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Influence of different drying-rewetting frequencies on available soil nutrients

and DOC

LI Mengxun, WANG Dongmei”, REN Yuan, WANG Xilin
School of Soil and Water Conservation, Beijing Forestry University, Key Lab. of Soil & Water Conservation & Desertification Combating of Ministry of
Education, Beijing 100083, China

Abstract; To investigate the mechanism of influence of different drying-rewetting frequencies on available soil nutrients and
DOC,in this study, we collected cinnamon soil at a depth of 0—10 cm below the surface in Beijing and manipulated soil
water stress in the laboratory by exposing soil to 0, 1, 2, 3, or 4 drying-rewetting cycles for 58 days, including a 10 day
pre-incubation period and a 48 day treatment period. After 58 days, principal soil fertility indexes such as available
nutrients and DOC were tested to observe changes as a result of different drying-rewetting frequencies. Data were analyzed
using single-factor variance analysis and the Least Significant Difference method (LSD) for the dependent groups. Available
K and nitrate nitrogen were lower in the drying and rewetting treatments than in the constantly moist treatment( CM). Low
drying-rewetting frequency might lead to the loss of available K, while K release might appear in the late stages of high
drying-rewetting frequency conditions. As drying-rewetting frequency increased, the available K also increased. Four drying-

rewetting cycles were critical for K release. Increasing the drying-rewetting frequency would result in frequent perturbations
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to the balance between various forms of nitrogen, and the mineralization rate would increase at the lowest drying-wetting
frequency (DW1, 1 drying-rewetting cycle) and the highest drying-wetting frequency (DW4, 4 drying-rewetting cycles ).
As drying-wetting frequency increased, nitrate nitrogen of drying-rewetting treatment become closer to that of constantly
moist (CM). Soil nitrate nitrogen significantly increased, while available K, ammonium nitrogen, and DOC significantly
decreased, with drying-wetting frequency, and available P and pH were relatively insensitive to drying-rewetting frequency.
In 48 days, with increase in drying-rewetting frequency (from 1 cycle to 2, 3, and 4 cycles) and decrease in drying-
rewetting period (from 48d to 24, 16, and 12d) and the last period of each drying or wetting period (from 24d to 12, 8,

and 6d) , nitrate nitrogen and available K tended to increase to levels close to those of the constantly moist condition.
Key Words: drying-rewetting; frequency; available nutrient; DOC
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PR, id 2mm G, BT BAmGE WAL s, SRR BRE IR 1,
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®1 TEEUER
Tabel 1 Soil physical and chemical properties

4% Indices {t Value 4% Indices {t Value

FHJRE Depth of topsoil/m 3.00—3.50 A5 Ammonium nitrogen/ ( mg/kg) 17.67+2.59

VPRL Sand contents/ % 34.00 HA Available K/ ( mg/kg) 175.48+5.05

HHHE Silt contents/ % 48.00 HEL B Available P/ (mg/kg) 297.83+26.90

Zhki Clay contents/% 18.00 IKEEMEA WK DOC/ (mg/kg) 31.68+6.73

44T Soil bulk density/(g/cm?) 1.10£0.11 JKIEE K Water-soluble potassium ions/ ( g/kg) 0.04+0.00

+ 398 B ALEREE Soil total porosity/% 57.78+2.00 JK#E Na* Water-soluble sodium ions/ ( g/kg) 0.01+0.01

13 pH 7.03+0.03 K#EME Mg?* Water-soluble magnesium ions/ ( g/kg) 0.01+0.01

TS % Nitrate nitrogen/ ( mg/kg) 105.43+6.70 sk Ca®* Water-soluble calcium ions/ (g/kg) 0.37+0.05
1.2 AR o 0T

BUAT £ 50g T 250mL BB LU, BT LIS owi oo

TR (25 IR 120, MR 20 SRS RRT ) e
TR, G 240 NABST TR TE . W 2
HritAs 58, AT 10d 4 £ HEET ] CRBGRI L, E '
BB RN R e B TR st PV e e 6 Ree e e 6 R
BRI (10 £47) A4 BERCE TR, WO TR ou = i
REBEFFRARTLE R £ AR IR A 22 5 48d it 0 10 20 0 4 50 s
ot RIT RIS B B IR 5 LA ARG TR ncubation e/ d
TR (7 48d W, #E47 0,1.2.3 4 T2 1 FIRSEAREE SR

