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HESEAPE R AN R . pH 8,16, A HLAK 14.87 mg g™,
AR 1.49 mg g ', 2B 1.03 mg g ', IRk 182.9
mg g ', JEE Ik 39. 29 mg g, K TE SO
( Water soluble sulfate, WSS) 5.71 pmol g~ LK
Sk & & (Total water soluble carbon, WSTC) 19. 01
pmol g~ "(H A T ALK A B ( Water soluble inorganic
carbon, WSIC) 7.02 wmol g~ ', & HL% &% & ( Water
soluble organic carbon, WSOC) 11.99 umol g~ '), FH
B A8 i H 14.95 cemol kg ', B K K & 0. 68
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gg o
1.2 [ERREEFRR

SR FHUR SR R AU I B 3% 09 O s o BRIBORLT -
HERE S 1000 g #5140, 23 0 B T 248 10 ml [y 1L
TR AR K 8 A A 258 T K, ¥
A K A4y 9 R 25% .50% (100% F1 200% ( 25K
WHC 1 36. 8% ~294. 1% Z ] ) , 754, 5 min [ 2
TR IR ZE K iR e % R 172 BT ORI R
A 30 £ 1°CHEFRAE AL BRALEE( 10 000 lux) ,1/2
BT EERFRA D 30 £ 1°CHROBR R ( Bt R)
FEUCRFERT 2 A BRECH 3 L, T R 21 J5 &I A
9 ml 0. 5 mol L™"py£h e, B F 16 I &5 52 46 h 7E
30 £ 1°C iR 24 h, 24T 0. 22 wm P&
SE TR Fe (T0) W B o B3R 45 005 & A 3 A 3 0
KA RIE ST A B IR, H 25 ml KE T
KA PEA 100 ml = Ff i, 1573 U8 5 4 b LK %
M TCALBR FIAT BILAS 1 7 6 5 o B 3 08 40 A T 23 A< A
H CO, Al CH, W F &t
1.3 SRS A%

- R B AR I SR T IR . B AR
i FH 0.5 mol L™l $HL Fe (11) 5 FH AR MES whf [ 5
P KRR TOC 23 43 (5 HE TOC -
VCPH,680°C it 4k #5 5%, Al (o B2 A0 A DU, N, 2k <
150 ml min~") 5 . T 22 4A h CO, 1 CH, # R
FHAHH 3% 23 B (13 K 35 GCT980, #4 5 K5 Il 4%,
3 m x3 mm Porapak Q #,3%X H,,#kFE IR 110°C
FER 100°C K I 5 75 150°C AL 100 mA)
1.4 #HiEgE

B 45 % A Microsoft Excel ,OriginPro 8. 5 #1 SPSS
13.0 53t ab 3,

BEGRE SR, kA A 8 SR A 0.5 mol L
HC1 AT 421 Fe (1T) ¥k B 2R ] Logistic 77 B 5 -

* (1)

t:l +be ™

Kb, COl R FEE ¢ JAF PR R R Fe (1) B B

pmol g™ ;1 S HE IS H], dsa MR R Fe (1) 1
KEFR A JEH) , wmol g™ 5b N I8 HR &
Bk Ry SR A R R, AT ORI R A K R
RiER (V) , HBE% T 0. 25ak ,mg g ' d 7' s ik
R B E] T, =Inb/k,d,

e BE B F2mE Fe (1) 4k i FE v Fe (I1) 1 ¥k i
F RO AU E

L =L, +Ae " (2)

X LR B 35 ] ¢ K Fe (1D) O , wmol g7,
HI T35 IR AT R & Fe (10) AN Wr 34 A0, ¢ 79 f/ME A
Fe (11) FALTF G A F ] 5 L, AR FR v Fe (11) 1Y 55/
{H ;A KRt e Fe (1) A8 LTS, pmol g~ ;¢
N HRE R, d T e R SRE ] d

