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Distribution of bioavailable phosphorus and their relationship with particle size in sedi-
ments of Lake Hongfeng, Guizhou Province
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Abstract: The contents of bioavailable phosphorus (BAP) in sediments from the centre of Lake Hongfeng, Guizhou Province and its
main estuaries were analyzed by chemical extraction, and the relationships between spatial distribution of the BAP and size compo-
sition of the total phosphorus (TP) were also discussed. Results showed that rank orders of the BAP forms was: Algal Available
Phosphorus ( AAP) > NaHCO, extractable phosphorus ( Olsen-P) > Water Soluble Phosphorus ( WSP) > Readily Desorbable
Phosphorus ( RDP). The variation trend of the BAP with decreasing drastically downward in the sediment core was more remarkable
than that of TP. There were multiply correlation among various BAP forms and TP, except for RDP and AAP. Olsen-P was the best
index to evaluate phosphorus bioavailability in sediments from Lake Hongfeng. Clay and silt were the main sediment fractions, while
the sediment particle size in the centre part were smaller than those in estuaries. Olsen-P and AAP in the top 5¢m sediments of the
core were positively correlated to the proportion of fine fraction (<0.002mm ), whereas RDP and WSP were negatively correlated
to, suggesting that the fine fraction has an important contribution for promoting eutrophication in deep lakes.
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122 ARM R 24T FRER 0. 24g BRI BUS RURE G BOABEAR, A 20ml 34 30% B9 H, 0, , 7%
B 12h DL B, A EAER AR bR XA HLET S B R AR ZL AR & A 2 B H,0, SRR R, A
LR R BRUTBU BT & B LR FR OIS 38U, INAE 2> 10mi(1/3, V/ V) HCL, DL R R ik el s 2 &
WAL AT R 2t SR VTRRRE S P BURL Y B R AR T M A BRI R ARG R R B B B L
RERINZ B FKE 150ml, AE B BE , 7 E 24h, /D2 EREBRFE A 10ml 0. 05mol/L(NaPO; )¢ 53
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Tab. 1 Extraction method of bioavailable phosphorus in the sediment
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TR HERE(WSP) 0.25g FLA/30ml Z2EF /K, #E T 2h,4000 ¥/ min B0 10min, KB LI %, 0. 45um JE
PR E B PLA YO BE L IE R BUR B S &
5 i 5% ( RDP) 1.00g FLF#3/30ml 0. 01mol/L CaCl,, #% 3% 1h,4000 $/min B> 10min, FKW LW,
0. 45 umyg BE I8, W E R EUE RS &
MAEF RS (AAP) 0. 10g A #/30ml 0. 1 mol/L NaOH, #§ 35 4h, 4000 %/min B.0» 10min, KB b 75 &,
0. 45 pmig B I8, W E BV PRV S &
NaHCO, A] 2 X% ( Olsen-P) 1.20g YLF#)/30ml 0. 5mol/L NaHCO, (pH =8.5) %% 0. 5h,4000 ¥ /min Z.{» 10min, £
B0, 45 um SEBEE IR, M E SR BUR HBE & 2.
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0.70% — 10. 58% . HR¥E3E E AR & B5E WK 55 A R R SR MUY Olsen-P > 46mg/kg I, BIIH 3R
BREHEFAES . Wik, AR — 4 BRI BTTRBE RS R KA E BRI EZEFE K. AAP B
TR AR TRy b B o R R, HLOWET A 4 F BAP JEZ5h (5 TP HoBI SR B9, 298 3. 32% —
41.34% ,ARIF S BLH AAP BB R K.

F 2 LHHTLE BAP 254375 *
Tab. 2 Spatial distribution of BAP concentration in Lake Hongfeng

BAP & VIFEE (cm) HF-1 HF-2 HF-3 HF-4 HF-5 HF-6 HF-7
RDP 0-5 6.4+0.0 3.720.0 0.2x0.1 2.4+0.1 1.8+0.0 0.8x0.0 2.1x£0.0
(mg/kg) 6-10 4.5+0.0 1.2+0.1 0.1+0.0 1.0+£0.0 0.7x0.0 0.4+0.0 1.6+0.0
11-20 0.4+0.0 0.3+0.1 0.1£0.0 0.2+0.0 0.2+x0.0 0.2+0.0 1.0x0.0
21 -30 0.2+0.0 0.1+0.0 0.1+0.0 0.1x0.0 0.2+0.0 0.2+0.0 -
31-40 0.1£0.0 0.1+0.0 0.1x0.0 0.1x0.0 0.2+0.0 0.1x0.0 -
41 -50 - 0.1+£0.0 - - - - -
WSsp 0-5 21.1+4.0 10.8+0.0 0.7x0.2 22.9=+1.1 13.2+1.0 10.9+0.1 29.6x1.2
(mg/kg) 6-10 19.6£0.9 5.1x0.5 2.1£1.0  9.1x0.7 3.2+0.5 2.0+0.2 24.9%0.5
11-20 2.2+0.4 1.7+0.4 1.8+0.5 3.1£1.0 3.0x0.1 4.1+0.6 17.1+1.8
21 -30 0.8+0.2 2.0+0.4 1.4 0.9 2.4+0.4 3.12x0.7 2.5+0.2 -
31-40 1.3+0.6 1.6+0.2 1.6+0.0 1.3+0.4 1.8+0.0 2.210.0 -
41 -50 - 2.2+0.0 - - - - -
Olsen-P 0-5 121.3 £0.0 103.7 0.0 13.2+2.5 195.1£23.0 84.6+2.1 75.0+13.3 215.8+12.4

