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FATHEREFRRITIRTEGERAENLZE (2~ 13 cn) DOC MBS0 ES, HFEITT LHERR,

NH, " PSR HREW pH 5 DOC £ ERM AR K E—R, M EBE GO M/ ZRFLE
(X)L DOC MBHGEREZ AT — M TR, WA SR PR, B DOC KBRS E T H—
WARERER T BT IR (R?>0.96, P<0.05). BB (35 ), WFEaEH+ 8 DOC i ERE
B AAA 210.9(X1)H1 506.58 pgC-g~ (M), CO, W RBBEMI K 679.64(XI ) 455.54 pgCog (X)),
X1 H 8 DOC BERCT B8 510 CO, B BORT 18 800 8 A B IR 2 IR 56 . DOC B HUE 2 5 NH, ™ #2E1
HELDEEHRK(ry=0.886, P<0.05;ry =0.972, P<0.01), TT 5 ¥FEWE pH TAEREKE. TR 1T4
i, ARk DOC AN EEZ LA LH 4 (P<0.05).
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Dynamics of dissolved organic carbon (DOC) leaching in meadow marsh soil and related affecting factors.
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In this paper, an incubation test with soil columns was carried out for 35 days to study the dynamics of DOC

leaching from the organic layers (2~ 13 cm) of two meadow marsh soils, and the correlation of DOC release with

soil respiration, NH; ¥ formation, and leachate pH. The results showed that in the first week, DOC release pre-

sented a fast decrease, and then held on a steady level, which could be well described by one order exponential e-
quation (R2>>0.96, P <0.05). During 35 days incubation, the cumulative release of DOC from two test soils
was 210.9 pg Crg ! and 506.58 pg C+g™ ', and the cumulative emission of CO, was 679.64 pg C+g !and
455.54 pg C-g "', respectively, It was suggested that in the course of incubation, the lower DOC release might be

related to the microbial carbon limitation because of the greater CO; production rate. A significantly positive corre-
lation was found between DXOC release and NH, * formation (i =0.886, P<0.05; ry=0.972, P<0.01), while no
significant correlation was observed between DXOC release and leachate pH. Multiple regression analysis showed that the

nitrogen mineralization potential of meadow marsh soil was the main factor affecting DOC production.

Key words DOC leaching, Meadow marsh soil, Impact factors. .
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A EAEERHERS O BAT XTFIER
# DOC HFF 5 £ S T # DOC B4l X T4
BRAE AV, f mig R LA B X T O 45 4 SRR £ 220
Hb, R FIRL 0 &K R+ DOC MR
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W5 AL F S0 IR A s LR R R B o AT X, K
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FHRE-18~-21 C,7 AR 21~22 T, #85 R
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SR R A — T (47°35°17.8"N, 133°37°48.4
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ke, TR 20 hn? . 38 3T A0 B 0 4R M2 LK IR B AR K AR
I, 5 a0 & E AL B L 2B L 8 R (Carex pseudocu-
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SAH, LR KR 5 A B FOK AN ERIR LT A
(DR K G /At BB A (X)) . HEK R 5 B A8 B R
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2.2 HRF®
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~13 e) ML RER, EABNEEN BB RET.
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mm 5, A BUR &R, — 84 KT 4038, A F &4
MEE, B4 CRE—RAGH. RELERRHE, H
HRNEMEMA L EER(2~13 eon) &K I B AT K G
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Table 1 Physical and chemical properties of tested soils

2.1

e AL =) B KKt LA E

Soil Organic carbon Total nitrogen Water-holding Bulk density
(%) (%) capacity( %) (gem ™)

X 3.13 0.284 48.3 0.54

pull 7.39 0.756 129.8 0.26

AUE R AR KRR ER MR 46.5 mm
300 mm B PVCEHIW. RETHHA, BL—AEHN 3 mm
MAITRE S PVC & RFREE, M TSk g R
Tioe 4 BETLE LW, L% 45 c AR (2 om [B).
THRATEDAZHMEMEESEAMEEE TMT %5
Fl%Et 92.37 F1 43,57 g(MtF£31), BB 110 mm. L3 &
AR E AR 398 em?®. A T W R R A2 AR M R R LA

R R, LHERE DH 2 RE LN, A% E T
FAMHE SR 200 BRURALTE, AR 25 b4 6 T BT i 09 VT 1 ¥
HHAE .

R0 7 K T S B K . KR I TR T 86 AT, A 200

© ml FAEAKHUMSGE LA, ¥ 2 2P AT DOC. KIF LA

FE 20+ 1 CHRETHITHFBEK (3 mm L) EF. 4 511E
FEFEHY 3.,7.14.21.28 F1 35 d #Hide LA 3 0ie LMK T . IR
BF, S8 150 ml ZB/K B LA 2 b, RELL 1.5 ml-min™!
EAMREWERER. WEAWKRER-—-FSHFIE
pH # NH, * 9% E, — 3 412 0.45 pm LIRS, WE
DOC HJE . 4 51 A SKALAR-SAN™ * S22 40 A {70 i) 1
TOC-Vep B B HLEE 2 7L 52 % NH, ¥ #1 DOC ¥ JE 79
xE .

