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CHARACTERISTICS OF SOIL ENZYME ACTIVITIES IN HEIXIAZI

ISLAND WETLAND AND OUTLYING ISLAND FOREST.
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Abstract: Soil enzyme is a kind of biocatalyst, which is extremely sensitive to the changes of ecosystem with the
early warning and sensitive indicator of soil environment changes. The western part of Heixiazi Island was
returned to China in 2008. At present, the natural environment is basically in the original ecological state, and its
soil enzyme activity characteristics can trace some characteristics before the cultured of Sanjiang Plain. In this
study, soil samples were collected from the Heixiazi island wetland and the woodland outside the island, and the
distribution characteristics of three enzymes activity were analyzed. The catalase activity was between
0.06~0.76mLg™*20min™, urease activity was 0.46 ~4.72 mg{g™'24h™, the invertase activity was 0.12 ~
5.51mL g*-24h™, The results showed that:(1) Soil water content has become an important factor limiting soil
enzyme activity in forest land; (2) The interaction between seasonal temperature and litter input has different

effects for different enzyme activities.
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Table 1 Sample plot

REHi X Jek REH g Wt 2y i RETR
Plot area Plot Soil type Altitude Latitude and Plant community
W5 RN 48° 17' 28.3" N 2
PRI 27Tm _
(SC) 134° 19’ 39.2" E (Quercus mongolica)
5 P N\ 48° 17" 27.1" N i
iy rse 214. 5m .
A (S\) 134° 19’ 25.8" E (populus dvaidiana)
LS N a 48° 16’ 12.7" N 22 bR
PRI 140. 3m _
ity (ST 134° 19’ 36.6” E (Quercus mongolica)
S AR AR . 48° 13" 19.7" N [q# (Betula platypyzla)
I 56m A
(PF) 134° 22" 67.5” E L4 (populus dvaidiana)
VB A 48° 217 43.4" N NG
Hifi) + 36. 5m ) o
5] (cw) 134° 44’ 11.3" E  (Deyeuxia angustifolia )
A AEHIE R 48° 21’ 45.55" N Py
HEL 34. 2m
i (WS) 134° 44" 10.45" E (Carex sp)

SR PR 40 2K, MBERARER D 48° 17 N-48° 27°N, 134° 24' E-135° 05’ E,
AP ERZFR A ACP IS D Wb BRI, SR VLA, &K%, BAh, KR
i, SRR, 8 A KRR R, PR 2. 2°C, AP K R 600mn Ao
SERUELY 2452, 9°C, JLAEIIT-¥I N 155d.



1.2 HRRE

RFEH AT BIAR 1o 7 By A L R AR A MR HBI T (STope crest, SC) I (Slope
middle, SM) . 3 (Slope tail, ST) . ~F-Hufk#k (Plain forest, PF) Hll &y P ¥ 5 (Cienaga
meadow, CM) « ¥@HIVHPE (Wetland swamps, WS) #3458 = AN 5, 768 RUZHUE 35T, §%
THERAE (A JBRTE. AB: RUEE. B WERUZ) BURE, WRSREE. SRRt
RS A T BEA P BRI A E RO, PRI (] 4353024 2016 4 6 [T 10 H.
1.3 MEFHZE

TIERES RS R 0R, e E wE 3 A E R

TaEEAL M SRR (VR R RO, REEATHL (B RE AN . 1
B GURERL) . HIEARE iR SRR - PR . 28 (RS- I8
JE92) « pHAE (FHEX pH 40

IR AL BN RO R AE LA TR SR, ] DMECH VRO T g R
FALIEAE T 7K — MRS, A ORACRR R AT s vE I e FOE T . IR RAE T LI A 2 TR0
RO, AL BEM) 2 Fe R e FOE I o i S SR 1 P LA AIE 338 8 ST 5 B DR /NI AT L
AR SRR, A vl R 0 o R e S
1.4 FitA*E

K H SPSS18. 0.0+ Excel 2010 A4, FHEIRI 275 2290 HT (one—way ANOVA) i 1 iy
ANFEREH . )27 2 5 W YRR S (Duncan K56, 2<<0. 05), JfH Pearson A2 RV
NGIESEREE PSS
2 R 550
2.1 HIEB 4T