B R TR A 4 41 IR 1 41(0 Y TIB A 4%, Figd Frequency of drying and rewetting and sampling time
1A CM, constantly moist) , Ir A3 43 8 3 N EE, H

RS A ZHER WL 1, IR 25 AT (55 59 K) M5 BE AT 24 s hn il e (B 1), 5l ediag +
P BT LB

U 1 A 2 R A S R Y A P R SR IO ) AR, — U T S I i R R — T
R TEIRZH 1Y SN — A TE RS . TRALFRAN T . TR UM B/ TR (£ 105°C KT
WS A RE R, T F A A ) U R R R A R A K R BRI, A R B R I S K R (R Ok
FIETE 3 RNRBIKIRES  JF H B S K A St — BT ) o Wi b B0 < FR 4 1) 3% rhm
ZENRR K, AR Ei A i 5 /K S 3 - R R 5 7K B 1Y) 68 %, R 4 T N 2 (R /K A 47 H - 8 B oK e
(HA4HG )™,

IURERS ) Ry 7 Sk g B R] - BFRE 3040 28 7 M i b BRI [, 25 P3040 28 T b BRI ], /T 10 KB RZHE 53
FoR 10d AW, G 48 RiXE 0.1.2.3 4 KT, 0 T8 E A HIEA (CM, constantly moist) , —iK
TR A TS SRR AR, 1 IR TEACE (DW1, 1 drying-rewetting cycle ) , T-323C % JEHH 48d, Hirp
T4 24d 1211 24d;DW2 2 (2 drying-rewetting cycles) T2 i1 24d , Horb 48 12 d 1838 12 d;DW3 41(3
drying-rewetting cycles ) T35 i3 16d , HiAr 45 8d, ¥ 11H 8d ; DW4 41 (4 drying-rewetting cycles) T 138 % Jil
9 12d, o4 6d, 1211 6d.

1.3 WESRR 5% 588 b 05 12
AL ] 2 BRI - JOECBETHIEA T A P S ] NaHCO, $2 I -Smartchem 4> [ {6253 #7
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ACHEAT I 2 B SRR KCL IR B0R AR -Smartchem 4 [ Sk 22 0 A& 2728 425 2R KCl 2
$2-Smartchem 4= F k2T A0 & 7 KIS PEAR HLIRER 1.5 /K £ F s E 5 5 i 8 V8 W, 3 0.45 pm i,
BRAL)5E H Liqui TOC-Analyzer A5 HLER 43 Hr A 2, + 3% pH FH pH IR 1.5 /K £ e L s 5 19
P A

K JH SPSS 18.0( Chicago, USA ) B, HLIK R J7 22 73 M7 (one-way ANOVA ) K556 A [\ IR 58 R 431 48 % - 43¢
pH HEAE O S A AR KIEMA VLR KIEE KT KM Na® 9520, I LSD ¥ vE 47 7 15
Fbdg,

2 #R

2.1 REHTE SRS DOC 1251k

3RO 5 BSR4 . DOC AR WLER 2 45 R . 5 AH LB, 76 TR s A BT, -4 sl %
SR AR T 10.35% (P =0.004) ,DW1 . DW2 DW3 DW4 4143 B AL T 12.21% . 11.53% . 11.53% .
6.11% ;ISR & BT T 400.73% (P<0.001) ,DW1 , DW2 DW3 , DW4 27> B4 5 T 356.40% . 408.
22% 392.03% 446.25% ; 44 A5 A SRR T 73.68% (P<0.001) ,DW1 . DW2 . DW3 DW4 41 53 71| F A%
T 72.45% 80.57% \71.89% .69.81% ; 135+ DOC & & F-IFAIK T 38.39% (P<0.001) ,DW1 . DW2 DW3 DW4
IR T 39.93% ,34.15% . 34.78% 44.70% , AN [R) 55 %R 1 T38 58 5 20 X 3l 50l L pHL 5% M) AN I 2 (P>
0.05) , S HT T i 3 25 5, d s S 1 H K 32.68% , DW1 . DW2 , DW3 . DW4 4 73 9 F&A% T 1.90% .
43.33% .50.57% .34.90% , pH -3 R34 T 1.91%,DW1 DW2 DW3 DW4 45 E T 2.42% . 1.09% .
3.56% .0.57% , W35 2.,

