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Effects of arsenic and organic matter on the speciation of phosphorus in the sediments of Yangzonghai lakeside
wetland

LI Meng-ying*, ZHENG Yi*, LIU Yun-gen*?, HOU Lei*? WANG Yan? LIANG Qi-bin*?

(1.College of Environmental Science and Engineering, Southwest Forestry University, Kunming 650224, China; 2.Research Institute of Rural
Sewage Treatment, Southwest Forestry University, Kunming 650224, China)

Abstract: Yangzonghai lakeside wetland located in Yunnan Province was selected as the research object, and sediment samples were col-
lected. The contents and distribution characteristics of total arsenic( TAs), total phosphorus(TP) and each speciation of inorganic phospho-
rus of these samples were determined, and the correlation analyses between contents of arsenic and organic matter(OM ) and each speciation
of phosphorus were conducted. It was found that the contents of TAs in the sediments were near the level Il value of environmental quality
standard for soils, whereas that of TP in the sediments were affected by the manners of upstream human disturbance and the contents of TP
in the sampling belt under the comprehensive disturbance of farmland and village showed the highest values. The contents of TAs and TP
showed significant accumulation in the surface layer of sediment, and reduction effects both of arsenic and phosphorus could be noticed by
lakeside wetland. Cay,-P was the dominant component among all the speciation of inorganic phosphorus, whereas the contents of the rest
speciation of phosphorus(including active Ca,~P and Cas—P, potential-release Al-P and Fe-P, inert O-P) were relatively lower. Both of the
contents of arsenic and OM in the sediments had marked effects on the speciation of phosphorus, which was related to the competition effects
of adsorption to the sediments between arsenic and phosphorus and also the changes of environmental factors. These results could provide a
scientific basis for the prevention and management of Yangzonghai Lake pollution.

Keywords: Yangzonghai lakeside wetland; sediments; arsenic and phosphorus; speciation of inorganic phosphorus
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Table 1 Locations of sampling point of Yangzonghai
lakeside wetland

RAE R HyFEAR R
1-1 24°51'48.24" N 102°59'12.40" E
1-2 24°51'47.95" N 102°59'12.40" E
1-3 24°51'47.85" N 102°59'12.48" E
2-1 24°51'44.46" N 102°59'28.63" E
2-2 24°51'44.42" N 102°59'28.33" E
2-3 24°51'44.47" N 102°59'28.30" E
3-1 24°51'39.42" N 102°59'34.18" E
3-2 24°51'39.06" N 102°59'34.13" E
3-3 24°51'38.78" N 102°59'34.04" E
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Figure 1 Schematic map of sampling points in Yangzonghai
lakeside wetland
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Figure 2 The content of arsenic in the sediments of Yangzonghai lakeside wetland
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Figure 3 The contents of phosphorus in the sediments of Yangzonghai lakeside wetland
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Figure 4 The contents of Ca-P components in the sediments of Yangzonghai lakeside wetland
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Figure 5 The contents of Fe/Al-P in the sediments of Yangzonghai lakeside wetland
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Figure 6 The contents of O-P in the sediments of Yangzonghai lakeside wetland



2176

PSRty 3555 111

KR JZ )z, Ca-P il Cag-P 7EFET 2 RILNIIK
25 T )2, Al-P I Fe-P 7E] 52 51 i bE S b Fe 9
R E SR 2 R
2.3 ARG RN B ER SN

TR SE IR TR TAs 12 OM 47 5t 4%
AWERIFZN, TAs OM 55 £ T8 A & 1 2 [ iE4 7 4H ¢
PEAHT, G2 2 fis

A% 2 ATIER B = A3 (D)UTEY) TAs & it
5T TCHLBE & 2 18] 1A 56 R BCS DR IR B
A K, B Ca-P £ )2 # R A S Z A1, 5 HAh
TEAS R TCHLBE ] (R AH 222 2 AL S IS 2 A
5 (2)%% )2 VT OM F i 5 TP Cag-P \Al-P .0-P
Hl Caw-P AR I IEAHC, 5 Fe-P SR 1L
IS, M5 Ca-P ZERZ M Z N IEM &, JKJE N7
A5 (3)FHE R B K 22 B TAS (U S
Al-P [H]7E I Z M AH SR BLH 254k, 1 OM 5 TP,
Cag—P \Al-P Fl Cawo-P [AI{UAERERE 532 1 AH 1 R 30
B