B 2 A, S REH AR A A T 0. 758~1. 358g » cm ) A A HIEAEAL T AB. B
2, B & R ERARE, AR ZE R B3 (0. 05) o TIES/KRTE 12, 07~34. 33%
20, A EEESKEST ABL B 2, BRBHIERS HEERARE, HAR S R B
(X0. 05) - 1338 pHAEAE 4. 68~5. 54 Z [ill, A JAAR T AB.B )23, fHZE AN 3 « A WL AE 51. 56~
2.79g kg ' 20l A%{E 5. 33~0.28g « kg [, AWELE 0.81~0.31g « kg X[, 4HfE
25.86~11.41g « kg ' Z[i]. TIRZHEFRHNE A RS ESET B 2, Wb BEEH. 2K
TRAWTEYE T A RS B EERARES, AR ZE 5 525 (/X0. 05) .

2 KRR

Table2 Physical and chemical properties of soil samples

i REERER LRWE AR SKE pH 2R A & el

soil genetic Bulk Water Total Organic Total Total
Plot Soil depth
horizon density content nitrogen carbon  phosphorus potassium
cm g+ cm-3 % gekgl gekg® g-kg! g-kg?
T A 0~8 0. 75bB 15.73cA  4.68cA 3.08 bA  32.69bA 0.8laA 17.09cA

(SC) B 8~17 1.14bA  13.34cB 4.74dA  2.46 aB 26.38aB 0.55aA  12.3cB



Yerp A 0~10 0.85abA  21.42cA 5.05bA  2.05bcA 30.22bA 0.36cA  20. 12bcA

(SM) B 10~24  1.19abA  14.75bB 5.15cA  1.86labA 27.89aA 0.31bA  18.21bA
WF A 0~14 0.73bB  19.97cA 5.36aA  2.29bcA 24.33bA 0.42cA  23.15abA
(ST) B 14~30 1.24abA  12.07cB 5. 54aA 1.29bcA  14.00bA 0.39bA  21.4abA
A 0~18 0.88abB 29.29bA 5.04bB  5.33aA  51.56aA 0.73abA 16.97cA
THAH
°F) AB 18~58  1.35abA 15.92bcB 5.48abA 1.04bcB 10.00bcB 0.63aB  13.81cB
B 58~100 1.42aA  17.1bcB 5.54aA  0.63cB  6.59cB  0.58aB  12.34cB
A 0~12 1. 15aB 19.14cA  5.19abA 1. 8bcA 19. 26bcA 0.38cA  25. 86aA
A
D(CM) AB 12~56  1.35abA  16.98bcA 5.22bcA 0.53cB  8.68bcB 0.38bA  24.0laA
B 56~100 1.23abAB 18.44aA 5.26cA  0.28cB  2.79¢C  0.37bA  11.41cB
TSRS
ws) A 0~40 0.85ab  34.33a  4.98b 0. 58¢c 5.95¢ 0.61b 18.92¢

KEFRER FIREHA [F 1+ 2 22 57 .25 (P<0.05), /N5 PR AN IR R]— + 2 22 53¢ 8. 3% (P<0.05) .
The capital letters were different in the same soil layer (P<0.05), and the lowercase letters were not significantly
different from the same soil layer (P<0.05).

2.2 BIE RIS B = (L

A ARG A 0. 06~0. 76mL = g« 20min ', KRS AL T 55, A 2 FRRIREE Y
41.0~61. 5%, BJZPRARIEIE R 4. T~71. 9%; Ub4b B 2 LI S ABG TR T A 2. AR
Zd i A B i S S TR PR M ) 25 S AN 23 (P0. 05) , BfIiEAR I e i Ae A SRS T A
BEAR IS, Sk A A S S P 2 2 i TR (P <0. 05) , ~PHbARAR. PRI 4k
KPR . BT S 5 P HRbk A 2 3o AU S 1 0 1003 25 e, 3 6038 v T 1 b ) R0V
P (PO, 05) Ik by iod A A ST 1 Vg B TR 50 A ) S AR A e . (&1 1)

JIRBEGPEAE 0. 46~4.72 mg = g ' = 24h ', ToW BT R (MU BEE L2 IO EER N,
JIRBEG PEFRAR . DI T HRE S A 2 IR 1 0 A A — B0, HfRbhy ta) . VPR IX T
W o SZRB A SIIREERE R I B s T E S R, Wb PR AR S I
WM G W2 2 S (P>0..05), JIR G RE ME ¥k BB K T, W M R IR G RS M B AR
(0.4Img » g '+ 24h"); B 23 FHREEE S (0. 57mg = g ' » 24h ") o FKTE A JZHHbBEAT W B
AR IR, 7 R IR B ik B R v (4. 2Tmg » g '+ 24h ) #F B iR Ef) AB RERTS
Phig i (0. 72mg « g+ 24h7) (1 2) .

