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 E: WRRERT S E R I AR . T T B RS RIS, DU . R AR R
Jiti i S ARG R Xt R, B 10 MR RIS Rl Sk, 2l 4 Fh, SR HAK RS /5 B S MR g B e g
IR PR TEPER R R . AR S A BRI, LA BKRR R AR W pH . AUk R
Pr TEMRRE SRR . 25 RRI, M AL S Y RERAR H R IR B &, R R SR A pH, Ak
VR JE LSRG PR AR B o R R A P et RABCR e, LU O b S AR S FURE A S AL A5 R . i S Ak A A 3 b D 2 B e R
FR RIS, AT A S BRAH H, it £ BT 2 B o AU A A A UL R A AL B R IR SR TS L W MR SR
R SRR AR S F D BEI 0 A T 22.9% . 36.0%, 20.6%. 13.6%, 37.6%. 29.0% #138.7%. 56.9%, IR/ HIFEAET 32.4%.
20.0%, 32.7%. 19.5%, 34.3%. 7.9% H125.5%. 38.6%; H.A4% pH V¥4 5I48 5 13.5% H18.3%, Al R 5 AR
BESF-I 53 BRI B 43.0% . 2.2% F1 58.6% . 13.4%. S5HRAT RGeS AL FSTE S BRm o & AR H A el R AR SRR AR A5
BRILR
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Effects of Different Release Rates of Calcium Peroxide on Physicochemical Properties of

Paddy Soil Under Simulated Gley Environment

HU Kexin'?, DONG Chunhua®*, LUO Zunchang'? XIE Yi'?, ZHOU Xuan?, ZHOU Mengyu’, HONG Xi*>, WANG Lingling'*

(1 Long Ping Branch, Graduate School of Hunan University, Changsha 410125, China; 2 Hunan Institute of Soil and Fertilizer,
Changsha 410125, China; 3 Agricultural Comprehensive Service Station of Dahu Town, Liuyang, Hunan 410305, China)

Abstract: The environmental simulation experiment of gleyed paddy field was carried out in net lab in order to explore the
effect of slow-release calcium peroxide on the improvement of gleying paddy soil. Four kinds of slow-release calcium peroxide
were selected from 10 kinds of coated slow-release calcium peroxide. The total content of reducing substances in the soil of gley
fertile paddy field was investigated in rice tillering and harvest stages, and the changes of active reductive substances, reductive
ferromanganese, effective nutrients and the dynamic changes of soil pH, redox potential and reactive oxygen concentration during
the whole growth period of rice were also studied. The results showed that calcium peroxide could reduce the contents of soil
reduction substances in the sampling period, and could improve the contents of available nutrients and soil pH, redox potential
and reactive oxygen concentration in soil. Slow-release calcium peroxide had the best effect, followed by calcium peroxide
granules and powders. The effect of ethyl cellulose coating was the best in the treatment of slow-release calcium peroxide,
compared with the treatment of ethyl fiber coated calcium peroxide and calcium peroxide powder, the total content of reducing

substance, the contents of active reductive substance, reductive iron and manganese were reduced by 22.9% and 36.0%, 20.6%
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and 13.6%, 37.6% and 29.0%, 38.7% and 56.9% in tillering stage respectively, decreased by 32.4% and 20.0%, 32.7% and 19.5%,

34.3% and 7.9%, 25.5% and 38.6% in harvest stage respectively; soil pH increased by 13.5% and 8.3% respectively, soil redox

potential and reactive oxygen concentration increased by 43.0% and 2.2%, 58.6% and 13.4% respectively. The above results can

provide theoretical and practical basis for the improvement of gleying paddy fields by slow-release calcium peroxide.

Key words: Slow-release calcium peroxide; Gley environment simulate; Soil physicochemical properties; Improved effect
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EARM RS, XK REAE R AR AF],
KRR,

HAT, ExE & AR B Y 2 R 5 IR B il 2 2
S AR TR HEAR ) K R AR R A A et
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JO7 P4 A4 B 4 B A0 2 B R il

1 #RERE

1.1 kit

R T W0 g 4 8 5 IR 5% i i 58 37 1 A T
( 28°11'48.04"N, 113°04'33.42"E). %X J& i 2=
DR S e . SRR Rk et . W ARE . DY
Z03 ), AR 17.2 °C, 4EFHIRR 5457 C, 4
YRk i 1 361.6 mm,