R2 TERABEWRERFSNENL (HHARER)

Table 2  Soil available nutrient change between before and after drying-rewetting treatment ( average value+ standard error)

451 SR/ (my/kg) PR/ (mg/kg)

Group Ammonium nitrogen Available P pH
DW1 4.87+0.83a 292.17+20.40a 7.20+0.09a
DW2 3.43+1.41a 168.77+22.71be 7.11£0.05a
DW3 4.97+1.37a 147.21+54.80b 7.28+0.23a
DW4 5.33x1.77a 193.89+14.08abc 7.07£0.15a
DW ZHF4{H Average of drying-rewetting cycles 4.65+0.63a 200.51+21.62abc 7.16+0.06a
CM 6.43+2.06a 206.01+58.29abc 6.90+0.11a
15T Before drying-rewetting treatment 17.67+1.50b 297.83+19.02ac 7.03+0.02a

DW Zi#{fi#& DW1 .DW2 ,DW3 DW4 PUZH i sk AR ; FISIAS R 7 BER AR AE 0.05 7K b i 22 57 i 35 M M TR = BE R R 78 0.05 7KF |
A 2ZERARE, A50%H DW1 . DW2 DW3 DW4 & 1.2.3 4 IR TR &4l (1,2,3,4 drying-rewetting cycles) B TR FR, CM 2 1E 12 2H ( constantly
moist ) P TR PR

2.2 IR RS A AT SR SR A 1) R ]

X AR 20 5 TE R 2H AR o AT P LS AR (1 2) 452138 W] DW 1\ DW2 \DW3 4 114 - 38 R
THEDENT CM 4,0 DW4 415 CM %A W% 25, % CM 41, DW 41 F3BIREK T 9.73% (P =0.005) ,
ANFESRR R4S AT L, DWT . DW2 DW3 DW4 416 i 3 25 55, DW4 H{EIS KT DW1 . DW2 . DW3 41 (& 2a) ,
DW4 4 DW1 415 6.96% ; X b CM 41,4 DW HES A S B &K T CM 41, DW 4-FH4 R K T 20.83%
(P<0.000) ,DW2 . DW3 BiZHZ A AfAE R EE S, DWA 45 DW1 HIFE/E &2 5 (K 2b) , DW4 40t DW1
4155 19.69% (P=0.016) ; TIEEA A B BEAEAR RN TSR A Z MIWA B2 (£ 2) 41 CM 41,
DW 4IF-HIBEAK T 27.72% , fe i {60 DW4 41, 55 il DW2 41, DW4 411 DW2 415 55.34% , thxf 25T
A, BEE TR AR A IE N, T AR A U RS A S SRR A TR — K,

AR RS FEFR R FT KO . AEFRERRTE 0.05 /K25 5 8 2 MR 78 2R 7E 0.05 /K
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Fig.2 Available nutrients in constantly moist and drying-rewetting treatment soils
B ERARE, 450% DW1 ., DW2 DW3 DW4 & 1.2.3 4 R T4 (1,2,3,4 drying-rewetting

cycles) BITRIFR , CM 2 H {2 ZH ( constantly moist) FYTEIFR .
2.3 AR BRI DOC K

SR AL BT IR AL DOC 5 1345 7 78 H e EZ' .
SR 4% DW 160 DOC FRBFIET CMALDW &5, | w L J
AUFHIET CM 41 22.89% (P<0.000) ARBHRTRE  § 2 5 I
BeA1%) b, DW4 41 DOC i i F KT DW2.DW3 4l £ 2 |
(1 3), %f b DW2, DW3 41, DW4 404 SR T 5|
16.02% ,15.20% ( P<0.05) , 32 i fE IR A 2 AR 2 o

A s . o DWI DW2 DW3 DW4 CM
DOC F &k, BRI AT AT T 20.01% , RIRA T TR 4151 Group

RZS DOC FEARAYFRBE LR, MBI AR, TR

o - - M3 TiEs#SiERaDoC SEAMLRER
AE B A% e DOC &, B

Fig.3 DOC in constantly moist and drying-rewetting

3 'i '\'_I' 'L/I:\, treatment soils
LR ARV IAT K. AR FEERRTE 0.05 K- I
31 RBHIE #EFES DOC IS 2.5 0 ) 7 0 R 7E 0,05 7K P 14110 22 5 A B 8.

