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Table 1  Properties of the soil before incubation
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Stagnic Anthrosols

L2 FHRE

B E TR A (DW) FHE R (CW) 74> 7K
IR GCALHE A FIFREL 500 g i 2 mm §if A9 KT+
PR AR B (B D) il A3 3 M HE A,
1528 = 1CH N TAAE PRI F . TR s & 4b
PR 3 AN ST WAE PR, A A 1 0 R 0 A 45 2 4E
5 g AR N T ek R 5 R B K O AR A e
AR v b AR R B K R N H ] K g (Wa-
ter-holding Capacity, WHC) 9 100% [& %= 30% , i H
o R SR PR S bk o A g 5 K R AE B b A R
HGAF] 1009 WHC, 5 8 4b 313 1 5 1 4h 587K 47
PRAF L3 5K ARy 100% WHC,

KR IR M 2012 4F 3 A 12 HHA 4R ,6 H 20 H
S50, 3L 100 d, 7EH; F7 0k B b R R A R R
o[RS E TN A R e R PR T 24 h AR
J53.8.24 .48 h iy A HE A ALBR LA ) AR
W,

—([ 0 <— MEEN
Exhaust port

-~ EYE

Transparent cover

B B R sim e

Fig. 1  Apparatus used in the incubation experiment
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Fig. 2 Soil respiration rate (a) and cumulative CO, release (b) in soils under

drying-rewetting alternation (DW) and under constant wetting( CW)

2.2 FTEXEBEMNHBEER"MEMBEZNZN
) A 50 0 s R il R L5 R 8
KF % KFE (R =0.86~0.98,p<0.01), &3 &
FRAE 2 (1) 005 1 0P i o R A T H 45 21 i 12 e 5+
S P Bk P ) ey o figk 23R R P i A T 3 I fid R
B DA BOAR 2 (3) 1H A5 2 A 18 18 ) 1 1 i
"o Pl ~ P4 435I R T8 38 AT 550, H
WP R & DRI R T R R, P2 ~ P4 SRR
5 Kt #2 . & 3a  P1OBY B, H 1E W 4 R TR
2 20 A HE IR W 3 43 i 0L A T A E I
RS0 R R TR, 5 RS AR,

Sa 6 3b %, TUBACHE AR 5 I P P ) 0
IR PERR P P 5 175 T I 0 L3
e O 24 A/ 25 60 3 4 4 1
T S 21 2 2 R R 10 N o
B 4 25 2 B8 R 80 9
B 2 078 A R U AT B, S U WG, 25
o A R IR R R
SR AT SREERT , 200 189, Tmg kg™,

A1) (B8 - 0 W P ) W e 3 7 7
S 20 T U 5 4 O A T R B R
O - 4 i 0 A B, A I 3o, M

http : //pedologica. issas. ac. cn



24 +

B - TN SRR X R 17 AN DLBR AT AL 1) 52 R

345

HaT DL T A R 2H A S 1 B T 2 A
MR AR TR 1 (p <0.001) ., &) T =

a
}‘Dlzoo—:'CW
2@ 1 o0 |- LIDW
% g Il
# % 800
&3
R& 6001
=]
E2
585 400
- O
L
= 200 ﬂ ’I‘
Zé 1 1 DI =l

P1 P2 P3 P4
332 Bt Incubation period

35_|Z|CW

25 -
20 -

Degradation rate of the resistant
carbon pool(mg kg™ d™")

30 - C—1DW

ASTARIE IR G, 5980 1 ok S T 39 I fit o R A 4
i HAREZE (p>0.05),

b
5 T mmew
W o 2 250 [_1pw
®E P T
&£ = 200 T
g2 8
g S &
S E e 150
~~ %[)_g
# 5 5
s S 100 -
HEs
EmEE 5o
2
S A 1 - .
P1 P2 P3 P4
3320 Bt Incubation period
-l -l T

P1

P2 P3 P4

3% M Bt Incubation period
1E: P1v P2y P3. P44} 313 R 0 /AMRIE f5 K 34 Note: P1, P2, P3 and P4 represents 4 drying periods after rewetting

3 TBACH (DW) FIE IR (CW ) o S35 M Bk 2R 0 4R 22 728 () 05 M ¢ T 000 i o Ak 380 26 (b ) RIS e il T2 - 34 ¢ e 3 8 ()
Fig. 3 Labile carbon initial pool size (a) ,its initial degradation rate (b) and resistant carbon pool mean degradation rate

