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Relationship Between Soil Enzyme Activity and Nitrogen, Soil Microorganisms of Carex meyeriana Wetland in
Changbai Mountain Valley
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Chinese Academy of Sciences, Changchun 130012, China)

Abstract: Correlation analysis was performed in order to reveal the relationship between soil enzyme activity and nitrogen, soil microorgan—
isms of Carex meyeriana wetland in Changbai Mountain valley. Results showed that the surface soils had higher urease activity than other soil
layers, and the highest value(2.57) occurred in June. Compared with other soil layers, soil layer C showed lower activity, with the lowest value
of 0.3 in July. Similarly, the cellulose activity was higher in surface soils than in deeper soil layers, and the lowest values appeared in soil lay—
er B, with the lowest value of 0.18 in June. As for soil protease activity, the highest value(8.5) was observed in soil layer B in June, and the lowest
value(0.9) in soil layer C in May. Correlation analysis showed that the correlation coefficient was highest between soil urease activity and ni-
trogen contents in August, with the correlation coefficients of 0.91, and the correlation coefficient was also higher value between soil urease
activity and nitrogen contents in soil layer B, with the correlation coefficients of 0.76; Soil cellulose activity showed higher coefficients with
nitrogen contents in May(0.41) and nitrogen in soil layer C(0.52); Soil protease activity showed higher coefficients with nitrogen contents in
April(0.83) and nitrogen in soil layer C(0.67). However, no significant correlations were observed between these three soil enzyme activities
and nitrogen contents. There was significantly positive correlation between soil urease activity and microorganism number in August; Soil pro—
tease activity showed significantly positive correlation with bacteria in soil layer B, and they showed significantly positive correlation between
soil urease activity and the number of actinomycete in July or August. This suggested that different soil enzyme activity was controlled by dif—
ferent soil microorganisms.

Keywords: Changbai Mountain valley wetland; Carex meyeriana; soil enzyme activity; nitrogen; microorganism; correlation

75 H 87 : 2008-08-18
BT 5 AT H Ao FR b A B I8 R R L BHE OE L8 (2001ba508b24 )75 Ml Ko i+ ) s 4
YEZ A ARRK(1965—) , Lo, AR BEL A T4, Bz, 8 WA A A 25 TRl 25 PR EE SRR LE M) 5T

E-mail : xuhfxu@yahoo.com.cn



5 28 55 5 1] AR

B

o

2L
¥

& 947

VAR [ N A -3 R0 IR T T e
P, AF T A FEEDI AR PRy £ 3R g -, +
SR W R A M 1 B AL BER S R) JSR Ab 17)  E
Z: 559, £ MR/ AT SRAE A A0 RN 1 77 1) F
SRIE  TEE IR R AL B WU 5 YR S &
FAET R E EEMEAY, HErE R At L H 2
A TR BT S FE I TR IEAS £ o BT VR PR
ML HAE Y L5 B (Carex meyeriana) + ERGTE 1 |
A W B A AR A O R A A DG A i
P BRAb 2 3 BRI AIF 5 B8 — i (1) A

MRS

1.1 FFEtX B AR

FANT FH BRI, ARL 127°28'~129°13" b
2 42°42'~44°31", 5T 11 957 km?, 64Kk 523.7 m.J&
KBEAE PR A B A X, AR 2.9 °C 4 F
PIRERHEEE 69% ;-3 40 cm FYHILIE 5.1 °C.,
1.2 HEHAY AR

B SR EFARRG, BRI 4
o, B E R B PN FEHLEL , 9 50~70 m, Hi T
Yepg 50~7°, MFR N ETTHERBUK, ZEFUK 2~5 em, 7K
HIfb228 S HCOs-Mg- Ca %, pH {H 6.0, FE& B9HE
YRR L A 18 Bl 29 B, g TR £ RIS HE
YIRE s D
1.3 #AFE