2 4 R

2.1 k43R5 3 KR R B9 22 0

WEERE IR, AR A 40 B K R F 0.5 mol L™
HCl 42 B Fe (11) ¥k BEAEfL A 18] 1a fiT7R , K 43 & & 7E
25% ~200% Z [8], 29 2 fx K +F /K &t ( Water holding
capacity, WHC) 19 36. 8% ~ 294. 1% Z [a] , Fe (11) [
VA R it 3 S I () 185 i 34 5 90 S PR g I S 3 W
TRE W S i — 20 o0 B R ARG S5 &
Logistic F#( % 1), £ 1 7] LLFE B K> & & H
25% BN ZE 50% , B i i SR 1 104.7 pmol g
O 115.8 wmol g™ H4IE Hy 10. 5% , 4 7 K ik
K2 100% B, A7 XS T 5 7K B 50% 2k 38 5 7 #
HINT 1.9% . JRBD, &K & 7E 25% ~ 100% Z [A] B,
- 5 v AT Bl AR A W 3 i R B B S K G T g
A 8RR 03 T kAR, 3R B K 43 R R A i TR Y
TEACTTEG TN 7 AW 2 3 S ik i B it o L Ah B
K3 i 3 IR D e R R IR ET . K Ar
i 200% B, 3557 2. 16 d ik s iR B | oK, B2
Tk 25% R FT T 2,09 d, de K A B ) 45
T 49.2% o, HCETLLE Y, K R B 0 X A 5 i
T2 14 5 W) = B2 4 T A A I B R T R Y
], LR A =380 T A SR

O HR 8% 5 B 45 7K 43 A 3 Fe (11) 19 ¥ 2 Bifi 15 75
R T1] F) 728 Ak 5 38 50 B AN ] 349 52 050 T v S ARk
B, WIIR KR 25% BRI fe KO8 TR Ry 58. 63
pmol g ™' K AF & AT 50% ~200% 2 [l it i Kk
JE AT 73,18 ~74.82 pmol g ' ZIA], B E Tk
ISP 25% T  H = FZ M EER(FR2). B
1Y) di 2 3 it U A 7K 43 5 i 25% ~ 100% 2 [6] &2 T

http : //pedologica. issas. ac. cn



4 1 B WA < 7K R - Bk AR 3 ST BR 1 D BROK 43 2800 855
PERIY, kRt 100% 15 200% 2 W 6 G 22 50 Fe  S0% I, M A 7k Rt T L8801 0 A SR 380
CIU) P P AR A 25 7K 7 3 522 L 51 15 o s e A1 AR E B M E K E KT 50% I3 % ok
A e KAE LR B K i 50% I ATk R AR Eﬁxﬁﬁiﬁﬂﬂiﬁﬂtﬁﬁ,@ﬂuiﬁﬂ,\ﬂi,; i Jit
HEKBHXLRWEWMMN, R, Y ESKENT i, B A A

140 140
a ity Dark b JGHR Light
120 - 1 120 - . ?35?5
—2—100%
= —Y 5—o— /-?’/ = -
~ 100 —g% E =100 #—200%
k) i)
R R
S) —a—25% S
P 60 —0—50% P 60
——100%
0 —4—200% 0 B .
@
20 | 20 | —— 8
0 10 20 30 40 0 10 20 30 40
3£} R] Incubation time (d) B 3£ W} R] Incubation time (d)
BT KA AR B0 % 8k S Ak ) A AL SR 5 0 (e OG0T 5 b, SLIRAMET)
Fig. 1  Effect of water content on iron oxide redox process( a. incubation in dark;b. incubation under light)
F1 REEXEFRSEREAKSLIE Fe(Il) iRETHHFESH
Table 1 Characteristic parameters of the variation of Fe(II) concentration in slurries under incubation in dark (n =12)
IR K H R a AR HE BRR iLLl}u
Initial water content Reductive Rate constant R? E@Eﬂﬂ max
(%) potential (wmol g~ ") (d™h) Time max velocity appeared(d)
25 104.8 +1.9¢ 0.38+0.04 a 0.98 4.24
50 115.8 +2.0 ab 0.35 +£0. 04 be 0.98 3.19
100 117.9 £3.1 a 0.32 +0.06 ¢ 0.94 2.63
200 113.6 £2.9 be 0.38 +0.07 ab 0.93 2.16
-1 Average 113.0 £5.8 0.36 £0.03 3.05 +0.90
AR RECV(%) 5.10 7.70 29. 40

T[R9 7 B AS [ 7R 22 57 1 5

0.05). The same below

i 3 K (p <0.05)

I IF] Note: The different letters in the same column mean significant difference (p <

