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Soil Microorganism Characteristics and Soil Nutrients of Different Wetlands in

Sanjinag Plain, Northeast China

XIAO Ye'*, HUANG Zhi-gang’, WU Hai-tao', LU Xian-guo' "

(1. Key Laboratory of Wetland Ecology and Environment, Northeast Institute of Geography and Agroecology, Chinese Academy of
Sciences, Changchun 130102, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. Department of Life
Science and Technology, Nanyang Normal University , Nanyang 473061, China)

Abstract: Four typical wetland types (i. e. wetlands with the following dominant plant species: Calamagrostis angustifolia + Salix
brachypoda, Calamagrostis angustifolia, Carex lasiocarpa and Phragmites australis) of the Honghe reserve in Sanjiang Plain were
studied to investigate the distribution of soil microorganism quantity and enzyme activity and their relationships with soil nutrients. The
results showed that in 0-30 cm soil layer of these four wetlands; (D Contents of soil total organic carbon, total nitrogen and total
phosphorus decreased with the increase of soil depth, while available nitrogen, phosphorus and potassium did not exhibit regularly
changes. Moreover, there were significantly different for soil nutrient contents among different wetland types ( P <0.05). @ The
number of soil microorganism was bacteria > actinomycetes > fungi, furthermore, the number of three microbial colonies all decreased
with the increase of soil depth. Total soil microbial number of C. angustifolia wetland was the highest and that of C. lasiocarpa wetland
was the lowest. 3 Soil invertase and cellulase activities decreased with soil depth, while soil catalase activity showed no consistent
changes. Three kinds of enzyme activities in C. angustifolia + S. brachypoda and C. angustifolia wetlands were significantly higher than
those of C. lasiocarpa and P. australis wetlands (P <0.05). @ The correlation analysis showed that soil bacteria, fungi and cellulose
activity had a significant correlation with indicators of soil nutrients. But there was no correlation between actinomyces, invertase and
available potassium, as well as between catalase and available potassium, available phosphorus. Overall, soil microorganism and
enzyme activities are important indicators for reflecting the status of soil nutrients.

Key words : Sanjing Plain; wetlands; soil microorganism; soil enzyme activities; soil nutrients
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F1 AEEMERHBEFEFRMRRY
Table 1  Soil nutrients in different wetlands ( mean + SD)

R TEWRE oK SEERIIR T 2R N HALA A HRLER

/cm /% /g-kg ! /g-kg ! /g-kg ! /mg-kg ! /mg-kg ™! /mg-kg ™!
0~10 93.1x17.5a 63.6 +8.8a 6.6 +1.0a 1.37£0.29a 554.4+67.0a  30.9 +6.4a 225.2 +35.2a
CS 10 ~20 35.9+5.8b  25.4x4.1b 2.7+0.2b 0.84 +£0.14b  267.1+63.0b 11.8 £3.1b 122.2 +29.7b
20 ~30 31.1+6.4b 13.4+4.7¢ 1.3 +0. 3¢ 0.64 +£0.12b  117.6 £30.2¢ 7.1+1.2b 86.4 +11.3b
0~10 96.2 +15.7a 62.5+4.7a 6.2 +1.0a 1.04 £0.09a 529.2 +51.9a 18.4 +3.5a 193.0 +49.4a
CA 10 ~20 41.1+10.2b 17.6 +4.6b 1.9 +0.2b 0.60 £0.07b 189.8 +60.0b 11.1+1.7a 73.7 +12.2b
20 ~30 36.3+8.3b 12.8 +1.0c 1.2+0.2b 0.54 +£0.04b 188.2+50.8b 14.5+4.0a 70.5 +10. 1b
0~10 135.2 £23.7a 24.8 +3.2a 1.9 +£0.9a 0.79 £0.05a 228.5+41.0a 14.0+3.0a 196.1 +48. 7a
CL 10 ~20 117.1 £11.8b 15.0 £2.5b 1.7 £0.3a 0.74 £0.06a 112.6+24.4b 14.7 £3.8a 216.5 £39.0a
20 ~30 85.3 £10.9¢ 11.2+1.1b 1.1+0.2a 0.46 £0.01b  147.8 £43.3ab 11.5+2.7a 219.2 +37.7a
0~10 118.2 +19. 8a 17.1 £3.3a 2.6 +£0.4a 0.49 £0.06a 188.2+27.0a 13.2+2.4a 130.9 +18. 6a
PA 10 ~20 97.3+13.4b 11.9 £1.6b 1.6 £0.2b 0.39 £0.03a 79.0+9.3b  16.7 4. 1a 117.1 £27.5a
20 ~30 75.4 +£10. 1b 10.3 +1.2b 0.9 0. lc 0.38 0. 06a 84.0+£13.0b 17.4 £3.2a 124.0 £20. 5a

1) FIFAN RN 0 3R 7] — i 2R R AR ] )2 2 [0 28 5 3% (P < 0. 05)

2.2 N[ ETY + EUE BOR AR

AN TR | R R B B AR A R 2 AR
-k R A A B G, YRS R R B A R
T L A AR AR A B (8] 1) . R IR 2k 0+ e 20
WHRTES LR M ESE K £0 ~10 cm
A SR I T R 2 T v ) 2 R
TN+ EAINE L, BE AR (P <0.05)
£ 10 ~20 F120 ~30 em H 27, P3RS 20 B
BEHEES THEEMAER (P <0.05) (K1
(a)]. MEFEBETEO0 ~10 cm +)Z LI/ + 38
W Hb AN it 0 M 2 R TR R SR
(P<0.05),7E 10 ~20 em + )2 KB HTC | FPE2E
SAE20 ~30 em F R B A FEIR M A E 1
(b) ]. HRKREME RS L2 RN E + 78
I R /N B0 Ml R TR R R SR
H(P<0.05) [El1(c)].

SRS 4 Rt 28 RO TR A+ J2 8] 3 A
YEBEHHAERENEZER (P <0.05). 7£0 ~30
cm i%,i%fﬁﬁi%ﬁéﬁ%( LJJFiiJr) (VPN
2590 b (149.62 x 10° CFU-g™') > 2 2530 #b
(144.80 x 10° CFU-g ") > /NP3 + 76 W72 3

(126.96 x 10* CFU-g ") > BHF b (80. 05 x 10
CFU-g™'). #7032 70 + 3 i A= Wy IX 2R 4 38 A
TR b E, S CAE W 63% LI L (82.04% ~
98.70% )5 Uk M LR T, o AR R B
1.19% ~17.36% ; F.REE T 07 Ll e/ (0. 16%
~0.60% ) , ULEHTE R 3 IREE v 40 B 7E 3B
PR FE MU R,
2.3 N[N 2 AR - S 22 R

HH I 2 (a) BIT7R 4 ol i 28 700 - S8 70 b i it
$92.03 ~23.65 mg-g ", B 2T EE B8 i s
D BRTEE R A 4 2 R PR T 2R
Hb RIS H )R R E B EM 2 S, W — 1
JEAN ) 28 700 1) 45+ )22 A MR RS 1 DL/ 2
+ TR A 5, B BT b R I T P e AR
H5H BN B &2 (P <0.01). 7E0
~30 em )2, A REORE R R 0 L R R
S/NEE + RN > /N EERE M > SR > R
ERIEHL(P <0.05).

A 2 () AT 21,4 Foh i b 28 R0 47 4k 25 il 6 1k 1)
AFALIEFE 4 0. 09 ~0. 88 mg-g ™", YIFiti 4 2 R Ay 1
L. 8RR 0 ~ 10 em + )2 HIELF 4R
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