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Effects of Land Use on Manganese Distribution and Fractions in Wetland Soil of

Sanjiang Plain, Northeast China

ZHANG Zhong-sheng, LU Xian-guo, SONG Xiao-lin
(Key Laboratory of Wetland Ecology and Environment, Institute of Northeast Geography and Agroecology, Chinese Academy of
Sciences, Changchun, 130102, China)

Abstract: A detailed investigation was conducted to study the variations of manganese contents and fractions in soil under different land
use patterns in Sanjiang Plain, Northeast China. The purpose of this work was to study the changes of manganese and its fractions
during wetland cultivation and their relationships with environment factors. The results indicated that the total manganese contents
(Mn,, ) were relatively low in wetland soils. When wetland was cultivated into dry farmland ( corn field) , Mn,, showed an increasing
manifested a decreasing trend. Among the four fractions of manganese in
) and the

oxidizable part (Mn_;) were secondary. During the cultivation of wetlands to corn field or rice paddy, Mn_; was the only part with

trend, and when wetland was cultivated into rice paddy, Mn,,

soil, the residual part (Mn_ ) and the reducible part (Mn,,) were predominant while the acid extractable part ( Mn

ext

significant change. Mn _ and the transformations among manganese fractions were affected by many environmental factors, with sulfur

tot
content, pH and dissolved organic carbon playing leading roles.

Key words : Sanjiang Plain; land use; manganese; distribution and fractions; environmental factors
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Table 1  Reagents and conditions of BCR producers used for Mn fractionation

s PR A/ mlL AL/ C PRI ] HRIEZS
1 0. 11 mol-L~" CH,COOH 40 22 +5 PR 16 h QST
-1
2 ;i;ﬂ%&%;ﬁ?ﬂm 40 2+5 &% 16 h AL A
8.8 mol-L~! H,0, 10 22 +5 M1 h, BRIRD A
3 85 +2 M1 h
8.8 mol:L~' H,0, 10 85 £2 A1 h
1 mol-L.~" NH,O0Ac(pH =2) 50 22 +5 PR 16 h
4 FK 50 130 =2 Hf# 1 h BB

1.4 el
R T DRUERE S A B i A IR R e g i
AT PATRE RIS IR 25 (40 BT, PRIE T U 2 245 2R 152 25
1E10% LA SRIEZS 0D 4 P B 28 & & Z Al
53 Mn,,, & & Z AR ZZPRIEAE 15% LLIN.
S5 T A A AR B B A% ILAE Y 7E 3.0 mol - L™

FR s YL 8 T FHAI P R o Y 25 2 /K e J
T RGN S el s i gk At

H 43 HT R FH SPSS 13. 0 #1044, il R FH Origin
7.5 BAF. Gt oA ISR A DG S BT L BRLIA
BT 250 R 2 e R R 53 BT 7E P =0.05 K
R L
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H Mn,, 284635 Bl R 107. 73 ~2798.99 mg-kg ™', -
YI(E R 403. 24 mg-kg ™' TG AR B A K
RUFN B A B BT ok, A2 i AR K, MR 5 F] 10 000
mg-kg ', T R F 2 800 mg-kg !,
T A A LB 10 ~ 5532 mg-kg ™', F
710 mg-kg ™' BIpITA A 2 HEPAE SRR
H1065 mg-kg ™. HLLLZ T, =VLFJE LA &
HAE TR R K

F2 SITFEHELEARSE

Table 2 Total Mn and other element contents in soil of Sanjiang Plain

i i 1 T
Mn,,/mg-kg ! 107.73 ~2 798. 99 403.24
AV% 2.96 ~9.07 5.45
Fe/% 1.04 ~3.99 1.66
pH 4.48 ~6.84 5.80
SOM/g-kg ™! 1.50 ~214. 08 47.80
DOC/mg kg ™! 11.81 ~170. 15 58.92
S/mg kg~ 93.06 ~961. 17 273. 60
Sa/mg-kg ™! 3.80 ~59. 28 12. 96

2.2 =P R EERORRSIES S
V0P R IR RE IS S R 3 iR,
IR FELPL Mn, FI Mn, R T, 405 g
Mn,, 7% &/ 54.38% 1 29.17% , + 3 Mn,, 5
Mn, & 8 KB 2, 23] i 13 rh Mn,,, 19 8. 23% Fil
8. 66% .
®3 ZITFRELIEPFAREEFSEE /mg kg™

Table 3 Mn fraction contents in soil of Sanjiang Plain/mg-kg ="'

H i I
Mn,,, 0. 65 ~345. 40 33.19
Mn,, 0.85 ~1857.60 117. 64
Mn,; 2.71 ~128. 34 34.93
Mn,,, 73.56 ~670. 45 219. 30

