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(Al K2R SRR BE 1 AR ARA TR T kb O & S0 = /
el Reeom oo Epbos Aot Hde = 430070 )

O OE: WK T RE R S RS H AR JFR AL, SE IR KRR R A, TR R K IR X
e LA SRR I 5 e A 8 % ) A AR AR R W N BH A o R FH AR R SR R RS R A L IR 6 N IKIR
FEALFR, BRI O ( E£HEEME ). 1. 2, 4, 6 M8 em, MERFE 28 d NI pH, R (EC) . FALiB 5
7 (Eh) . BIEMEY RS SRR Y . Fe F Mn™ & 832840, B 76 R AT 8 H T RS HH e 4 1
PR RE, 2SR R, FHEEW SHEKRERAM, 5 HEREAEAML, WK1 ~ 8 cm Bl Eh AL
65.4% ~ 86.4%, T /KIREXT pH A EC FFEMAK (BRIZIE /KA EC K T4 KA RSN ) 4502 F5
FRBEIA R 52 KB R 2 B sl A28k b 3 pH (E4E 8535 7 d N2 BIHES, 1535 14 d 5 AW FRES 28 d
Ff A 2 de A0 11 EC B BE 55 F2 I ] O3 IS IRE T, RAMEZK 4 em B DR K ( Tt 65.3% ) 5 14 Eh bifi
HRFFER R P HERS AN e, FHE RS, 67 ~ 14 d BEIERK (R 40% LI E ). IR R Y R
KRR RE A, K4 ~ 8 om I HHER Y B | IEMER Y I Fe™ & i L THK 1 ~
2 em, FEWRMSHR 31.1% ~ 49.5% . 142% ~ 54.1%. 263% ~ 37.3%., -3 A0 04458 Ry o B 1 9% K8k
FIBEINZ T ETE, K 1 ~ 8 em ALFRIAERTSE 14 d NS TGS FRE. BRI, RESaR T, WKIRE
MR 4 ~ 6 em WA UERHE R Y R &
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W 2 BRI, REFRI A S 14 610 T 5% M AT A
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U e FE K B L R AR R pH L s R
AN L WLl /73 L E A ) EE A v
e, JEHAE BRI, AR O
T FFH S IR RE S P TR PRI ] PRy 41 L 1
HRTFFEFW, W HE KRS B K A8 AR Kl T A
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S AR SRy R TRGH R R0 M U T
X KREAR R 27 A OB R, AR AT K R AR 2R
77, AR R W AARE T . il o B Al Ak
KO IR, MpRERRREG, 4 R E AL TR
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JEE S 7K R 7K R &0 v 1) R I RS A VR ™ AR AN R s
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KER, HFEM, SR IE EF, 1 EAR )
TR AR U R, KR K IR TR
4 em DL ERFBRESPIZBCRIE T 4 em LIF, 4 em T+
F 12 em BPAURA R, #K 5 em 1] IR fRFE IE
HOVEE . PREEREACE. Hit, I E WK IR
0 (HHE2IE) . 1. 2. 4, 6 F18 cm [ 6 PiEKE
FE o FREIS WG KRR TN, dEY R R
TAC A EHE TR, HETRECHE, A
AR BCAEA [R) AR FE S5 AT Ry e 0L 5 DA 9 4
A HAERE U B B A AR JRUIR DL i R £
BRI WOl . AR ARG R, £
XA KGR BE T AR i s o B, 85k
IR SRR R TIRSY . B R A
FIA I 38 0 7K 538 R T R AR b SRR 1
HEFBARI

1 #RERZE

1.1 REA R

RIS T 2023 4E 9 J] 26 HZE 10 F 26 H fE4Er
falr K2R Bk (114° 217 N, 30° 28’ E) #4T,
W3 28 d N HE N 15 ~ 20°C.

