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Abstract ; Soil active organic carbon (AOC) fractions are good indicators of soil carbon stock change because of their rapid

response to soil disturbances in natural ecosystems. Agricultural activities in the last 50 years have greatly influenced the soil
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organic carbon ( SOC) of natural wetlands on Sanjiang Plain, China. The main objective of this study was to assess
differences in the distribution of soil AOC fractions, including dissolved organic carbon (DOC) , microbial biomass carbon
(MBC) , and easily oxidized organic carbon (EOC) , and the main influencing factors in four different types of wetlands in
the Honghe National Natural Reserve of Sanjiang Plain. The contents and allocation ratios of soil DOC, MBC, and EOC
were investigated at three soil depths (0—10, 10—20, and 20—30 cm) in four types of wetlands: (1) a mixed
Calamagrostis angustifolia and Salix brachypoda wetland (CSW), (2) a C. angustifolia wetland (CAW), (3) a Carex
lasiocarpa wetland (CLW) , and (4) a Phragmites australis wetland (PAW ). The relationships among the three soil AOC
fractions and soil nutrient contents ( SOC, total nitrogen [ TN ], total phosphorus [ TP]) and enzyme activity ( sucrase,
cellulase, and catalase) were also analyzed. The results showed that DOC, MBC, and EOC content gradually decreased
with increasing soil depth in the 0—30 cm soil layer of all four wetlands. However, significant differences ( P < 0.05) were
noted for the soil AOC fractions among the four wetlands. The DOC, MBC, and EOC content was significantly higher in non
—flooding CSW and CAW compared to long—term flooding CLW and PAW. In the four wetlands, the ratios of soil DOC,
MBC, and EOC to SOC content at the three soil depths ranged from 0.27% to 0.63%, 1.27% to 5.94% , and 19.63% to
41.25%, respectively. In addition, the trend in the changes of soil DOC to SOC ratios initially increased, followed by a
decrease along the soil profiles, with peak values being documented for the 10 - 20 cm soil layer. No specific trend was
noted for MBC to SOC ratios, but EOC to SOC ratios decreased with soil depth. The highest DOC to SOC ratio was obtained
for CAW, whereas the highest MBC and EOC to SOC ratios were obtained for CSW. In contrast, lower DOC, MBC, and
EOC to SOC ratios were observed in the long-term flooding CLW and PAW. Furthermore, positive correlations were
observed among DOC, MBC, and EOC in all four wetlands. Our results showed that DOC, MBC, and EOC content was
strongly correlated with SOC, TN, and TP content as well as with the enzyme activity indicators in the four wetland soils,
but no significant correlation was noted for the C/N ratio. A higher correlation coefficient was observed between these three
AOC fractions with SOC and TN content. Furthermore, highly significant relationships were observed between DOC content
and cellulase activity, as well as between MBC content and catalase activity. In conclusion, the soil AOC fractions were

mainly influenced by soil nutrient content (SOC, TN, and TP) and enzyme activity, which are associated with the C cycle.
Key Words: Soil organic carbon; enzyme activity; wetland; Sanjiang Plain
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Fig. 1 Sketch map of study area in Honghe wetland Reserve
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Fig. 2 Vertical distribution of soil DOC(A), MBC(B) and EOC(C) contents in different wetlands, the different capital letters meant
significant difference among the same soil layers of different wetlands at 5% level; the different lowercase letters indicate significant
differentce among different soil layers in the same wetland at 5% level. CSW: Calamagrostis angustifolia+Salix brachypoda wetland ; CAW :
Calamagrostis angustifolia wetland; CLW : Carex lasiocarpa wetland; PAW ; Phragmites australis wetland

2.4 HHEEMEA LR G A LR L)

I 3A 01,4 R bSR3 DOC F i i SOC 1Y L3 Bl ok 0.27%—0.64% , BERFE 3 in e 80 Se
JE AR LD 10—20 em 2T G BC L B K, [l )2 DL/ B5 0 1= 58 DOC & 45 (1) 43 i L 1) A
LB EE T H R (P<0.05) , 7£ 0—30 cm + )2 ,4 FRH 3 DOC & 19 F- 40 B He 1k /N 25 15 3
(0.53% ) >/INHZE+TAMITEHL (0.41% ) > 2518 (0.37% ) > E {1 (0.30% ) (P<0.05) .

4 B b+ HE MBC & &5 SOC A HLBIVE Bl 1.27%—5.94% , Bifi + )2 T BE A 34, FE 43 e L 491 1 =
LT B AR R — B AR (B 3B) o FEA— )2, /N 3+ T I 55 /) i 7500 - 3% MBC &
WA AT R EW 2R —EYEES TES SRS 58, 78 0—30 ecm 12,4 FhiRH 13 MBC
B AL B A /N B+ TR AR 3 (4.42% ) >/ TR b (3.22%) > E H (1.71%) > BB (1.
66%) (P<0.05),

4 AT 13 EOC &8 i SOC [ HLBITE RN 19.63%—41.25% , B B8 in S s i) AR Ak i 3, 0—10
em, BEFIRHL1HE EOC Fr 7 LUl B AR, g Wb i) 22 5 A8 B 265 10—20 em /)N 55+ TE AR i R =5 10 b - 458
EOC & g0 He b 25 AN B3 (HL 35 i T/ N SR M B 35 B b ( P<0.05) 520—30 om, £ Hu AN [A] £ J2 1]
EOC 43fe L BIJE i E 22 5% . 7F 0—30 em )2 ,4 A+ EOC & B9 F 34300 HL A9 - /N 22+ 73 I 3
(33.35% ) >/NHEEIRHL( 30.65% ) > 210 Hb (28.75% ) > & HLEHL(22.86% ) (P<0.05) (K 3C) .