3 itig

3.1 T = (8] 43 TR 4 AE

BH S v W e 1 b IO AR ) v TAs (7K1 0 2 L 53
AT FRAEE 2 A AR R TETIE A b ST AL 3 A Y
XF AR R A s YR B S AR SR R A O T
FERIE , BH SRV o TR B R I BT ) B i s 1
ANEHES, FEBUERIE AR T KRR E H 3L
flRERE 1 RIRERT 2 W.0FF s AR R BE R o TREY 3
FEIU W R A R B A T, PR 5 R R N
Y TE SR MR A G, 28 R AT 5 i B RA e 1
LA LT 5 R L Tk 3 e 55 , T 3 i b
FEEIBARIEAOKM . BEAh, 3 Skt 2 VIR

T 20 5 ) 4 2 B HE A A, A — e R A
PR R G A — R AR B VR . RS B, WA
VR b ] 2 K - I COURR ) ) - A RS 0 E B
i W B AT SR B A RN AR el R L
BAVERT, A i A i 48 T 1 b K AR 4
R 4 R TE N 75 4, 2 HTH K AR 5 Bl b
FREE 2 (8] A7 IS18 ) 2008 4F BH 5% H i 75 Yy = 1
R, kN B ) TR R K A P 4k 22 e
KA R A DT . BFE 3 SR TR B
J7 1) b DA 2 B vy, ELBE R EE G i B A, 156 B T
i E20k B 2008 4ERgRS JeFi il Jioh, Rz
TR TAs & it i 43 M 2o 6 [ 1 SR 5 ot
HhRE(GB 15618—1995) l Zehn HEFR(E , A —E /)
IR BT AU
3.2 B 815 TS 1E

P S M IR MU AR TP & A [RIAE R 30
2 S R ST LU R TR OC A 1ORIEE
2 U R IR — O A SR AR T
3 MR AR SAHIRSG B T5 Y far & B K., BHAS
Vi W 1 b R 2 TR TP % & (220.08~449.69
mg -kg™) b i (710.3~19 mg -kg™) Fl K i1 (420~34
mg - kg ™)K, 156 BH BH 23V 0 A AR 9 75 L A F AL
SRR, DURW TP ZEKF 4 Al B RIUIE M+ 2
WOy 1) BT REAIG , A AE— R b a0 F TV 0 %o
HMEBEEA —E MR, 54 DRSS
MR EE AL, TEEH ) TP R B R 2 E
SEHFIE , 5 ARG SCEEMSE T R R (MR 45 R —
B, VLR BHSEEAIA A A F B A T A SR A 1S

DU AT S TCHLBE I & 04 B R |, Caw-P 1
KOG TP 9 50% ), HARTE A& ({245 Ca,-P, Cag-P,
Al-P,Fe-P F1 O-P) & S 4R AR TP #96% ),

2 ARBHREMTRAYZH BNREEHEHEXRYEREZ T

Table 2 The correlation coefficients and significances between contents of total arsenic/organic matter and each speciation

of phosphorus in the sediments of Yangzonghai lakeside wetland

T8R TP Ca,-P Al-P Fe-P O-P Cayp-P
*xZ TAs 0.601 -0.566 0.528 -0.438 0.583 0.584
oM 0.607 0.333 0.844** 0.684* -0.298 0.559 0.638
)z TAs 0.413 -0.135 0.437 -0.105 0.476 0.547
oM 0.739* 0.157 0.593 -0.306 0.463 0.754*
K2 TAs -0.126 -0.615 -0.038 0.719* -0.291 -0.237
oM 0.587 -0.440 0.777* -0.191 0.235 0.564

TE:* 78 0.05 7P OWUN ) _E SE2E ARG ** 78 0.01 /K- ORI ) _E 8 ZE ARG
Note; * At 0.05 level (double side ) significant correlation; ** At 0.01 level(double side ) significant correlation.
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