(mg/kg) 6-10 161.8 +0.0 63.5+2.8 9.8+0.7 77.2+10.3 47.2+2.6 30.8x0.1 131.9£2.2
11 -20 51.7+0.0 33.7+1.9 8.9+0.8 24.8x4.2 26.6x2.3 19.0x3.6 75.1xl1.3

21-30 25.1%0.0 21.4+0.0 12.2+1.5 12.7+1.8 22.3x0.2 13.3x1.0 -

31 -40 10.9x0.0 13.5+1.1 8.4+0.2 10.2+1.0 15.7x1.8 9.7z!l.1 -

41 -50 - 10.9+1.3 - - - - -
AAP 0-5 95.8+1.3 146.3+4.8 108.7+4.2 527.3+5.7 203.0+7.4 329.8+10.3 917.1+12.4

(mg/kg) 610 158.2+6.6 58.2+1.9 83.8+1.8 232.3x5.2 132.8+0.9 205.1x2.7 259.8+2.2
11-20 146.3 £16.8 154.1+1.5 92.3+2.4 153.5+2.9 104.2+0.7 148.2+1.5 168.0+1.3
21 -30 96.7+4.1 140.3£5.3 92.1+1.8 130.7+5.8 106.3+2.9 134.6+3.2 -
31-40 61.6+2.3 114.5+6.6 112.0+1.4 121.2+3.6 87.7+2.6 79.3+2.3 -
41 -50 - 109.3 £3.6 - - - - -

* 2D IR IR BRI, R SR SR B A I R LR

SEAKBIIAMILES " AR BB i RDP & & X 7T A5 BOK M1 K 310 Sh B AR X 8 /A €. WSP
AEMLBRAKBIN G, SURPIHEY RSB S BREEAR T4 AP EY, KPIHRE Olsen-P 58
4 29 - 64mg/kg'> AL ZRHTELY Olsen-P Fiik 146 — 430mg/ ke, B ¥ MI/K 857% , A FITF Olsen-P (IBEAK.
LIH Olsen-P & BA T Bk — % 2 8], JRE WK B, RSB mAaxt 8/, (B g fE K -TIB Y A i
VEEAR, B 5 H i FeP R Bk 5 B, AW AAP 5 Olsen-P 2, At F B % 1§
(1463mg/kg) FIAHAME TR (100 — 452mg/kg) Z )™, (B 7E ¥ 7K FFHE ch K 6 R S (R et AR B B4R, B8
20t AAP () BT R A1
2.2 AR AL B A RS AE

FEWIEZE (0 -5em) 5 FEAEXERRNEY B ERXSH(FE ) R AR AR HRE K
FCAH B B AE 25 5, A BT Y OB AR B K ELKG 80 LL B b, T RS T CoRL AR B 5 DA 1L, 0
VLRIRAR AR/, R B B/ R RARNIACT-#48 DL3,2 ] RAABUMAL T BME D[4,3 ], X2 H i
DR E A MR 55 T AR BRI ILAR , WORLTUR: 220 68 T A8 D st 2 . Horh VAR EE i ek
S D{3,2] 21, D(4,3 ] S FiE RITFRERHX.
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Tab. 3 Particle size related parameter of sediment core(0 —5em) in Lake Hongfeng

Rk JeA BRAL TR [l R JBREL T F B

B8 (HF-1) (HF-2) (HF-3) (HF-4) (HF-5) (HF6) (HF-7)
Do (pm) 12.20 4.86 6.65 0.67 8.53 5.13 8.01
D(3,2](pm) 0.59 0.33 0.31 0.22 0.42 0.34 0.36
D[4,3](pm) 14.44 10.09 18.89 15.41 20.95 9.68 34.54
it (%) 16. 19 31.56 34.78 53.17 22.29 33.88 30.82
B (%) 82.76 65.45 56.80 39.94 64.85 63.37 49.35
FRRL(% ) 1.05 2.99 8.42 6.89 12.86 2.75 19.83