2.5 R[RNRHZERY 1355 WIS S TG A HLEK Z TR OC &R
M 1 AT L R/ N VR +3E DOC MBC 1 EOC & &5 SOC TN | TP | T b il i 2T 2 2% ily 5

http ; //www.ecologica.cn



5%

Proportion of DOC/%

A HLAR S B A5

Proportion of EOC/%

B A RIS L EL ]

0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

60
50
40
30
20

ABa
ABa

Ba

Aa

Aa

ABap ,
Aa

o
Z
(>

o

&
jos]
o

=

ABaAa

Ab

CSW

NI BRI H

JINI- B i
CAW

BEHEERM
CLW

T AR 4 B B 45

Proportion of MBC/%

o o oo o oo

Aa

A
ABa| |7

/N BRI
CSW

Lip=sins ]
CAW

0—10cm
810—20cm
020—30cm

B3 ATREIRMHZEE TSGR RNK(A) BENER(B) MBELFINHK(C) §EFE T IEINE EA9 5 B bk 5
Fig. 3 Vertical distribution of proportion of soil DOC, MBC and EOC in different wetlands

2 B AR G s 7E /N B R DOC MBC Fll EOC & /RS C/N FEAH MR B Ah 5 Al A 15
B i E AR G E B & FR P, DOC MBC Al EOC &85 ¢/N.DOC 5 TP filid A L & MBC 5 TP 2
[AE DG 3 5 6 P 25 MR 3 IS A DL 4 53 5 - 857 4 R S PEHR Bn (i) B S 8 A DG 275 0 Wr
R, 4 FEHIZE AR 158 DOC \MBC Fl EOC 7 i PR R 22 ] 2 AT 4 Sk 2 AR DG E (P<0.01) |, R W& M A HLAR 25 21

o3 Z A E

ISVA
o

MBC 1 EOC & S AEM W OCHESC R R0 M A e i AL i) B2 M I 3%

R1 TEEUENRS TEFS BEENEXSN

Table 1 Correlation analysis between soil active organic carbon and soil nutrient, enzyme activities

Wi IR o AL AR AW R 1k | 2T 2 SR M R A e R A S 1R 5 14 DOC

e L A T R P S T B
Wetland types Indexes ik ik Al SOC N TP C/N Invertase  Cellulase A

; DOC MBC EOC Catalase
NI+ DOC - 0.877**  0.824  0.875™  0.825**  0.834* 0.193 0930 0.800 ™ 0.238
TR WA MBC 0.877 * - 0.794™  0.827* 0816  0.741" 0.023 0.879*  0.749* 0.027
CSW EOC 0.824™  0.794* - 0982  0.990*  0.946*  -0.090  0.776*  0.953** -0.096
NI EE DOC - 0.940*  0.926° 0977  0963* 0961  -0211  0.872**  0.970* 0.965 **
T MBC 0.940 ** - 0.892**  0.911*  0.894™  0.893** -0.164  0.886  0.937** 0.917 *
CAW EOC 0.926™  0.892 " - 0.960 “  0.987*  0.977*  -0.294  0752*  0.852** 0.933 **
THR DOC - 0.944*  0.884*  0.881™  0.940™ 0.501 -0.095  0.842**  0.801 ** 0.649
fiTS: MBC 0.944 ** - 0.806*  0.822**  0.830™ 0.555 0.001 0.800*  0.705* 0.686 "
CLW EOC 0.884*  0.806 ™ - 0975 0.749* 0.675 0.309 0.989 *  0.986 ™ 0.872*
PR DOC - 0.897* 0983  0.936™ 0997 0877  -0796*  0.775"  0.959* 0.875
PAW MBC 0.879 ** - 0.829  0.760*  0.874™  0.786*  -0.704*  0.760*  0.869 ** 0.682
EOC 0.983°  0.829 ™ - 0.931°  0.987*  0.855*  -0801™  0.755* 0920  0.883*
g N DOC - 0.918™ 0938  0.911*  0.904™  0.683" -0.019  0.804™  0.948* 0.825
Comprehensive MBC - - 0.907* 0918  0.904™  0.759*  -0.014  0.856™  0.839* 0.940 **
analysis EOC - - - 0.966  0.980™  0.793** 0.001 0.845*  0.838 ™ 0.862

© ORI P<0.01, ¢ " FOR BEMK P<0.05, -

CSW . Calamagrostis angustifolia + Salix brachypoda wetland; CAW: Calamagrostis angustifolia wetland;

australis wetland
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