefo i, BEHEELL 1 g H387E 37°C 15 3% 24 h B NH,-N AT (mg/g) R s BRVERE BRI 1 R FH B R 45—
LIRS, S ELL 1 g HHEFE 37°CH55% 12 h 5 A BB B i (mg/g) R s ad ST SRS R FH v 4 TR
PP R B INSE , W R LUR IR B 9% 20 min JEHAE 0.1 mol/L KMnO, HY e (L/kg) R Y.
1.4 Bt

TR HHin >R i SPSS 18.0 i Microsoft Excel 2003 3474811 Ab P, A8 522 8] J5 22 73 M7 2K F One-way
ANOVA; ZH WWECR M Tukey K50, PIFMIAHIE BT R FIRUE ARG /30T ik, 3545 Pearson AHC R L.

2 BERE M

2.1 3 FhEL LR thAE W BE R A TR SR ST

3 Ff R A W TR pH (E R0 AT 5 BN 6.23 ~8.23, DUEARE Flm, FHME N 8.03, BSTRAL,
FBIEN 6.42. 3 MREMRZA VU & & LIRSS 55, 5 8 27.16 g/kg, 10 A4 39.02 g/ke. RIRE K
REVE S5 AR AR ZE AR, L5 10 A HLTS 553 50 24.52.19.55 o/kg, rfkiEdE 5,10 H 435124 21.70
21.43 g/kg, 2MHEES A5 10 AERARE. REHELA SR 0.78~2.54 o/kg, SHPIAHLL, Hrp
PR W T 2 AR, FUEARE R SR kA A A K

FIRE R RZE LTS EAE 5,10 A4M10 0.76 .0.89 ¢/kg, FakFF% 737110 0.67.0.63 g/kg, M3
REVE T4 0.84.0.69 g/kg, 3 MREEZ A 227 AU ; 3 DMREEHBERER BB HLDT R & R AR
H5 A REET 10 A ERERRENA IR & 10 ArmT s A, [MREFARE, 2/ 555 1
BERT 10 . MkpaEa LR 2 Bk s mIuUkaE T Bk, 2ASEs HEEST 10 A.

3 ANEETE SR A S BN 0.09~0.13 g/kg, BEIE 18] A UK FT IS JCHH 22 5. 3 ANTEvE 4
I BRI & REYE R 5.48~44.61 mo/kg, BRERFK W55 TRIAK HAQE WL, 3 D HFAHAE & et
JK IS TC i 3 2

IRAEMERIE S d b, 5 A SRR (A DU 22 S0 & 0 25 e T A 2 SRS 5 10
FBREERE R A LB A RO R 3 T A 2 TR, TR E R VR A 1 s T
ENER S AE DN

F 1 HHEA MR

Tab.1 Basic chemical properties of the tested soil

T HLAE ) FHE EERiINGive 2R/ 2/ R/ B/
R i 1] pH fi (g/ke) (g/kg) (g/kg) (g/kg) (mg/kg)
BRE B 5H 8.23+0.03"  24.52+2.73"  1.53+0.19" 0.76+0.06" 0.11+0.04* 7.39+1.13"
10 A 7.83+1.03"  19.55+5.58¢ 0.78+0.36%  0.89+0.18" 0.09+0.01* 5.48+1.00"
Mk 5H 8.21+1.03*>  21.70+0.53>  1.38+0.01'  0.67+0.02" 0.10+0.02* 6.15+1.21"
104 8.08+4.03">  21.43x1.81*  0.86+0.07¢ 0.63+0.17" 0.13+0.03" 6.78+1.29"
PR 5H 6.23+0.03°  39.02+5.00° 2.54+0.39*  0.84x0.07" 0.09+0.01*°  34.35+5.41°

10 H 6.61£4.03°  27.16+6.36" 1.25+0.20° 0.69+0.02" 0.11+0.01*  44.61+11.61°
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2.2 TiEmEN

BREETE RS M, S A BE ST 10 A, 5 AM10 A4351% 89.4 F133.93 mg/ (g - 24 h) ; /4
RE TR 32.6 F1 17.4 mg/ (g - 24 h) s AKAFI& 50510 20.43 F129.31 g/ (kg - 24 h) , 3 DHERER T
5 H BB RIS RER RS 1 B B R LA, LM A B EER(E ).