2.3 AR A T R S IR

A LA, 1 Mn,, & 227K
KE ). AE L HAH 2T 3% Mo, & &1A7E
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Fig. 1 Mn,, and manganese fractions in soils under

different land use pattern
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FF, L &R A S Mn, 9B BR T
Mn, 5 Mn,, BB TR 21 22 S/ 2 A (F =3. 652,
P =0.044) A 3 PB4 & & N B B 25 5
AW, W0 b, B GE J () AN [F) 6 3R] M 1Y
ST, /NN B 5 R 5, 4 M
TR TR, BAOK T, L 3Erh Mo, & R
2.4 T3 RV MR R A R R

FHOCHE 3BT 2R B, 3 b SV % ik SO R
B Z P 2RI R 25 A 52 a3k 4 s,

I R R R BT KUK i A Ak
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H T EA ZR A, Z B Z RS N T 1 i,
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x4 HEEMEELFD (n=83)
Table 4  Results of correlation analysis

Mn Mn,, Mn,, Mn,, Al S Sa Fe DOC pH SOM  Mn,,
Mn 1
Mn,,, 0.942** 1
Mn, 0.972** 0.937** 1
Mn,,; 0.742** 0.630"* 0.616** 1
Al -0.205  -0.257* -0.152  -0.291** 1
S 0.383"* 0.481"* 0.433** 0.088 0. 052 1
Sa 0. 099 0.226*  0.040 0.225* -0.140 0.271* 1
Fe -0.223* -0.281* -0.163  -0.186 0.576** -0.204  -0.213 1
DOC 0.244*  0.386"* 0.245*  0.103  -0.164 0.450** -0.095  -0.317** 1
pH -0.279% -0.297"* -0.194  -0.554** 0.317°* -0.155 —0.464"* 0.346** -0.228° 1
SOM -0.023 0.027  -0.010 0.015  -0.039 0.354** -0.043  -0.214 0.588"* -0.355"* 1
Mn,, 0.858** 0.696"* 0.727** 0.800%* —-0.253*  0.124 0.092 —0.236* 0.104 —0.298** -0.096 1

1) * F/R P<0.05; * * 3E/R P<0.01

s g, g S A TR AR, A
0.25 ~0.55 g-kg ' Z[A] X FEIE W TR MR R
e R FE R R A S S MR, 7E IR 1k
AR R, SRR I | SR
T3S Fi S M, 2B EIEAHCCR. | TEERR
oK AR R, 13T Eh 8K, S FEDL S
WHEANBRIERAAED. b Mn 5 S s FHA
PR (4n—SH SEAPLE e ) Ml 4 & s B 6 5%
VERITE 0 RS sl 35 22 Ak B i g [ . 4 MinS (1)
BB (K,) AR, MnS(RET) Ry 2.5 107",
MnS( %)} 2.5 x10 " | YIRS T .

3 Min, JEFE P S A 3R 1T 0 A S
TR B AR MR IE S, Mn, JLF 45
REDAE R, (HH i — IR, JF HLbE S LI
Z0F BRI pH A Eh A9 AS TG AR KAy 22 Rt
FERR M o I AR, M, 7] 4§ M, ) 20% ~
30% , 1M ££ B P 5 B AL S5 4 R AR A My, 1)
0.1% ", 43 Mn,, . Al, Fe, S, pH. Sa i1 DOC
¥ 5 £ 1 Mn, 5 E A IE A DG E 3 A GG R,
Z e eI Hr B £ e M, 22 e
Mn,, . Sa Fl DOC & S2 L.

+- 3 Mo, J& Mn,, B9HEN P, 13 Mn,,, (1)
Hahn, AR TGP EE T R, OCT Sa 5 Mn,,
KREAMFIFAWRA. T SOT™ MAAFERS w4
ML EA AR OIS R e BRI i Al £
s, MnSO, BRK IS B W HEEH 5. IR
] B T R M B R - 1 v | - 498 e R 3 B
R, BRI 4 398 P TS AL FE 15.5% ~68.9%
Z A28 4k, DOC & & B, fe ik 7 b i A
M B AR o - S A A2 AR, B

Az P ik A A T SR E e 0 AR SRR AR A
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REE—A o T A AT R

Mn, JE48 35 b im0 AR A T LS S
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Mn,, &5+ Mn,, . S & DOC & &5 W& FMH
KRR, IFFEZ D M, M1 S & 550,
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TR YEA PSS G 0, L AE DA ST 4h
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MLBC 7 (A 1 28 B B 5 A E I ES A B T 8
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BRI pH S5 )T 4 38 b 0 A iU 2 1Y
Mn®* | DTS 350 4 48 mT S A A 7 s 34,

Mn,, FE R RELET W) fas i iy MELLFE )
MAHEHIES. Al S &M Fe S E45 Mo, 21
EMMAEICR AT RESE T AL, Fe [F] Mn 78
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