®2 ABREFHKEALTELIENFESH
Table 2 Characteristic parameters of the iron redox process in slurries under incubation under light
I KA J5 R 0 R AL Fe(1L) Fe/MH, . ;
0 03 5 K A . N . AR Rk ERER
Maximum Fe(II) Final Fe(II) Fe(1II) L,.;, Minimum
Initial water Rate constant R? P B
produced produced re-oxidation of Fe(II)
content( % ) (d™") n
(p,molg’l) (p,nmlg’]) (;Lmolg’l) (Mnmlg_')
25 58.63 +0.38 b 18.42 +0.38 ¢ 40.21 £0.22 b 18.46 +0.74 d 0.20 £0.03 b 1.00 9
50 73.43 £3.19 a 27.67 £0.30 b 45.77 £1.96 a 27.78 £0.34 ¢ 0.28 £0.03 a 0.96 11
100 74.82 £4.29 a 36.25+1.58 a 38.57+1.51b 34.00 +2.70 b 0.10+0.03 ¢ 0.99 11
200 73.18 £2.41 a 37.28 £3.35 a 35.90 £1.99 ¢ 36.86 £2.87 a 0.10 £0.03 ¢ 0.93 11
-3 Average 70.02 £7.62 29.91 +£8.79 40.11 4. 17 29.28 £8. 15 0.17 £0. 09
AR RE CV(%) 10. 89 29. 38 10. 39 27.82 52.42
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2.2 KOKRAMGENTRERTRERKEERSE IR & T, & K & 25% B CH, 7= A4 & 0.32

sk

WG IR, B4 K B AT A 5 ok s
JCHLHK ( Water soluble inorganic carbon, WSIC) & i,
FEAG 7K ¥ 1 & HL B ( Water soluble organic carbon,
WSOC) % &, B % ¥ 45 /K 40 & & A 25% 3% fin &
200% , WSIC M 9.33 wmol g ' #% it & 28. 08 pmol
g "5 0 WSOC W] JA 31.50 pmol g~ 3% #f [ 1k =
23.67 pmol g™, AW WSIC Bifi % & 7K &2 Y 34 i
SIS N R AR R F, W (B AE 3 K & 50%
B WSOC il 5 2 /K 2 114 3 o b, 2 390 5 38 i )5 B 1K
R {E S BLAE 5 /K i 100%

LA 53R AR E L Ol BRI E B AR T WSIC % &
(B 2), & KETE 25% 50% 100% F1 200% [ 3¢ IR
X WSIC i [ A5 g 2 43 51 R 19. 6% 40. 6% 47.9%
61, 7% . JRED, K503 8, 6 HRXT WSIC 1) j
G R 2 B A . 6 R X T WSOC 52 i ) IR 7K 43 {R Bl
i, & K & /N T 68% mf (2945 T ik ke & iy
WHC) St B AT LLRE IR WSOC & &, % 7K it 25% il
50% st 't B 45 3kt ' 4 I A T 22.49% 1 13.90%
K KT 68% I GHE AT 3% fin WSOC % &, & /K &
100% 1 200% B 5t B8 A 3k O 43 51 34 hn 1 20.33%
M122.18% ,
2.3 KHRRMREEEFITRE CH, M CO,F=4£H

22

KFG I EKRENTF 25% ~ 100% Z 8 56
CH, /™A=, H CH, ;™ A i B 7K 43 7 & 1 3 i &2 B0 3
(R 3) . wOLKMET, &KE N 25% B CH,
AR 12,18 wmol g 7' S K BT 2 200% Y
CH, =R T 76.19% , iK% 21. 46 pmol g™,

pmol g ~' F 7k i 200% i} CH, f3k 1. 01 pmol g ', 14
T 2016 4%, StRA AL W 2 AR T CH, R, HEOG
i CH, 1 P35 7 5 43 31k 17. 58 pmol g~ 5 )l BRIHY
4 0.69 pmol 571 S Z B SEAL PRFRAR T 96. 08%

35k 47K & Water content 67.75%

= 301 i\‘> \

g 2
i ::; 25F §/§
48 o
B ) G I
a0 L e ROGRAVEHETEHLEE WSIC-dark
23 —A— G IR KA PETCHLAR WSIC-light

S I5h —e—BEYE IR VA HLBR WSOC-dark

5 | —o— YRk HA HLEBR WSOC-light

S T2

= 10 - / = A

=
5 L 1 1 1 L 1 L 1
50 100 150 200

47K & Water content (%)

P2 oK o3RI %o K A K T ik e B R
Fig. 2 Effect of water content on water soluble carbon content

in the paddy soil

WG T BEE &K B IS N CO, ™ A4 & 5
FEREI G AT B RE & K B AR L CO, AR i &
ARG AN TR) K 43 25 5 ) 72 5 2 800 5. 08% it i)
CO, ™ & fifi 5 2 7K 2 (138 i Sk 5 BRIt 35, AN TR)
AR ) AR 5 R 30.21% , {HO BB CO, 7= A= & ALK
0.96 wmol g ', % 2 ke Ab B AR T 95.80% ., CH,
1 CO, BB JR LU B 7K o 25 ik ) 48 in 52 B0 i 4
RGN 25% 350 ZE 200% B G R IR 4
4 CH,/CO, 4353 1 80. 0% F1 369.2% .