4 CO, BRI E 75 B K ki R IR AT T R R
BT R, HARE LW O, RS TEAESE 24 h.
CO, SAMRER BT HAZE LMRIFHET, B
REAK 25 ml, MES P CO, By HEE . M E VR E E K
ERHEZE 3 2O . TERN CO, BERAH TAITH.

V X (¢ —cg) X 12

T, T 0.082x (273 + T) X ¢

A, VAMEERERLE EBEAHER(cn®), c A
FEMER CO, (X 1075v), ¢y AEOMEH CO, EKE
(X107%), T AEFBRE(C), : AEAEFRETE(L).
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3.1 DOCHBZHE

Eifa i+ 3 DOC Mg S & 4 A B
(1), BRIBEME—F, XK DOC =&
BT RETHEARE, HEES RGN
17.54 f1 35.67 pg C- g~ '-d 'FEE 8.54 fi1 18.92
pg C-g~led™t . —JHE, DOC By k& 7= R 4 5l
£ 3.28~5.68 F18.76~13.89 pg Crg~t-d" 12 H],
HF TR 50—, Christ SO EMM KL L+
FE R 5 T & B, 8 — B DOC ¥E 19 & K
B, ZJ& DOC ¥ B d i b 2 — fH X R K7, H
NS AR AL R =150+ A-¢/7+ B+
(1-¢ = )#fTH# . X4, R H DOC MR R (ug
g ), AEFRIE, A AUEEERERKY
DOC, B WA — R E R HIE X B MY DOC, = H—
WHEW AR

XY AT 3 DOC A AL A BE A R P8 30T R 1
a3 RB L R AEAT RSB R HT, — IR R
J7 TR Ak i 15 4T M B SR BT AR 3 DOC M A BB B (P
<0,05): Ry =4.39+34.06¢ /> (+2=0.96)F
Ryg=11.03+53.75¢""/>%(,2=0.98).

¥AMREE (35 d), XIRIXE DOC iy B4,
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4510 210.9 1 506.58 pg Cog ', MR F X (E
2). 15k, XIf DOC F=AERFH X 1.1~3.2 % (¢
=2.08,P=0.03).DOC iR 5+ EFI® 7
1A ¢, ALK PR i T3 E DOC FIMkiE 4 ik
B EEP RGP F AR AN 2~
B3 em BHAENKERSHIN 3.13% M 7.39%, F
Pk ERMNERTRRFH DOC A EEERY
RHEZ—.

#2 HBIEF pOCF CO, NRRFLER
Table 2 Cumulative amounts of leached DOC and CO; from the soil
columns during the leaching process

biif=] B2 36} Incubation time (d)

ltem 3 7 14 21 28 35
DOC W 52.63 86.78 109.76 147.69 187.45 210.90
(ng-g"') W 107.01 182.67 279.92 359.94 445.26 506.58
0o, X 35.08 114,69 242.41 362.00 515.41 '679.64

(egCrg™h) M 57.66  85.10 156.18 221.65 330.06 455.54

3.2 DOC#ESE CO, BMMI LR

B VR bb 1 SR R C R0 R R [E] B 1 R A
REIM BB 1) S5 RB I E— R, XI# 1 g
Bl SR, iFIRE AR B 11.69 FHE 19.9
pg Crg~t-d™!, T W — B S P, X A 0 VR 0 52 A
SR g, RT3 19.22 pg Crg ' d™'[E
F 6.86 ug Crg~'-d™ B RS, BA 0 AR IR
PRI 28 BT, BEFREH(3S
d), FEgE ZR Ak 23.46 F117.93 ug Cog™tod L.
B R, XTI R R CO, BER T A A
679.64 F1 455.54 pg C-g LR 2), XTI S-1y 00 ki 32
X 42% (1 =2.07,P=0.03).