SRR RIS, R BIA H 2R 6000 ke/hm’,
P50k A R TR SRR (115° 36 N,
20°58' E) 0 ~ 20 em (2, AEULLTEE R
KRG, AL, 3 pH (A 5.10, K
FE A S IRUORE L ) AR WORFS AT, FEFF KRN
79%, HEEFEAFETAL 3 em BRIRAT . A KT
Jeid 5.0 mm FHREAT, SR MM ER 12 em. &
30 em FYEIHIEE B 572 1145
1.2 Rt

I L E 6 MK IR AL B, 43 3 hy i K

0 (HHERM ). 1. 2, 4, 6 F18 cm, 1EFFEPH%E
A 2.5 kg LFER132.0 ¢ BEEREFE, TRA1E K 21K
EWEKIEE, B3 HEE, KEIemta 28
d, BFRIATHKAFEA K IRTE

1.3 KRS AR ST R

TES 2. 4. 7. 14, 21 F128 d &1 DDS-608 %!
HL S (U DIS-1C HL S B 30 H 3 BC
K H] HD-QX6550 % e i 4% 2 A A i Jst v 6743 (4
FIH R AR ) I5E +3E Eh Al pH -7,

FES 4. 14 F128 d, fH ] B4 25 mm Bk
AL AR R, IRAE SRS . SRR
PR ER I B — F A R S A TR 2 1 49348 1 0 o A
BT SR e R R R T T R R SR R
TSR AR IE K L k  E e A i
R FH s AR L (ki Mn™ i T,

14 BdEAbFE S S Hr

% F Excel 2019 F1 SPSS 22.0 43 # 12t 36 %k 42,
KM Duncan ( P<0.05 ) ZEMKIFITHMELE, K
FH Origin 2021 224,

2 ER5HMH

2.1 R[N KGEE +58 pH Bk

LA, B 28 d N, A E K IR E
(1 ~ 8cem) T4 pH [HERAK, HHERIELHR)
pH HEREFE 7 ~ 21 d W35 THAWL B, BEE 5
FREFIRIIEN, 440 FE 43 pH (2SS T 5 R
G, FEFRE T dIRBNEM, 7 ~ 28 d B W TR,
Horb 4232 1 Ab B pH (E IR oK, N 27.0%.
Bigg7d W, HERKWIMARR T HEh s T
BV, 5357 ~ 28 d, FEELEMINE T3 E 1
bR B -3

R 1 BAKERESEFFERX pH BRI

KR

Com) 2d 4d 7d 14d 21d 28 d FHIMA
0 6.61 +0.05ab 6.82+0.11a 7.40 £0.07a 6.77 £0.07a 6.55 +0.04a 5.83+0.01b 6.66
1 6.59 +0.12ab 6.79 + 0.05a 6.89 + 0.02hc 6.36 0.03b 6.30=0.01b 5.99 +0.02a 6.49
2 6.71 £0.03a 6.72 +0.03ab 6.99 +0.12b 6.40 = 0.03b 6.29 = 0.01b 5.97 +0.04a 6.51
4 6.34 £0.07c 6.68 + 0.05ab 6.97 £0.03b 6.43 +0.08b 6.29 = 0.02b 5.84 £0.02b 6.43
6 6.56 = 0.02b 6.62 +0.08b 6.81 +0.03c 6.40 = 0.05h 6.30=0.01b 6.00 +0.03a 6.45
8 6.60 + 0.03ab 6.46 + 0.04c 6.85 + 0.04bc 6.40 = 0.03b 6.31 +0.05b 5.97 +0.04a 6.43
T ARVNG FRR RN R KRR FE P<0.05 K V25 0%, TF.
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2.2 KRR E EC HA2 L

Bige 28 d W (22), THHEREANEE S HAR
EC /K-, B8R AR e g i AT s PR SR
i, EC BT HAE KR, HAMSEKIEES

EC AR A R AFHOCHE . fERR IR, EC{EE I
ThHEass, FAFREREAPBUER . BT REBURER L 2
R, HER T ~ 28d, £A0HE EC A TSRS T
WK 2 ~ 8 em AMHTHIERCK, K5 554% ~ 65.3%:

®2 BKRESEFNENESEENZIE

TR TR 2d 4d 7d 14d 21d 28 d A1
(em) ( pS/em) ( uSfem ) ( uSfem ) ( uSfem ) ( uSfem ) ( pS/em) ( uSfem )
0 69.0 +5.0b 98.7 £ 7.4a 106.4 + 8.4h 84.1 £ 19.1b 71.9 £ 8.9¢ 74.2 +4.0d 84.1
1 101.9 £ 14.0a 117.5+6.5a 1399 +7.7a 144.8 £ 6.9a 128.2 +3.6b 137.3 £5.5¢ 128.3
2 97.5 + 15.0a 98.3 + 18.4a 120.5 + 8.4ab 157.7 £ 10.6a 140.3 + 7.9ab 156.4 + 4.4h 128.4
4 97.1 £4.5a 102.9 = 5.5a 130.7+1.9a 148.7 £ 12.3a 151.2+74a 160.4 + 1.3ab 131.8
6 993+ 11.6a 99.9 + 16.6a 121.9 + 3.6ab 129.1 £ 14.9a 130.2 £ 5.1ab 154.3 £ 12.5b 122.4
8 108.8 + 11.2a 108.2 + 16.1a 130.8 + 13.4a 138.5 +24.3a 126.9 + 16.6b 173.0+5.3a 131.0

2.3 RIEIFEKERE +5 Eh 28k

B3 28 d N (%3), Eh SHKGEE AL 7k
X, HHEZUEA Fh B S THK 1 ~ 8 em ZbFE,
Bl SR RIS 0, 403 Bh 5 56T S AR

P, IR 4 dIRBIEE, HE9RT ~ 14 d BRI,
R 415% ~ 1481%, TR B, FALEY) Wi 5
ShepstsR, SFEMEY R, 557 14 ~ 284,
RN, 7K 4 om AN/ INERE L FHEa3

R3 BKRESHEFHEXELERB AR

AR 2d 4d 7d 14d 21d 28d T
(em) (mV) (mV) (mV) (mV) (mV) (mV) (mV)
0 -29.67+6.1a -31.6+1.8a -30.3+2.2a =75.1+69a  -1000+38a -1134x4.1a -63.3

1 ~67.07 £ 6.5h —65.1+5.1b —952+41b  -1347x128b  -1226+83h -1438=8.5h -104.7

2 -67.10£3.2b -63.0+7.7b —943+69b  -1441x07b  -1429:1lc -146.1=0.8b -109.6

4 ~76.53 = 4.9bc -752+8.2b —968+19b  -1465x54b  -1489+26cd -147.4x1.0b 1152

6 -86.83 £2.2¢ ~74.6 = 4.1b -935+29b  -1421x51b  -1485£37cd -152.1%3.9hc -1163

8 -85.70 2.3¢ -69.0 % 1.7h 914%13bh  -1479£37b  -1551209d -159.4£04c -118.1

2.4 RIRIHE KRR + 3k JE ) I 1 A8 Ak

MR, KSR 28 d N, R E I Ak BE AL,
M JFP) T A K R R R A G K TR
JE o A 5 ) o ) R T 25 S R R IO K
1 ~ 2em ), WIFEPFCEE T 4 cmol/ke; ¥
Kaemff, A3 ~ 4cmolkg; #WEK6 ~ 8 cmhf,
IR T 3 emol/kg. Bl A5 35 SR IR AY3E 0, 1358
Qb B )3 S I i S R L TR, B R
51.8%, 157728 d B 3 T HANAL I, AWK A
JEALEE (1 ~ 8 em) WYRJRY S G ETHE T
GHEFERN