HURER ] A 2002 4F 6—9 H % 2003 4E 4.5 H

KA A2, 4280 1 mx] mx1 m,

B AR TR A BRI 4 )2 . R 1R

1

—— 0~10 cm A-60 cm

(0~10 ¢m) . A(10~30 c¢m))Z .B(30~60 cm)JZ .C (60~
90 cm) )2, 7 I SESG =, >R AT i AR L 580
B g A5 AT R B B 2T 4R R S
P B 34 RN AE B2 AT - 4 28 e ks 2ok 1 4 i)
HA S YO E BEAHehs i - 58 )2 A 3 ke
R Gy

PN i w4165 T R B S A 1 L o B A AR
T AR I L (kS O kT, AR FELUE

R,
R RO B

2 ZERE5H5Hh

2.1 GREEDFRMASES T IERSRETHIE

H & 1A AT LUE Y 3R 2 IR — s T HAh
J2 e ; A 22T AR LI S R B LC R AR
BEAR 3, AFZEY LIRS R C 2AE 5 A n
HH B e 0, LA 2 3 DR R 2 7E 6 A Oy B
WE(E . IZAFST S AR AR e O BG4 SR AR —
ESg8

WE 1B Ji7n , AN ) - 4900 T 0 3988 A il
TEMEAR ARSI AR — S, LR 25 300 v VR 184
Tkl o 498 R A LS E i TSR
(IEGS , B R TS PR, i T RS A+ E . +
PR 1 A [0 0 1 %) A8 b A A s ] b AR —
H,4 AR, RIE 5 A TR0 A0 T, 2
Je TR AN 398 2 10 1) 8 OB A — 3, X
KR R OO K T AR bR - S 1 B s S A B 5
FAR—3,

- 0~10 cm A~ 60 cm

A €0~10cm A 60 cm B -30em <90 cm C o 30em - 90em
3 - +30cm % 90 cm 9 r 1.6
H 8 i
25t ‘/,/0\‘\’\‘ 3 wr 5 1.4
3 - g i = H12f
i3 o ir 30
;‘:f Q B [SAE B S 1+
® T #os | =
%gl.s- §i4 = w08k
v o B BI o
@& T
K N ° L
<l 2 | T S04
z L 02F
0 0 0
I\ N P ® . ® N e P ®® N2 o ® &
SR B\ SV \LEA\ L o BN\ LS\ S I I PO P P
AT AT DN NN NN\ \ AT AT AT AR A0

Hf ]

]

Hif ]

B | BRERRFRM T IERE SO0 . FERBEENHTE

Figure 1 The dynamic change of the activities of urease ,cellulase and protease in Carex meyerian mire wetland
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Table 1 The correlation coefficient of urease, cellulase and protease and total nitrogen in different seasons in Carex meyeriana wetland

Y2 ¥ A} [A] Time
Cmmljﬁfiﬁ%ﬁdem 2003-04  2003-05  2002-06  2002-07  2002-08  2002-09 = A= b= =
IR urease 0.451 0.774 0.606 0.689 0.906 0.162 -0.215 -0.265 0.758 0.205
214K i cellulase 0.107 0.410 -0.252 -0.424 0.119 -0.555 -0.358 0.307 0.277 0.521
M protease 0.825 0.616 0.78 -0.012 -0.675 -0.55 0.051 0.668 -0.163 0.074
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Table 2 The correlation between soil enzyme activity and soil microorganism in Carex meyeriana mire wetland

2002-06 2002-07 2002-08 2002-09 2 AR B2 C2

G il -0.498 0.529 -0.473 -0.133 -0.581 -0.544 0.966* 0.678

protease NENG) -0.279 0.372 -0.69 0.0285 -0.67 -0.604 -0.596 -0.83
e -0.796 0.870 -0.372 0.596 0.733 0.924 0.114 —

JOR T i) 0.629 0.824 0.987:* 0.592 -0.791 -0.687 0.864 0.806

urease HE 0.847 0.914 0.9927 0.719 -0.829 -0.79 -0.521 0.062
e 0.678 0.727 0.997% 0.971% 0.718 0.609 0.172 -

PR B i) 0.921 0.606 0.499 0.276 -0.679 -0.574 -0.243 0.019

cellulase O 0.698 0.514 0.317 0.445 ~0.645 ~0.485 ~0.243 0.019
R 0.782 0.995% 0.9993 0.925 0.794 -0.478 0.672 -
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