AR A B T AT - B P ke o 205 DW1 .DW2 DW3 DW4 /& 1.2 .3 4 W TR E4 (1,2,
SRR S A TS R R s gy e el SRR, GO Comnty
T R | (S B T A 21 B
M 2 B AR RSP B Al S e VB | WA T A (B0 A 2 2520

AR MR TR A 1) A A T A UG S ) g A i P ) T
WO, 5 5 VR A A S | U Aot AR R A 00 U P L AR R A )
B B 45 24k 2T — U, U BLIE 38 TRAAE IR %2 | R SR T RMEAN B 5 3, &
TP A BRI BT 7 2 RS L, B0 S R 2 A P M AS 257 5 4 ] CM Y
ST IR R P I AR AR A 689% 11 - HE LN £ 7K 5, 3o Sk S LB, 7 0 A B A
T KB R R A R4S

S0 2 S 05 R 1 A 2 SR L B0 82 0T 005 0l 2 A S e L P 8 AR A
IR ABIFFE 3 RS BITE R IS 7 4 BT I K 30 9 T 0508 15 s 1 LB
S T BRSO S I A A AR AR PSR 5 R B R 5 1 P 25 A5 B RV 25 2 25, I
FR T BRSO DU RIR RS ) | ST A Bend Hk Sk s | - SO I 8 22 7 S | i
SRAFAEAISL . AR TRI o100 2 5 % AR O S S 5 AT T T R B 3 o e I A (L) 9 T 90 %
0 AR TR A B MK (48 ) BeT | BB (AL M
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LKA HUR R L3 h 5 S BRIR ), AR LA DL AR R38R 48R AT B CO, B
T Y AR AR TSR D R KR A LR T MR R A B i
BIAFFESAIDCOC R, TSR T RESR i 1 LM B i, KA M LR 5 1 PR MRS . Fierer 4501 fF
FEPIRN R TE IR AR PR 89 CO, R 212 K, SO, i AR B A HILBR 19 10—20 %, 5 A SCHEFE 2
R0 AE R SE B CO, B RAR K PEA HLER A 80 A8 (BE R s ) o HE P 5 Y 5L
PRI KA FURR 23 RO W A S 25 L SRR T, s e A L e KIS ME A BBk . 5 BRI
IR Z 2B R AR I TR LA R B 08 A58 2 B8 - 38 b B AR P AT LA , AR PR O - 3 25
TR AT SRR A W 7E T R A R FE T K 3 X2 0 e 1 52 o 201017 5 R R SO I A LA

B,
3.2 [AI TS B R A A S AR
321 R

FHEZ T 1R 2 YO 3 IR TR A AL B, SRR B R TR B TR A R A R A
MIRFE] 4 AR T2ET 12d ), TS DW4 4+ B SERA CM C AR B E 2 5 (B
2a) .

TEAMEFE H ARUCE Y TR0 58 ol 4 R A & B PRI (DW1 ,DW2 . DW3) J& i T TR 1) 1 s &
A B G B AR 2 A B BRAE D IS 3 S A A KON R IR AU £ [ 5, A5 TR RS
BT AR kA BRI LG W% 5 1 DW4 2 il LR 9 TR A B i 15 s R B /KT AN & (BB A T
TRRREGA T E, LT RE L BLA BRI R 42, S 2 Sl T, PR e T R, 7 £ Uk ) T i s B R
o X A AL %) 5 M A AE P A B B B — B BOR AT LR TR A B 145 - O AR R 55 B BOZRE %
TR YA S I, S 4 1D PRSI , AR B R R T, SRS b B XS ARG, [ I A Y
(48d) , TR A AT M 57, FEAT AR 2 YR B 18 58 B, 1 AU B bl mT e [l T, B 08 S8 B R B
R 4, B SR SR AR T R E AR EE R, 4 TR AR B R [T A I
UL,

322 WHEA

B 5 a6 P TR SSRGS S s B T AT ML S O AL UG A O T SR HEAT 43 BT, Miller
SR AT A L AR SR A T S R A R A AR 0 T I S I, AP S 4 1 A R R B T 45 ) {1
HERE R , SR I TR I B 5 2 R E Rk