T A R W T A TR A A i T R AR
(76.3% ~ 99.7% ), /A~ [F) W K B B2 1 4 HE 0T P ik

T4 T3 A b 34 5 1 T A I i A A R A A —
;o Fe™ JE BT ERIE Y IR, EFRE 4d N
TEPEIR JF Y B LE BN, o 34.7% ~ 40.4%; %
F 14 d, Fe't o) Fe™ Ak, Fe* ik Mk 5
VIR 75.9% ~ 90.1%. AS[RIHE K IR BE ) + 8 Fe™
R AL R S R R T MR R )
)R —B, RGBSR A R, 32 b
FEY Fe™ BRI W I A, H b 45 A B M A R
Yy AR A A SR JF R R TR PRI R R AR AL
R —E, REE ETHE TR AR, S,
Mn™ B/, ARlR/N, TERSFREE 4 d, KWK
TRIEAL PRI 22 57 2, KE9% 28 d A BT
0.5 cmol/kg,
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abpc Aahcc® b @b bbb 4, agaaq,
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4 14

mlizzim N R
28

Hr el (d)

E1 FREKREAEIERYRESE. BEEEYR, F. o™ S8
M ARVNG FRRFBARDEF B (P<0.05).

3 itie

3.1 WE/KIREEXT 14 pH, EC. Eh A5

VE K IR BEXT T4 pH. EC KRR I M 22
5, EREEE R 28 d N, pH LR EAE AT
W ke #A, 3R WM 7K 2% 1 T R T e i S 8 ik
Tk, AATE R R AR B XU, EC Bl & B
Fr B TR A 3G 2 B S TS T B e 18 Tt
fAsfh ke, AR VY R T A R LR,
FJR R B HLER B U BE R N, SOAT Y EC 1
F, EWITRSZE A, SAELFEERRA
Ko T HEN Y HL 3 38 I 52 ) - S A A Y R
TADFEL A, A8 H X T Y W RS R - B 4 R B
A, M EJE - A G RN, UTE - %
AN R Ay WA 3914 A IR N i
VERRBE SIS, o B0 0 Mo W B B S I A7 7 22
5, M2 Eh B9 225, /Koraiad 52 m i k45
- SR A W T e LA R A A T ok AR e R )

fig 0 1~ 2 em IR K SKIE PR GRS,

AEfERT R, HAERMERE L, BIRSY R
R T IRE AR, TR ACRET, IR EE fif il 1)
K, BIRAY RPGER R, AL R A
A Eh H 2 R AE 1 3 A AL B JFUIR B Y i 4
B TR R it b S ARG, PR S B K
R, Ehifk/N, HIREA P Eh 3 5 T HAL
IRARHE, X 3% B A A AL A D5 B IR SR AR
AR, o B A B B O TP, P b R
WRIAEE, WUAEYTEMER R, PSR B A A
AW AR IR AR, IR FER AN E, [H
if Bt 0 e A TR A B8, SRt K A AR
B2 Wi 7 ~ 14 d, W KIRIE AL A Eh [F
R R, X 5E®IES 2 PR A 8, Bl
BT AW B, RS R RM L, R
AL PR A3 Eh AEREAEA m K558 FUIR A, &
ARG, (HKBRERE, BRI ICEIITE
MR KRR 09 0, PRI, N Y B i
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IRGREE, R . R RER .
3.2 KRN AR ) 5 A S )