®3 AREKDEHTAEL CH, . CO,H=EMZM

Table 3  Production of CH, and CO, in paddy soil relative to water content

14 B 7k i 6% 3% Incubation in dark

St E5 3% Incubation under light

Initial water CH, co, CH,, €O, CH, Co, CH,,CO,
content (% ) (pmol g™") (pmol g™") (mol:mol) (pmol g") (pmol g") (mol:mol)
25 12.18 £0.67 ¢ 22.37+1.90 b 0.55+0.02 ¢ 0.32+0.05 d 1.23 £0.06 a 0.26 +0.03 ¢
50 17.28 £1.35 b 24.22 +2.14 a 0.71 0. 01 be 0.48 £0.05 ¢ 0.61 £0.05 d 0.79 £0.02 b
100 19.41 £0.50 ab 23.26 +0. 53 ab 0.83+0.01 b 0.94 +£0.11 b 1.17 £0.07 b 0.80+0.05 b
200 21.46 +3.52 a 21.53 +0.52 b 0.99 +£0.14 a 1.01 £0.08 a 0.83 +£0.07 ¢ 1.22 £0.01 a
S Average 17.58 +3.99 22.85+1.16 0.77 £0. 19 0.69 +0. 34 0.96 £0.29 0.77 0. 39
ARRERBCV(%) 22.70 5.08 24. 68 49. 28 30. 21 50. 65
http : //pedologica. issas. ac. cn
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B S5 R W A0 TR B HE R T R e A ALY Y A
fift R AN CH, 1 ™= A, WK 48 v 3 5%
Lk A AN 1T AR Fe' ™ Bk CO, 1 Oy L 32 Ak
HEAT OF- W A A0 4 it A BILBR LA 3K BRAE K AT BT
T W RR VR AN BE U5, Fe (1IL) k38 J 19 [] BF, A AL A %
AR CO, . AR 45 S 7R K 43 %k AL i 5 s
TR TE T 5 K i 50% DL B 3 Jin & 7K & al D) 3
TR I i s 5, 4 K O D B R R 3 S B A sk ]
s B IR IR AT DA i e d5 A i, AR T
B P A A R R L, MK KT
50 % i Fr 7K 1 X BRI TR I TR T Al e KR R
St TG B 1 0 AR, A G T R 2R i o RIS
TR R WA 7 AR T R B

K G3XF A LR B Ak 1 52 e RO BRSO 5
S FE B K A 25% ~ 200% 35 B N, WSIC Bl %5 &
JK T S R i E #, WSOC B2 R AL #,
CO, HEH AR TR BE AN K. 28 B IR S0l e I 5 /K it
£ 25 % ~ 200 % 55 Bl 58 i 359 0] 41 E 45 L i 7 4k, 31X
ATRES Bk m MR & T KA PLER B B a3
INT 55 8438 SR A= W R 1 K 1 A DL 1 7
M REDRIBE, I LL CO, MR R A HLRR B
TEAE 5, W55 7K B 25% A HLBR 67 1k & e o, T 2
WSIC 5K 48 45, W & K & 50% B A LAk 07 1k it fx
KABLEARTR K 4RO T K5 5% 40 d WSOC ¥y T 1
FEHT, X A g 5 g = EUOG A WA WSIC &
AHLERA . FAKE/NT WHC B, 55864 Ot
AL T WSOC By 1k 43 fif , &7k & KT WHC B}
WIS T WSOC W1k 4 i o R i WF 5% 47 76 06 & 7
NATE-RIR I SO TR N R A NP il
K G5 WR L 5

AHIFGE & O BEAT B 3 B AR WSIC & &, 5
BFFE 2 5 — 8 L S IR WSIC iy [ AR i 2 52
Ep S ORI G =N (1 05 5 N & i ]
WIBE T 0 % B0, O IR 8% 9% o B O K i B IG Y B
G2 s O T BH A R A A IR AR S
Y1 B A FH K RN K5 PR TE AU 5 AR W 1 i R

G I 38 i R R B Y B ) 5 CH 7 A
T A TER R TRAI G R R (y = —4. 491, +
31.25;y AW LE= k4, pmol g ™' xR R R
PR B ], d 5 R =0.99,p <0.01) . 3%t Ml i 58

