+ 1 (Soils), 2015, 47(1): 63-67

DOI: 10.13758/j.cnki.tr.2015.01.010

THwE RIS SRR

a 650201
Fe2+ Fe2+
(In-Fe™) Fe®*
Fez+
Fe2+ Fe3+
S153
02 — MnOZ — NO; — Fe3+ —
SO; - CO, (i
NO;5-N Fe**
Fe* NO;5-N Fe*
[2-3] [4-6]
[7]
1966 Chao Kroontje
NO;-N Fe** N, NO;
NO N,O
Sahrawat™’
Fe? NO;-N Yamane
Okazakil'"
NO3-N Fe* Komatsu !
Savant [
[13]
[13-14]
(31101605 31260503)
(1974—)

2
2 210097)
KNO;
NO;-N
k b w ( )
(Fez+ Fe3+)
NO3-N NO3-N
( )
[15]
Fe2+
Fez+
Fe** NO;-N
1
1.1
(24°29" ~ 30°04' N, 113°34' ~ 118°28'E)
[15]
(Ferralosols)!'! 3
( Q S
G) 5 « @ (B)
(T) U) (R)) 15

GF GB GT GU GR
QB QT QU QR

(2010ZC083)

SF SB ST SU SR QF

E-mail: xuyongboxx@163.com



64 47
3 3 45
3 0~ 20 cm 1.4
NO;-N
1 mm
4C [15] (k) b)) 0~7
1.2 NO3;-N (v7)
KNO; [15] Fe**
Drury 7 Fe? k b
30¢g \Zi
1 mm 250 ml
30 ml (30+1)C
” 2
3 NH;-N NO;-N 54 Fel*
Fe’' In-NH;-N 1 Fe2'
In-NO;-N  In-Fe*' KNO, Fe*
10 ml( 6 mg NO3-N)KNO; Fe?
( kg N 200 mg
N 556 kg/hm’( 20 cm 45 :
28x10°kg ) 7 KNO; Fe?*
(P<0.001) 0 (D
704 6 28 Fe?*
N, (P<0.001) KNO; 1
1.01x10°Pa N, 3 10 min ( 7~11 ) KNO; Fe2
704 Fe2"
(30+1)C 7 Fe**
0 NO;-N 0~7 Fe**
1 247 11 18 28 NH;-N NO;-N 900 -
Fe?" KNO; 800
(3 10 ml) % Zgg
£ 500
1.3 & 400
NH;-N  NO;-N - ;gg.
4:1 3 mol/L KCl 80 ml( 100
2 mol/L) 25°C 250 r/min 00 10 20 *30
1h BEFRRHEL (K)
NH;-N  NO3-N 1 REEFHE Fe 2 BELIL QT3 A1)
4°C Fig. 1 Changes of Fe*"contents during anaerobic incubation period
N B (e.g. QT3)
NH;-N  NO;-N
Skalar"™San 2.2 KNO; Fe’*
3.9% 0.2 mg/L KNO; 45 Fe?
(0 [Fe*] a-
pH 3.0 b x In(?) R* 0.66 a b
ICP (IRIS-Advan y b
Fe2+ [18] Fez+ b
Elementar Fe?* bre



65

KNO, Fe?' NO;-N 2.3 KNO; Fe**
2 1
[NO;-NJ=axe AFe”] (P<0.05)  bre 0~7  Fe Vre (
R=0.60 a k Fe*' ) Fe”

[Fe*'] Fe*' k k b
Fe2* NO;-N V7 r 0.721 0.646
20 0.656 0.758 0.636 0.578(P<0.01)

B +
2001k y:7112.86000m : . bFe VFe ANHy 'N( 7 )
_ R =08185 In-NHz;-N ( NH;-N
80 180 .
§60 ) r 0.515
£ 160 .
Z 1o <. 0.893 0.450  0.752(P<0.01) Xu  Cail"
%‘ k \ %
120 -
In-Fe™'(
e 100 150 200 Fe** ) (r=0.472 P<0.01) Fe*
Fe™ (mg/k
¢ (meke) (bre, Vi) (r=046~051 P<0.01)
‘ 2 KNO; SbIRh Fe“Z f” NO;-NiR[E H*J%,% . 0 Fe (In-Fe*")
Fig.2 Correlation between Fe”" and NO3-N contents in soil
amended with NO3-N (e.g. QT3) k b 7 (m=0.57~0.77 P<0.01)

£ 1 Fe T RAFEHRFN NO-N T4k RAE 547 8] B9 H8 =14

NO;-N

Table 1 ~Correlations between indicators of changes of Fe*” and NO3-N
In-Fe** bre VEe k b v ANH4"-N
In-Fe** 0.472%*
bre 0.511%* 0.751%*
VFe 0.455%* 0.931** 0.861%**
k 0.314* 0.774** 0.721%** 0.758%**
b NS 0.617** 0.646** 0.636** 0.884**
V7 0.309* 0.568%* 0.656** 0.578** 0.893%* 0.815%*
ANH;-N 0.327* 0.476** 0.515%* 0.450%* 0.795%* 0.767** 0.847%*
In-NH;-N 0.380%** 0.656%* 0.893** 0.752%* 0.815%* 0.715%%* 0.844%* 0.662%*
k) EE P<0.05 P<0.01(n=45) NS
van Cleemput!'”! £ 2 FeBIRERRIMERFS LIRMEROELRY
Table 2 Correlation coefficients between indicators of Fe** content
reduction rate and soil properties
TC TN C/N
24 KNO; Fe2+ br. 0.410%* 0.604** —0.401** —0.333*
VFe 0.326* 0.498%* —0.380* —0.351*
Fe** bre  Vre
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(TN) (C/N)
( 2
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ON Fe Fe3+ Fez+ Fe2+
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Ferrous Iron Involved in Denitrification in Subtropical Soils
Under Anaerobic Condition

XU Yong-bo', CAI Zu-cong®
(1 College of Tobacco Science, Yunnan Agricultural University, Kunming 650201, China;

2 School of Geography Science, Nanjing Normal University, Nanjing 210097, China)

Abstract: The possibility of ferrous iron involved in denitrification in subtropical soils was investigated. The results

showed that in the treatment KNO; added under anaerobic condition, the Fe*" concentration decreased with incubation time, and

the decrease in Fe®' concentration was significantly positively correlated with the reduction of NO3-N content. There were

significant positive correlations between the Fe** concentration at the end of pre-incubation (In-Fe**), or the decreasing rate of

Fe?* concentration during the anaerobic incubation period and the indicators of denitrification capacity (k, b and v;). The contents

of amorphous Fe oxides (active iron) were also significantly positively correlated with In-Fe’" and the decreasing rate of Fe*"

concentration. The correlation testified preliminarily that the active iron was involved in denitrification by the electron transfer

between Fe*" and Fe®'. Fe** could participate in NO3-N reduction during denitrification acted as electron donor when other

electron donors such as organic carbon were restricted. The results also suggested that nitrate could also serve as an electron

acceptor in the oxidation of Fe?* to Fe*>" under anoxic conditions, indicating the reaction would probably universally exist in the

subtropical soils which are abundant in iron oxides.

Key words: Ferrum; Anaerobic incubation; Denitrification; Oxidation-reduction reaction
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