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Abstract: It is of great significance to study the status of eutrophication and its process in water source reservoirs by analyzing the
spatial and vertical distribution characteristics of phosphorus forms in the sediment of Yugiao Reservoir in Tianjin. The samples of
surface sediments and sediment cores were collected by grab-type sampler and column-type sampler, respectively, and the phos-
phorus forms of sediments were analyzed by continuous extraction method proposed by Psenner, in order to reveal the spatial distri-
bution of various forms of phosphorus in the reservoir, as well as the distribution in the vertical direction of different regions. The
results showed: The contents of total phosphorus in the surface sediments of Yuqiao Reservoir were 303.7-997.8 mg/kg, and the
order of the mass fraction of phosphorus forms was: Ca-P>Fe-P>Res-P>Al-P>0Org-P>Ex-P. The Fe-P, Al-P, Ca-P and TP in the
surface sediments gradually decreased from east to west, mainly affected by the input of exogenous phosphorus entrained by the Li-
he River. The Res-P is gradually increasing from east to west, contrary to the distribution of active phosphorus, indicating that the
water quality in the downstream of the reservoir is better than that in the upstream. For the vertical distribution, there is little differ-

ence between the bottom sediments and the surface sediments in the southern region, which indicates that the deposition amount of

« ERARPIAIEEIH (41371457) (B GRS il 56 ERRHE 8 L5 (2013ZX07113001 ) FIRHER 7K 55 )5 T4
TREL TR A9 8. 2017-07-30 Wik ;2017-10-09 Wef&elks. 1.5 (1993 ~) , 2, 855 E ; E-mail: kssmail@ 163.
com.

wx  IMAEVEH ; E-mail: jezhong@ niglas.ac.cn.



L B R ETHAKERBYEIR AR L IR & L 629

phosphorus is relatively large since the 1960s; and the Fe-P and Org-P contents in the western sediments are higher, and the trend
is significantly reduced as the depth increases. The various forms of phosphorus and TP contents in the central area are almost the
lowest, and gradually decrease with the depth, phosphorus in the sediments at this stage is mainly retained with small release po-
tential.

Keywords: Yuqiao Reservoir; sediments; phosphorus forms; distribution
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Fig.1 Distribution of sampling sites in Yuqiao Reservoir
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Fig.2 Sequential extractable method of phosphorusform in sediments
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Tab.1 Physicochemical properties of the overlying waters in Yuqiao Reservoir

Jeiva TN/ (mg/L) TP/ (mg/L) SRP/(mg/L) Eh/mV pH K/ m
S1 4.107+0.054 0.34320.072 0.06220.015 9.9 10.06 9.18
2 2.573+0.047 0.342+0.043 0.028+0.014 141.4 9.11 3.63
S3 1.985+0.049 0.192+0.052 0.068+0.005 56.1 9.35 4.36
S4 3.836+0.075 0.40320.064 0.04020.008 133.9 10.16 2.45
S5 2.559+0.027 0.18920.042 0.02720.008 101.2 9.40 4.60
S6 1.841+0.047 0.193+0.061 0.03920.007 138.5 9.17 1.97
s7 2.142+0.068 0.248+0.097 0.136+0.011 141.5 9.35 4.73