1.2 s

Atk 8. R AW R A 0 BH T A Sk B (2800
21.6"N, 113°19'44 4"E WHMANEFLFEH . K& T
WRICE B KR 1 SHZEE U, IR KA,
PRI TR FAMEAETE AL BUREIRER 0 ~ 20 cm #F)2
+3 , AR pH 5.24, FHHLE 34.6 g/kg,
2R 1.82 g/kg, 4 0.25 g/kg, 481 21.6 g/kg, B
fi & 137 mg/kg, A %W 0.25 mg/kg, HRL4 22 mg/kg,
R 37 mg/kg, TIESKIE 495.2 g/kg.
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T3: R AL B, T4: A8 AL A 22 Rt
MRS TS: RGBSR ELES 0k ; T6:
LA R R BN R A T7: URAILE
T Z R A b ES . ER 3k, 21 A il
iR — EATFHACRE,, WK EEETIRE 2 ~
3 cmo

TR, WA ARG 2.91 ¢(3 081.69 kg/hn',
i A A B i 52.6%), A BRI A AL iR 2.98 ¢
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(3 155.82 kg/hm®, AL 51.3%), A
oA ALES 3.07 g(3 251.13 kg/hm?, o A4S & B
49.9%), B It L LSS 3.01g(3 187.59 kg/hm?,
IR A 50.8%), JRATYE R Al EALES 3.02 g
(3 198.18 kg/hm®, 4 bHG & 50.7%), KA HL
gz + A Bt S R4 3.05 g(3 229.95 kg hm?, 344k
B 50.1%). RIEHIR 96 dCE RS A F ).
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1.5 HiEE

VE & G387 3 Microsoft Office Excel
2016 Al SPSS 20(IBM 2~ #], FERE) L MEST .

2 HEREHN

21 AEEFRSTFEFEIT T IEEREY R
211 G B SR TR R Y R ) K 1 Ar
DIE I, ORI T, T6 Al T7 AR + 34 My
FR AR T8, T2, T3, T4 A T5 AbBRE T4
BERA 43 BEIA 1 9050 M) i R 2 R A Ak
BN > S AAARESROR . BURLARER, ORI 4R
SR B S e AR AR . R B > R AR
fRASAbEE, Y5 T1 AR R 255 . W BE =
ORI, LA T7 A BHA PR ot S B R iR oK, ik %]
3.41 cmol/kg; T1 P[RR/, H 0.23 cmol/kg;
T2. T3 AHART B, HGIES A% 1.74 cmol/kg
F11.86 cmol/kg.
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i LA IR R A, TR

E1

2.1.2 X A HETE A TR A R R A R E 2
R AN TR) Ab A 39 e A R ) T, A BE I A
IR T3 A FEAMYRIN BRI aH . s EE] 1
TR P E Y RSB DL T1 AP, T3 5 T5 b3
TR, H5 T AR B2 % T2, T4, T6
I T7 AbPREE T1 AEPEREAR 13.6% . 15.2%. 20.6% Al
5.4%, 2= IAN T35 o WSCIR D 45 A 3L A A D 4 o

AREBRIEUELETLELRENREET K

R T T AR T7 Ab BRI 4 e 15 %
W I B i BEIIREAIG 3.19 cmol/kg, P e
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o3 BEW B OGRIT AE AR 2 Je /N, 4 0.10 emol/kg.
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T7 AbHE 5 T1 ARPRIC I 2525 5 /3 BERIA SRRk B 1 LA
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2.2 ARZEFITRLET T EBEAMEROZMm
2.2.1  XF3E pH hAAfbE N B 4 A ANEZE
Frid E AL A FE 43 pH p9ASfR i<k, i AT %,
F AL BRI S IS TR, &5 pH A%
7.0 BT it FH I A AR A A A0 B 3 pH AR Y
BT TIANEE, 7555 1~ 10 KAA, &Ab3 pH ¥y5
TR, T2 A PR R, T3 AL BRI Z 5 20 ~ 65 K,
T4, TS, T6 LUK T7 4b#f pH ZS AL BUEEARL, X3
KMEHETVPE, T, T2 5 T3 WE TFRE#HEE, HE
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2.2.2 RIS B A AR A 5 R F
Bl S wTLUE it o AU A5 45 b 2 A HE AR AL T
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IR JE A AE 200.00 mV ZEAPEB), T2 AbFRLESE 5
KEFRBNEE, 2585852 TREHE % 15 X, T3,
T4, TS5, T6 LUK T7 AbBE e Ak s o7 34 1) i
fH, 55 15~55 KfaT V8, HAEMEFEAA KHER
PN T6 > T4 >T7 > T3 >T5, T5 4bH 1 rp A ki
JRHAITESS 45 RIGRM A 2R TR, T3 5 T4 4bH
e 55 RIGARITRHe, T6 5 T7 Ab3AEs 55 K5
ZE TR T2, T3 5 T4 A HHERARERE 125.00 mV
JiAi, T5.T6 5 T7 A FREZARERTE 190.00 mV 245 .
FESS 10 ~ 55 K, SRt SRS A 31 S Ak A S i 7
P44 T1, T2 4bFHES 50.00 ~ 120.00 mV.,