FEALBE TEAE 0. 17~5. 51nL «g ' +24h ", WEACKBE ARG T2 E, £5F,
it A PEACREE M S KA — B BV AEES PEREE R T B B AIS, A Z 3Nl
g B (5. 05mL » g« 24h ), B Ao I ARG PR SR i (1. 05mL » g » 24h ) fERKTE A
J2 - MR PR B A W P B v (7. 4Tl » g e 24h), B R fa) AB Ak S M 5
(2.51mL « g ' 24h") (Kl 3).

MO AN R A BE L 21 L R 1 A 7 25 A b, R A JE IR RIS P B AR AR
R W2 2 5 (P<O. 05) , Rtz b =P g M AR 55 15 2R AR R I 3 2 5



& 2

3
e NEFEREFORE— L EAFR R 25 5 ( P<0. 05), NRIKS FRERRE—FEHAE 12 25
B3 ( P<0. 05), FlA.
The lower case letters indicate that the difference between the same soil layers is significant (P < 0.05). The
different upper case letters indicate that the difference between the different soil layers is significant (P < 0.05),

and the same is the same.
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Figl-3 Soil enzyme activity in the study area
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Table3 Relationship between soil enzyme activity and physical-chemical properties

B LG AT Ak on AE ahm e am S mag

NG
. Bulk Water Total Organic Total Total Invertas
Place soil enzyme . . . Catalase
density  content nitrogen  carbon phosphors potassium e
. HEM AN -0.879  0.753  0.849  0.886  0.664  0.94 -0. 167
(s0) HAYEE  -0.987% 0.383  0.718  0.785  0.797  0.979%  -0.533 0. 888
Rl  —0.990%+ 0.438  0.726  0.792  0.808  0.981% -0.48 0.911  0.998%
Wi WHEAE NG -0.739  0.918%« -0.104 0.364  -0.271 0.331  0.527
(SM) Akl -0.61 0.905% —0.331 0.151  0.341  0.401  0.275 0.73
JEEE  -0.558  0.936%x -0.025 0.04 -0.022 0.283  0.218 0.861% 0.882%
Wi WHEM AN -0.891%  0.873%  —0.663  0.69 0.686  0.453  0.582
(ST) HALEE  -0.835%  0.899% —0.705 0.683  0.678  0.613  0.722 0. 980k
WKl -0.662  0.752  -0.457 0.491  0.484  0.442  0.593 0.904%  0.872%
S— T E AN 0. 959%« 0. 898+* —0. 922%k 0. 8734k (. 872%x (. 882%k 0. 909+
ST 2 bk
PP HALMG  —0.968%k 0.950%* —0.893%% 0.899%+ 0.873%k 0.804%* 0.88L#k 0. 945%xk
WREG  —0.918%kx 0.804%+ —0.869%+ 0.772%  0.789%  0.908%k 0.872k+x  0.97L#k 0. 8694k
- AN -0. 707 0.362  —0.373  0.965%+ 0.848%k -0.052 0.531
‘(’gM‘) HALMG  -0.59 0.235  —0.242  0.983%% 0.948%k —0.049 0.659 0. 966%*
WRfE —0.469  0.309  -0.346 0.937#x 0.928%x —0.019 0.832%%  0.872%* 0.916%*
N HEAENT -0.984  0.992  0.942  0.447  -0.334 0.476  —0.456
(“(V\f)/% HALEE  -0.998%  0.969  0.894  0.333  -0.448 0.581 -0. 562 0. 992
Ikl 0.535 -0.258 —0.044 0.661  0.999% —0.994 0.996 -0.376 0. 487

*RINAHIMESTE 0.05 P L=, **FIRMHICHEAE 0.01 K B2,
* indicates that the correlation is significant at the 0.05 level, and ** indicates that the correlation is significant at
the 0.01 level.
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