2.2 AR BE AR = 1843 Fa 4 1

THRKEEE RFE SR ZUURYN TP & H 303.7~997.8 mg/kg, F-HI{H K 594.6 mg/kg. HRIE TP & &
YLLK ETURB UM 5 ek 2 92 40K (TP <600 mg/kg) 3 %7K (600 mg/kg<TP <2000 mg/
kg) ; 5 & B FRIKE (TP>2000 mg/kg) . TR E# TR TP (19534 I DA —30, LA KRR TP & 12k
177.1~1325.8 mg/kg""® ; ELHB IR TP &K 1596.2~5558.5 mg/kg'"" s =K BEITTR) TP &40k 390~ 810
mg/kg' " FHRKERIZTURWY TP S AbF PRk T, Ho A BAT B 2 60 253 W 22 Sk 2 X v IX Ol i
%, MBS AR A iy, AT 3K 869.6~997.8 mg/ke, Sy DX HLG XBRI1Y 2.7 ~ 3.3 57245 (1] 3) . AT 5EI4E
WA LK EDURRY) TP 51k 843.9~1022.9 mg/kg, REATT /K FEDIARY) TP &1 1039.5~3149.6 mg/kg, B
MUY TP 8o 997.8~3833.1 mg/kg, 734 LR R 1 K K BT K B Ay ok B R K AR 7K 5 K
R 2, 26 T K B K 3 8], BT A] A R R T4 22 Y 3 BB A K IR, K et i 8 3R Eh ik AUk
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Tab.2 Contents of various forms of phosphorus in the surface sediments of the Yuqgiao Reservoir

55 Ex-P Fe-P Al-P Org-P Ca-P Res-P TP
A/ (mg/kg) 27.1 332.1 159.0 92.2 352.6 187.8 997.8
/M (me/kg) 0.8 75.3 12.3 28.1 126.1 38.9 303.7
SEXIE/ (mg/kg) 13.3 161.8 53.6 60.2 213.9 101.4 594.6

Bt AR 22 8.6 87.8 51.5 21.4 74.2 49.4 222.2
AL EL ) 64.3 54.3 96.2 35.6 34.7 48.7 37.4

Ex-P 38 2 15 W B AR DU ) 0L b ) 5 R A ICRL B 55 45 3 A5 0, TR KDL v Ex-P 3%
4 0.8~27.1 mg/kg A5 TP (19 0.1% ~5.6% , £ A A S i e fif. Ex-P AE DRI —K S ARSIk, R 7%
5y SRR TH] B 7K i B 9 A A i A S A I sl S R 0k A\ B BE/K A, AT S I K I BV 2. Ex-P 1)
23 1A 43 A 52 B P LS T e AR S AT I 785 T X . AT B 1 OBV ORI | L 21T
BUBR, ORI Ex-P 1) I8 B B8 1 A58 , Ex-P 5 il 2 iy , SR 0 A2 135 15 7K (9 HE -5 DU B0RE K /1N
KA Y], NI B G5d SR T 15 /K HERAC A (A5 B A LR A UK A 2. T /K 3 AL T > A
FARZ 1 57070 & A S AR, T2 T — A WIER B A K e Z i, 3 DRI i B8 I sl A 106 B 3 A 0
Ab PR AIE B R A K AE AR BOK TS 3 R BTR Y Ex-P 5 ik 52 0y pi 1) 6 328 3 36 ) 35, Br ARG
DIS O i v e | T e SN ER R NS 0F 3 8 N
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i Fe-P S , (E BB otk b AU A 8 OB I R A VA AR 2 4 A B L T
I Fe-P 206 I K FE 5 8 S AL STk R () — PRI S Y . TR PEDTRW) h Fe-P & iif o34 B W1 1 11
2[R 22 5k (18] 4) , AT AL Fe-P KRR 42, 00 i TR X, 72 AT H 4L Fe-P 5 4 fiz i Al 14 332.1 mg/
kg, AJETT TAL Fe-P 25 ki ) S PRAR AT B2 B B IF7E A 20 R 10 AR OB TR SRR 1L, REE: 268, 7 A2 K
AN B HERCEN T AT B PR K TR K . e R B IR AR 1 32 B K 3l 3 4R A
AN TR S L TR Wb h & A £ BT Y Fe \Mn 5461, 7E/K UL il 60 200 7 T B9 8084 5 K 4
TR 25 1 K A RIS , Fe \Mn ) AL 2 18] B fL 2 B KT 228, I A Fe \Mn G2 Ji 5 15 W R AR B 1
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Fig.4 Contents and spatial distribution of phosphorus forms in surface sediments from Yugiao Reservoir
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Fig.5 Contents and vertical distribution of phosphorus forms in sediments from Yugiao Reservoir
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