(c¢) in soils under drying-rewetting alternation( DW) and under constant wetting( CW')

2.3 FESEMNTEIBEEINRSBNEM

B da rh, TR B 20 1 T R B B DOC &
ARG TR 2, M 22 R K5 38 0 5 DOC & & 1 8 %
106 o fELJ2: X3 3 )5 /N it )+ DOC & 4 Y S 1)
W % B, 5L N R A L3 DOC 7R S N SE T s
FEREAR (E 4b) o {35 29 8 h DOC il 7t = & fi
B {E 35 24 ~ 48 h DOC i JiE B Ak, Lb e 8]
4a HPRERARFRIRIE IS (DW) HI R R AE 3R T 5 (D) By
Bt DOC 8, % B0 T 10 20 B W8 1 5, 110Kk 28 075 48
18+ 51+ DOC A /MR THE . %t =k
TG, 13 DOC & & Bl T AT, H %
DOC 5 it B T 17 1 4

SR 38 DOC e 35 7 S5 0 Pt T
g S BELAR] , — 7 T AT RE R T 98 1 T HE 1Y
ERRALE Y, 55— 7 T AT REA UR T K M AL S 5L
(19 S8 A SR AR S R B R AR AR S

WL+ 51, DOC e /) i J5E 1) [l T nl g ok I T
PR 3 138 T BOW S8 T I Y A0 B Y R
2.4 TEXENTERMEYMHBESHOZN

Kl 5a Wox, 20t 100 d B35 E 64+ 56
Az W A= W == Bk ( Microbial biomass carbon, MBC) & &
WA BT SRR R, TR A IR T 5
WrBe MBC iR B2 R Ik, HLBE & T % 06 25 203
MBC & & ok kb 55 Wi 35 52 7+ 1 4% MBC
i, SUORIE X MBC UL BE A A g e T
24.2% \10.7% 1 25.9% . Wi % T {0 A6 ¥R 19 14 i,
R 6 MBC B OV R AN I B in o =0T A0
W MBC 2 HAHRLA AR 4k, & 5b A, oA P AR
£ R, TR e R AR, B2 = A A
R T (TR W - A7/ R AW T T T 0 N R
A Wyt B DR FH 23 Bl o T 1 28 R 1Y AT B W
(e /B S BTN VAR BT =7/ B £ 8

http : //pedologica. issas. ac. cn



346 + H % R 51 %
a b
140 mcw 130 - _._g;
120 |- T C1pw-A Rewetting e
T . [—1bpw-B
~ 100 =
= < -
mo 80 T
5 E 31 E
B 6OF B
€ %R
” 40
20
70 11 1 1 1
0 Cl1 2 C3 -24 03 8 24 48
;35 M Bt Incubation period 3 W} H] Incubation time (h)
3 Cl. C2v C3HFEAR=ATIRIEER, FE Note: Cl, C2 and C3 represents 3 successive rounds of drying-rewetting
alternation. The same below
K4 fEHW(CW) TR RIEE (DW-A) IR 5 (DW-B) (a) K iE 5 E/NT P (b) 80 i v A HLEk 2 1 22 4k
Fig. 4 Soil DOC contents under constant wetting (CW ) , before rewetting (DW-A) |
after rewetting( DW-B) (a) and within hours after rewetting (b)
a b
120 _
m gvv\\// . 12 v
100 - s 10k I DW-A
. I T —bws ! [1DwW-B
ﬁ = 80 =L o8| i ¥
on -
T il
oE 60 L2 06
iz e
40 | S 04
> =
20 02
0 0.0
C1 C2 C3 Cl Cc2 C3
53 Hr X Incubation period 135 Bt Incubation period
5 fEW(CW) 18 A2 B i /iy (DW-A) FR i 5 (DW-B) + e 9 A Wy i ik & & (a) S AZE AR (b) 25 4k

Fig. 5 Soil MBC contents(a) and qCO, (b) under constant wetting (CW) ,

before rewetting (DW-A) and after rewetting (DW-B)