K3 T DA ) A 8 S R, R Ar
AT, BOKGE SO s b R, K
R K A A DR AR B S M e s 1,
A e K DR s e 398 . KR & e, U RS+
HE Eh,  BET 800 8 U R AR Sk Y A
JE ) I A SR AL SR B B TS b, R RAA
G, IR R = A, DR S K Ak BRI SEOR
o REEE AT, AR YRR,
K1 ~2embf, RUBEFREREK, H 14 dHHEE
K B R 0 R B e | AL SRR, 18
JE 40 I AR, T 9 T Ak B R TS i 28 d Y
WY RN, FRAF ALY R RS
JREFLLEEAL IR, PLSEAess P BRI, Hik
Himy I, R, R RES T
FEK R0 18, JoH BRI 14 d WX 21 4k
R R 2 S TR AR, O AR
2SRRI, Fe AR B LR SR Y
JER IR 5, Fe™ R RIS IS FEY IR, [
W B /b, BEE st ] B, R RS 2%
PRGBSO N Y BRAR R B IR 7, AE
FEFFIE i f b, Fe™ AHLFZIR, Fe™ NPt
i, TEM% pH HHEARSE P, Fe'™ 0] Fe™* ik, HRL
AR Fe™ BRI AR B 2 S AN AR g
F% 14 d Bf Fe™ R B B EEER, WK 4 em
KL b A HEp Fe? & f i E AR T H A AL B, 45 )2
M3 ORI 5l DL AL B e TR e &
Mn™ it Gy WP R R = AR # 5, IR EG BT I M
A AbERIZE SRR, TRES IR HAE pH B EA
%, e, AR K ZE M A HY
SRR, EIREG K pH 290 7, 42 T3 pH, 55
W2 M X AT A2 4P Mn® S A/ 0 g5 B T
W, KGR BT DL R R Eh, 5 00 A iR
Py A R A AT HE A i B PRE K 4 ~ 6
em FITRFER BB, W]k BRI R BB Y
LIE N

it

N

RS R, A A TR X MU TR
BRI B, WA URIE S B, SR
B TEPER IR . Fet S B A, 1R
B TR, 33 A TR B T D 3

Yy AR, I KTE 4 ~ 6 em FYBREE,
AT g 2 R ARG R I R TR MR R T Fe™
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Effects of flooding depth on soil redox character of rice straw returning system

SONG Chun-yan, ZHANG Yan-ke, LI Yi-ping, WANG Kun-kun *, CONG Ri-huan, LU Jian-wei ( College of Resources
and Environment, Huazhong Agricultural University/Key Laboratory of Arable Land Conservation Middle and Lower
Reaches of Yangtze River, Ministry of Agriculture and Rural Affairs/Microelement Research Center, Huazhong Agricultural
University, Wuhan Hubei 430070 )

Abstract: Straw returning has an effect on the rice soil redox character and the growth of crop in the next season under
different flooding depths, while the influence degree and dynamic change characteristics are still unclear. The total amount
of straw returning was simulated by the soil column culture experiment, and six depths treatments were set up, including 0
(infiltration ), 1, 2, 4, 6 and 8 ecm. The dynamic changes of soil pH, conductivity (EC), redox potential (Eh), total
reducing material,, active reducing material, Fe’*and Mn**contents during 28 days of cultivation were measured, aiming to
provide a scientific basis for irrigation management of rice fields under straw returning. The results showed that soil Eh was
negatively correlated with flooding depth, and decreased by 65.4%—-86.4% when flooded at 1-8 ecm, compared with soil
infiltration treatment, while flooding depth had little effect on pH value and EC ( except that the EC was significantly lower
than that of each flooding treatment ) . The indexes showed dynamic changes with the increase of the incubation days. The
soil pH value showed an upward trend within 7 days of incubation, and continued to decrease after 14 days of incubation
until reaching its lowest point at 28 days. The EC value was increased with the increase of incubation time, and the largest
increase was 65.3% when the water was flooded at 4 cm. Soil Eh was decreased with the incubation time, indicating that the
reducibility was increasing, with the largest decrease ( more than 40% ) at 7-14 days. The total amount of soil reducing
material, active reducing material and Fe**content of flooding 1-2 c¢m treatments were significantly lower than those of
flooding 4-8 cm treatments, and the decreases were 31.1%-49.5%, 14.2%-54.1% and 26.3%-37.3%, respectively. The
reducing compounds in the soil infiltration treatment increased gradually with the increase of incubation days, while the
flooding 1-8 cm treatments increased and then decreased after 14 days of incubation. The results showed that maintaining
the flooding depth at 4—6 c¢m in the early stage of rice straw returning could effectively alleviate the accumulation of reducing
substances.

Key words: straw returning; depth of flooding; dynamic change; redox potential; reducing material