B 2 A AR 13 D 3o 5 AT R S T B B 1 A L AR
X 5 Achtnich 2" .Bodegom A Stams"™' [ Bf 5% 45
R—2, R4 R B R &K E R Inmdk 70 ie
JE AR B 3 SR B BEAR T IR R v Fe (D) X CH, ™ 2E
FA VR, T3 N T CH, 7= A e 28 T 85 5%
PR RS AR CH A CO, AR X e, B, 2 7
Y 3 5 WA TR AL W T RE B R B R Gt O O
GR7= A7 B R A AR 7 A 1 TR B D BRI
W AT — T

JEHRZ T Fe (1) f g AN 7= SR A6 A 40
i ( Photoferrotrophs ) %8 k., FL A7 48 {0, JC i 40 1A 2 %
HR LR AT TE IR A 45 T Fe (11) %46y Fe (TI1)
WY an ' > s HCO, +4 Fe’* +10 H, 0 + ho—
CH,O +4Fe( OH), +7H """ ] 9 IR 4607 4%
AN CHOH W A ) PR AR
L] DA REAR AR 2 1 WSIC, AH %34 ik & o Fe
(1) F ALy o R th & BLEE G A & o WSIC 1%
Y CH, M HEUFAE B IEAH R (y =6. 85, +
0.57,y I W44, pmol g~ ' 5x, 2 WSIC & 2,
pmol ¢ '3 R* =0.97,p =0.01), i H WSIC &5 Fe
(1) 47 76 H 5 35 0F MG 56 R 7Y b I i 3% [ 1%
CH, 1 CO, 7= A 1t 1 mT B JAL I 2 A 45 ¢ (1) ol B
W FE AR T WSIC & &, (2) JEHE Fe (1) 1Y 754
FEAR Y T30 T AE Sy CH, 7™ A= 56 4 o 52 IR 19 R 4
ey , ANk S AL BT L) CH, 7 4 (3)
JCHE HE T F ] WSIC 19 7 400 5 T8 B0, U T
- HEH Eh, 306 2k A AP R R, O IR T LRI A
LA T AR A AL B 1 1 KM 4819 CO, fit CH,
HEB, A T A A7 76 8 G B W Bk Rk 1 1R P 1
PERNE A 40 5 2 15 0] LR IG CO, Al CH, /Y HE R AT
KATH, T B — T

4 4 ik

G I K B Rl LA 4 e ke D' ik A R
TR B ] 5 R B ] 5 CHL, HE i
i IA) A AR A B R B A OGO R 5 R 3 R T
Bil 7 7K 3G 0 2 B ST G S R R A W S B AE K
i 100% B, SR T Y &K /N T 50% B, 3
TN 7K AT 3 0 2k A e KA R A R AR Ak R T AR
b H R H B B KR T 50% B RN & K AN 5 i)
PR ) e R IR i, (AR I O AR A o R A AL TR
L

E B 380 B K AT HG nAR R WSIC % 4t
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EFFECT OF ILLUMINATION AND WATER CONDITION
ON IRON REDOX CYCLE IN PADDY SOIL

Wang Xugang Guo Dayong Zhang Ping Yuan Xuehong Sun Lirong’
(Agricultural College, Henan University of Science & Technology, Luoyang, Henan 471003, China)

Abstract Samples of paddy soil were prepared into slurry with water in different ratio and then incubated anaerobi-
cally in dark and under light at a constant temperature for exploration of effects of water content on iron redox and, water
soluble carbon content in the soil and, CO, and CH, emissions from the soil. Results show that water content and illumina-
tion are key environmental factors regulating iron redox process and transformation of its coupled carbon. Higher water con-
tent accelerated appearance of the peak iron reduction rate in and promoted CH, emission from the soil under incubation in
dark. In the soil lower than 50% in water content incubated under light, increase in water content stimulated re-oxidation
of ferrous iron, while in the soil higher than 50% , a reverse effect was observed. In the soil incubated in dark increased
water content increased the content of water soluble inorganic carbon (WSIC) , which was significantly and positively re-
lated to CH, emission. However, in the soil incubated under light, increased water content reduced the content of WSIC
with an extent expanding with increasing water content. In the soil with water content ranging from 25% to 200% , light
reduced CO, and CH, emissions by 95.80% and of 96. 08% , respectively.

Key words Iron oxides; Anaerobic redox process; Greenhouse gas; Carbon transformation; Water effect
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