6 Sy 0046 20000 BT S 40 0 L i
VB L AR AR, 2 2 SR N A A A A B B
ATIFFE R, A9 AR W R R LA 4N R B A 2 A
ANF IR AN . — SR, 4008 R
S 70% ~90% o B — R T IRAG ¥ 0+ 2 1 40
A AR BB 70. 6% 1R E 5 6] T &R
84.7% ., W% TSR M IEAT, 86 Wk T 2 £ 1
WS NG R =Nl A A =5 T S SR e
AW BB I 2 76. 0% o SR IEE 24 h J5 , 405
B PR, L) T2 93, 4% YV X AN B R
B e AR R, B =R T RFEAEE R T
20 T BT S D AR o A B L R
76. 6% o[RS, P H0CR T oA 32 2] T 50 B A,
XA B 5 PR O . S = IR R A

B U I A L) BT 94 7% o B —IK
5] v R S R R LB 0. 42, 2 T =R
TRRACHE G X — LBy 0.06, =W TR 5 i
R rp, BT B 4 PR B A O L EE A3 K, A
AT b R i 2 5 T 3 i DU R 3R T A T R Y
RGBS o Bl 0 58 i BEAT, W 1 X 200 B 4
R E B s . 20 T S TSRS,
S v 2R BT W R I BRI R L R T RO S
Yy SR 5.3% .

3.1 FREIR M L HEE IR A0 M A
T A 031 L R 0 CO, KK

http : //pedologica. issas. ac. cn



24 E

B - TN SRR X R 17 AN DLBR AT AL 1) 52 R 347

It #Percentage
[k E Percentage

Cl C2 C3
1:3£ Wy Bk Incubation period

| 4l Bacteria
[ 5414 Fungi

Cl Cc2 C3
52 3£ Wy Bk Incubation period

o6 ZW BB (a) RIS (b) 40 5 E R 5 MAEY BB E AR

Fig. 6  Proportions of bacteria and fungi to the total of soil microbes before (a)

and after (b) rewetting during the alternation
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Table 2 Total numbers of bacteria and fungi in soils under constant wetting (CW) , before rewetting (DW-A) and after rewetting (DW-B)

A ) BB Total of microorganisms (cfu g -

K7 B B . A . .
/M Bacteria F.1E Fungi
Incubation period
DW-A DW-B DW-A DW-B
Cl1 26.4 x10° 27.6 x10° 11.0 x10° 5.0 x10°
Cc2 9.5 x10° 28.1 x10° 3.0 x10° 2.0 x10°
C3 14.7 x 10° 115.5 x10° 4.5x%10° 6.5 x10°
CW 39.2 x10° 5.8 x10°

H:C1,C2.C3 3l R =TGR  Note:C1,C2 and C3 represent 3 successive rounds of drying-rewetting alternation
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EFFECT OF DRYING-REWETTING ALTERNATION ON SOIL CARBON POOL
AND MINERALIZATION OF SOIL ORGANIC CARBON

Wang Yuan' Song Xinshan'' Wang Jun' Yan Denghua’ Wang Yuhui' Zhou Bin'

(1 Environmenial Science and Engineering College ,Donghua University ,Shanghai 201620, China )
(2 Department of Water Resources, China Institute of Water Resources and Hydropower Research ,Beijing 100044 , China )

Abstract Soil moisture is a leading factor that affects turnover of the labile and resistant soil carbon pools, while the
turnover rate of soil organic carbon has a potential important impact on global climate change. An indoor paddy soil incuba-
tion experiment was carried out to explore effect of drying-rewetting alternation on mineralization of soil organic carbon and
evaluate different soil carbon pools and their degradation dynamics using a two-order model. Results show that drying-rew-
etting alternation significantly stimulated soil respiration as well as metabolic activity of soil microbes. Three successive
rounds of drying-rewetting alternation stimulated soil respiration by 119.3% ,159. 5% and 87. 3% ,respectively,and with
the alternation increasing in frequency ,the effect intensified first and then waned. After rounds of alternation,the release of
CO, accumulated in the soil fell lower than that from the soil kept permanently wet because the mineralization stimulated
by rewetting was far from enough to make up the drop in mineralization during the drying period. Within the hours after re-
wetting , soil soluble organic carbon rose and then fell in content. Drying-rewetting alternation raised degradation rate of the
soil labile carbon pool and lowered that of the soil resistant carbon pool. After rewetting, the soil labile carbon pool was sig-
nificantly bigger in size. Frequent drying-rewetting alternation lowered soil fungi/bacteria ratio and altered the community
structure of soil microbes, pushing bacteria into dominancy.

Key words Drying-rewetting alternation ; Soil respiration ; Labile C pools; Resistant C pools;Soil microbes

(RERBE ALHH)

http : //pedologica. issas. ac. cn