TR AT 1 R RS A W] DI SR 8] 5 TR 40 B, X2 T R A S R G h i R R R, 7
T - PR S ) 1 — B[] Py ) 3 U A R B e T R R R E I DR 3 TC AL AU J
W gl , Zead— B ], U3 BB R [ 2 R A R A Bk B — A O TR A AR M A U
AR 27, PR R B 2 | A S i 2 B 8 T B D 38 B R 0 A A 1 o - i 1)
TR, AW, U i R 5 R fhad A 2 (6] o A7 AE B Ah A, 24 R Bk B — R (4 Ik
JAI/NT 12d) , S0P RE S BUR BAT T Z R A P AIR 2 | AR Ak 2 14 I 25 (45 80 fh ik 72 LU F 0 n, A SR i
i, DW1 . DW2 5 DW3 2 1R AR AN A, R 8™ 10 0 ] 1 3 22 R 6% 78 il S0 1 [m] 381 P AR 2
HWHSE&EREIT DW4 4,

ZE L ARG SR, TR SRR U A R ] B 5 2R 0 AN 1) 18 S8 B AT et e i |
THA A & S AR BN SR N8 4 R TRACHE 5, 1 & i 5 EB A C I 25 S AN
LB A bR B TR A R AR A A S I AT AR A 1 AR R — A R AR
T RS, 252 BRI B VA S 1) 4 R A s b s . SRR b DB TR A
RFTE R E IR BN, TR A8 A0 5 B 3G, T8 R BCE 3 WO A A b | T4 5 IR A R i i) AR S
iyl AR AT B A TS A 3SR A S S IR A TR — K, DR R 45 TS B I R i
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FEAREPIE TR INR I, 2B R R — R 18 388 sl R AS [0 1 1 38 8F , T AN R F 98 3 11 4k
Uil 110025 = N A & 311 B B (S f e 6 7 N T R LT = SO BT 3 € 17 M NN 10 R G S A SN S 1
17 7 PR SE T AR R) T A B R T U s A A A & i 22 b
3.3 A[FETHRASE XS DOC #5100

DOC i, 4 DW AW E(RT CM 4 (P<0.05) (&l 3) , BRI LbAE R 2H | 110 58 5 Ab BAH XS RAIR 1 4= 458
VAR PR R, e R TR B B AR B B2 B A W T BRI €O, R 3 AR B
GEBR AT 7K B A A TG AR A o 20 B ol 7 A 9 VR Y O TR R AR 1 BT TR R e ) SRS 5%
SREACAE (R A A P AN KA IR R K A3 5 PR A A5 0L Bl A 2 TR A A0 6 01 A S B, S K 3 S
A A BT A 0 A i Bl 2 K HTHAE 58 v DOC X 28 /N3 A WL K AL G 4 5 Bt o e 82 00 1 F
JEYIHAE AT S8 55 BL2 — P2 . AR P TR B A #F DOC & it (IR TE B LA AT Re & T
TBAEAEH T 13 DOC BITHAE R KT 3 DOC LR S pr sl 7e ik 5 245 Tt " i 2 g
BLmh, IR R £ DOC BVIK THE A, AR Ar s B 17X — 2553 H i 3% DOC ByAHCHESE
i R SRR AT - - A TR AR O R A W A T B BEAE T R R ) R L
JRHOA A E R 2 HUR R | Bt = AE BRI R £ DOC T AR S5 0 B g AL 9T, X R A 5T Al
A S WEFE XA

4 Hie

(1) & FRAcHEs, H b AU B8R . DOC 1Y & & R R, i A S 3, sl  pH 1 428 fb A B
o IR RS DOC R EIRA TR B

(2) FE B[] P (48d) , BEE TR AR AR 34 (A 1 k3 2.3 .4 W), A AS 46 ( M\ 48d 3] 24 .16,
12d) , T4 50 A RFL I R] 2250 (N 24d 31 12 8 6d) , TR AP 240 B A A S i THEW A 1
AR AHA SRR, ARAR I IR AR (175 A & b, s R o RE AR T R L 4 4 IR+
D A A2 1 38 S ) BT [ ) SRR B, A B e B A T Y A R R N R BE S I, i e R A
ALK, TSR 3R 1 0 B S A A T T, A Ak, Bl T8 28 B A, i A AL v,
SR ERT AR (EEO ) G
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