T B AW IE RN DOC £ EE R
£, Godde H VIR 7 H W, WUE 4 16 100 R e 5
fE3i# DOC W & BLE 2R (B4 & B DOC A AUE
FEHCO, B Z B RADNSHAMR, DR EFK &
CO, B E M XIH DOC = bl 78 B H A XL AE, T
BEABL CO, Bl E M X DOC 4 B 35
X X AT e S IR 30 o R R R A o TR
TE5 BB (microbial carbon limitation) & 26020 X[ #H %t
= CO, B ATREE HEE S M B o e, |
I, 244 DOC &£ AL i 7] F1) F BIE F 5 3% 2 FR ], X
TREZXIBEA MK DOC A ERWFEE. R 3 4
DOC P= A3 2R 5 + W I CO, B 2 (811 55 1 48
FKXKFE(r=-0.801, P =0.056) Ll F i T X —
SRS, R H TR RS BT DOC AL
BN THS CO, B LML (H 1), The
R RIS — 8 DOC TR A LB K H 4 7]
e YERR BE A, 7 TCANE B 4 SRR RN B
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Fig.1 Temporal dynamics in rates of DOC production, CO; evolution,
NH, " formation and pH of leachates during the leaching process.
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5+ DOC i 7 #4E7 5 . Andersson ZPIBF 5T &
B, NH, " 09 A 55 4L BT 1 M e i 48 e DT AR G,
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Table 3 Correlation coefficients between DOC release and CO, produc-
tion, NH,* formation and pH of leachates

INH Item r P
CO, X -0.801 0.056
b 0.326 0.528
NH,* X 0.972" " 0.001
il 0.886" 0.019
pH X 0.256 0.624
bl 0.168 0.750

*» P<0.05; » » P<0.01.

3.4 DOCMES pH LR

PR SRR pH 92 T S B TS T M
AR (B 1) XITRR IR IE Y pH 4 5.76, % 3%
RS, s W pH LT T 0.23, TS £k
S, pH XFEZE S47. X WHEMKBEY pH N
5.58,FMA 3 M EESEARK FE4HAR
5.67, kA 1 BIXEZES.41.

pH W DOC KE N EWEERE, — A
B E A pH {E % 88 3 0 DOC A ik &
214200 Kalbita %121 %, pH E B L4k % 1
AW R T T LR B B A A
pH M = F 3 DOC A sy 34 0, T a2 d F pH
B 5 5 T8 L B T 4 o4 TR T 485 e T 1 L R
W, AT 5 7 A P R m s B —or
M, pH R R A EEMESINF, S5 pH A
Pl 38 3h, T R + 3% DOC M1 3h 75 . 45
B MER pH 5 DOC fy 4 BGE B 2 [6] 3 oM %
PE(FR 3), TR i T4 i R A pH LK
INERZF<3%), KRB U DOC B4 /7= 4 B
ER .
3.5 CO, BER NH, "l pH X DOC A= A8 Tk

DOC 4= il % £ FE & §9 3L [ 5, CO, £ AL
BT e A 0 P A R R 4 B R P PR R IR K
NSV T NH, ©# R AT R e A LR L
WA O SRR A ok Y £ 2 R AR A 2 oL R
AT AR ERHE P TR, =% 5%
M5 H X DOC A M5 G B A RAE AR E
KR, Z o E 0 R B, AR+ DOC 1
RS NH, ™ P A R A DG ) B E YR KT/
T 0.05(3& 4), VLA 5 7 NH, © 7= 4% DOC

AR B, T CO, BAI pH My Bem M4/ %
HRERYLFEH R &M T, E@EH DOC 84
MEBESZ L IRAT R d 2y,

#F4 DOCEMBES CO, B .NH," £ 5HEHK pH BINS T
EVEE. 2

Table 4 Multiple regression analysis between DOC production and CO,
release, NH;* formation and pH of leachates

XI(R =0.986) Y(R=0.976)
B t Sig. B t Sig. ¢
WM -23.35 -0.560 0.632  —-0.69 -0.099 0.930
Constant
CO, ~1.65 —2.770 0.808 -13.07 —1.179 0.360
NH,* 20.04  4.859 0.040 37.21  5.411 0.033
pH 5.16 0.702 0.556 4.04  0.361_0.753

R 8 H3% £% Multiple correlation coefficients B: IE#REALE 1T £ ¥

Unstandardized coefficients.
4 & it

4.1 EHEEHFEEHNEE DOCHKESNSETE
—WRIRBE RO R X B 5 1 P A 4 HE DOC
(7 I R A A AR PR T B, XD\ X 43 0 e R R R
17.54 f1 35.67 pg C-g '+ d ' E 8,54 F1 18.92
pg Crglod™ ' 1 BJE DOC B FRRRE, K
EHA>HIFETE 3.35~5.68 F1 8,76 ~12.19 pg C-
g lrd 22, #ARKER HAE (35 d)DOC f 2 Rl
ERE 51X 210.9 1 506.58 pg Cg~*.

4.2 BAKREIE, XM ER Co, BREs
FH 679.64 F1 455.54 pg Cr g1, & CO, BRI I
it DOC TR, TTHE 535 CO, B Bt AL i 1 4 0 B¢
WA XR.DOC MR MRS NH, " £ GE R
ERFIEMHE(rg=0.886, P<0.05;rg =0.972,
P<0.01), T 5HiEW pH A, ZTENASHT
F, B AR DOC # 4 A E 232 R AT (L
£ (P<0.05).
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