3 A REVE R R TSR BEF HETE 0.03~0.43 mg/ (g + 24 h) ZJa], Hirf 5 A48 8 BSREYE 20919 0.03
H0.08 mg/(g-24h), MPRBFTERE N 0.11 mg/(g - 24 h) ;10 H MBS BETE RS 7 0.43 mg/(g - 24 h)
FLUR N R AREVE PRI B BORET , 43918 0.40 F110.15 mg/ (g - 24 h) ;3 DHEE MRS MEEE 5 KT 10
A, ARERERRIEE 2 D H M Z AN ZE S R .

3RS L DB RR AT AR 0.63~2.07 mg/ (g - 24 h) Z [8], BEIREEYE  BEEREAOBERR ARG 1 10 A 2
FEwT 5 A, b 10 A A mE RS BB A 1 2 R T IR 5 100 O FEEA I B IR S 0 5 At
2AEEEMI, S AR E T 10 A.

A E A E B HEAE 2.47 ~4.80 L/ (kg + 24 h) Z (8], JCrPoiEa e i 36 M w8 AR 204 2 AN, Hifth
2 A REIE Z A ZE AN K. 3 MR I E AL SRS M 5 0 A 10 H HeBcRe e A 2E AR/, TERH AR 1.

PREREYE 5 H B9 L ERERERG T I L 10 A, IF ELLbHA 2 A BETE L e bR TS e, Hith 2 B
TR TEREE TG EZ 0, LI S A5 10 A Z 1R W 22 52 S EvE IR G 75 1 5 H B 8w TR s =it
%, 10 A SEAE R MBS LB, Mt 5 A BE KT 10 3 S n s wmm o Sk 4
T 5,10 3R FR T HAM 2 A%, BimdE 5,10 A TR 25

FHOSE FERETE OB TR M 5 0 WA THEmE o& THRE , 5,10 J s R0 W 25 A8k IR 4 10 A
WECT HALPIAFER, 5.10 A W20 SR A IS 1L 5 A 5 migk ik o] B8k, 10 7 BT
FHAPAEETE, BEEYE S H BEICTF 10 H S E il B & & TS mE, Sty 2 niJoi &2
¥, 5.10 H G 2251k,

PP RGP 5 0 BT, 10 A S5 s MERE LR E 225, 5,10 A FHE 2k
ARG IRBHGE 5 A SEAEE HEIELEE2ES, 10 A RES TEASERE, 5 AT EKT
10 H s BERREETE 5 H B8 m THHENE, SEARABTEME LR EES, 10 H B &S TRATE Bz
g, 5 AT B ERT 10 A i SSRGS M W THEEE, 5SERE HIEZ LV B 205,
5.10 A CH B (E 1).

2.3 #MELEMEY R E TIEREES T IEEMETFHEXXER

FERRREYE S A VUM SR & R R B E A, 58RI & oS LRI 5 H MRS
W R IEARSE. IREENS R 5 PTA TR AR R SRS . FRTEBR R RS VEYE 5 A 5 AT AT Y 4 A4~ HEAE
FIFEHRYI R BB, SR SRR B A B R B E RSG5 A A R G
1M 10 H ARE R RS A YU & 2 EARSE. o SIS ms S U mR RS 2L, 78 5 A EES S 4 IR
TebRI 2 B EAANSE, 10 10 H RS SH R &AM & m 2 B g aMe(£2).

2 LIRS TS LB AL T RO E R

Tab.2 Relationships between soil enzymes activities and soil physic chemical properties

+ sl I Ji] BHLB R0 2R B LB
R A 5H 0.828* 0.784 0.796 ** 0.931* 0.344
10 A 0.733* 0.391 0.649 ** 0.449 0.424
Jig it v e 5H 0.056 -0.354 0.082 -0.056 0.014
10 A 0.057 -0.383 0.296 0.376 0.322
Tl I Tl v 5H -0.724 " -0.677** -0.704 ** -0.799 ** -0.375
10 A 0.108 -0.438 -0.086 -0.198 -0.218
Job S A U 5H -0.883 " -0.689 ** -0.849 ** -0.927 ** -0.219
10 H -0.592* 0.038 -0.763 " -0.858 " -0.681"

# FE R FH MK R 0.05, = T B EMEKFE N 0.01.
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Fig.1 Soil enzyme activity in typical hygrophilous vegetation of Lake Dongting
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