2.2.3 X RN PR EOR B B A AR AR Y 5 K 6
FR N % B i A AL A5 Ak B A g v g M R 1 3
Bk, FREIRTAL, 2B 4 s R A R Y e
W4 FIHE FRERGEH . T1 AbBRA 55 PRk
T 3.50 ~ 5.00 mg/L P al, T2 ZbB 4 5 v AR i
FESS 3 KIRFIE(E, 25 5 KIFIRIRAL, WmZaatEs
WL AR FFAE 4.00 mg/L 2247 T3 AbBE G M Mk e 2R
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WA 50« ANTRIREHE 3 SR AT XA 7 PR T A S B A M A i 859

2.3 XS

1 ARG AR L, hRnH, 7rEE
LURSTVE/S Ul st ) s NI 47N R VA D ORI € 2h7135°4
P55 Y R e B AR O, e T o ]
TEARSE o 73 BEM S A I e (07 5 3 SRR Bk 35 R A7 A
F ARG s I IR R i S R IR S DA R i
JELPE I S 2 IEAR O, IR R R S TR R
i SR o R R S A 2 TR AR O B L
T o i SR A R 67 A R T
O UM OCHIIE AR G s i RV & 1 Sk
S Jor 5 AL 3 P Sy o o e A A 3 IR AR O

T 1k ST 5 70 BRI AR 0 3 I ) o 5 R SR 1R
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3 ihie

WA PR IR IIEUK, K RIREAR, A HiE
JEVER R ER, FR o AR H , KRR R AR KA
HEZPIE], T BEAR K RE 0 B R A
AT RIS, W 20 A J S . R
YRS, BEHCARE T 2218 A2 M iy L3 pH, 2 +
B PR K i v A Al UL | BT R
A5, DT A0 R FH 3900 7 B ),

x1 SZiHEEMEXEN

pH LRI A ISP AVREE SO TR TR PR S BT R SRR R i I R
53 BEM A T -0.865" -0.515 -0.091 1
WHR Y & -0.638 -0.732 -0.397 0.830" 1
R -0.844" -0.755" -0.459 0.892" 0.906" 1
W PR o R -0.758" -0.612 -0.341 0.752 0.892" 0.830° 1
R W FY) R -0.190 -0.803" -0.382 1
TR Y &/ -0.293 -0.905" -0.295 0.975" 1
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SER O AP SR R R A n 4 T 0] - RO TR T SRk
FEARA(E 6), B, i S AT 0 B A B
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SrBEWA LA, S0 Fe-P BOZKARRERL, USRI
L pH FHig, B B S I At R
WFoERH] Fe®' 55 M 5 2 I o b ) T 22
URER Y , A Pk IR B 50 R B R D
L i S S R B A A A IEAH G, 5 A RN
T o 73 BEA VRl 75 1 3 D) T35 o A R O A 22
i TSGR , 3 T A5 Ak MR 7 B, S T ALIR R,
TER T B & i e

Zi b, CEAHER MRS A YL + A5
A 7 i M SRR B, f v 0% pH SR
R RLAL, ek RIERRSE, AT KRS T BE; S5
e S0 B BT I S s 2y, A R v A A
A RO A, B SR, HROK R A
PREEHE , DN B g 7 it o A I A 45 R A 15 ok —
A RIE

4 ik

ARG T it AR A 2 X v A AR A
RACE, o 8 A8 R 5 WO R, KRS
HO R AR e 4, SR B A S BNE , ST hn5d 5 7K A
A H WY I R R R SRS AL B SR )
J S | TP A S A R L B
BEW A AN it 3 S AL B A P BRI 22.0% . 17.5% .
27.8% . 47.4%, WOHRINEANTi o S A5G Ak 27 2 R
ik 28.3%. 29.3%. 28.3%. 26.3%; ‘it E fLEs R
SEFRAH LG, H A3 pH P34 5 3.0%, TSR]
HL 7 5 7 PR SRR B 3R i 1.4% AN 12.5%; Hulkesk
IR A RS BEE YRR 17.5%, H S
BRSO 37.3% Ml 100%. AR5 41
T, SRt S A B DL 2 R £ 2 2R R A T
BiE, HUCNGORE DU R AR ZE R,
a7 S R HR ) 0L FH SR AT 5 4
WAKHE 5 SE LA
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