B RAE B T HA AR B TURRYI R IR, TR B2 2 i I A AR AL AR L. LA HF-4 g ], 47 58 2 50 8 A 4 12 )
LA K (B 3), 5 TP BAP # LA, R AR B B AR, KB RIRBE (BT N, BE
AR A B S BRK B 1 S A SR B A AR Ak , T RS TR AR A AN TR X el A i D RLBE 1 PN e 3R
BUKPETTE , 3 X R K B AL (LR e i 2 A2 AL 0 JEE , 7 AR 28 B b PR 3 iR 38017 R I RSB ) 0 ML 440 &2
A LLHBIT 1960 AFEEFEE K , TUBURHBIBEE , B0 E A5 b T Bl SR B T I8 /K X b T8 B e 528 HE

(%) B BEoe  Dyem  D{32Jum)  D[4.3)(um)
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Fig. 3 Vertical variation of particle size in the HF-4 sediment core

2.3 A4 BAP 5 TP MHRXMSHF

i3 BAP 5 TP & & MM H-IE ARSI AT (% 4) , RUIZIEA BAP 55 TP BEHK, X5 Zhou"' |
Hu'" SRS 45 RAAN. Hoh, Olsen-P &5 TP A CHEBAT, ATREH F Olsen-P &G A S UTEW h BAP 437
H E M ELBITUER S R Z 0 - 10em B pH ZHIH A F 8. 28 - 8. 65 2 [A. &5 Branom %™ %f 3t H
Mitchell #IFIBFSTLE SR —BL, 2 HA K Olsen-P AEECHF GO IFA LU LA A= iy 7T ) P B 00 R0 ) B 5
B 2 BT O R AL IR 3% 40 005 BB AR T/ 7N T 6 7 T JR R 2R VT A OB S BN
B 5 Olsen-P B4 MW 4. M, Bk RDP 5 AAP 4h, JE &£ T A& BAP 2 6 B 54 26. #5182
Olsen-P5 H & BAP JEASMH KM RIF (2 =0.01). 5 Olsen-P M1t , /R WSP h 5 H TR EB BEMKE,H
Ha B, AR S USRI TR AT RSB Olsen-P 5 WSP ELA #R 4 B9AR 61, AT R
8] Olsen-P {138 51 500 5 4 393 P9 T B4 B O B8 B £ UM LA BAP A0 TP 4 52 i 30 3 2 Ak 3R % 4R 481, 1B
BAP BEUUBAEE S N T R RS B 5 (B2, %2) . Bk, RREA BAP [ FBKARREEHEL,
REEAT b S e o R G R g
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F 4 YUY TP 5 BAP XX &

Tab. 4 Correlation of TP and bioavailable phosphorus in the sediments

PEE TP WSpP RDP AAP Olsen-P
1
WSP 0.726 ** 1
RDP 0.767 * 0.733* 1
AAP 0.433" 0.708 ** 0.246 1
Olsen-P 0.799 * 0.947 ** 0.746* 0.757 ™ 1

x BEHAT @=0.05, » BEHAT a=0.01,n=34.

2.4 BAPTP 5 ERX R

— R LR PR AR AR S AL BA BE MK @it TP .BAP T B SUTHM AR EA
4y% D[3,2].D[4,3 ] f#ERMEHT, thig il TP . BAP SUTAMIAIA S (K +) S &K D[3,2) LA BIFHIH
Ftk. Hop, RIE(0 - 5em) YUY TP BAP 54HH 5 D[3, 2] X R A 4. TP pEAE T RMERE BES
BB BASTH TR TES RNBERAIBEE, X EBESEAYHRE, AR
B, TG 2 e A LA SOk F L 3R 45 & B A4/ ( F BN +) B LA KR Si-OH,
Al-OH %37, HAK M LR ERE WA A A, XA BT R A BT R A 1™ itk , 78 44 TP
B REE TR A BRI RIA A B S, X b SR A MBS g5 R 5" HF-7 \HF2 R HF-1
VURY TP SRS MEN KM E X RFH, AR b TX 284 TP SRS Y A 7™ B K A 5 8 5 7 .
D[3,2]15 TP BHAAR, X EF NHEHE D[3,2] 78, VB bR m R/, WM AE /1 FE(K. RDP\WSP 548
oy B BTN, WS D[3,2] RIEMX. EF UV HH 5 LI AER 1R & i 71 45 8% ¥ & (EPC, ) {1,
HHEH 5) LR U EPC, BIE , R E KR BEERA 5 8. ORI CaCl, Rk B F /K42 HL BAP i,
R P BEVRE 85 K5 BPC, {8, ikt FAHE RFM-FHPRE, bR OIREE B4, LR BB K,
SEIX 5 W B BRI 5 AR, A4 4 B o EL B L L R AR K I ULARY) Olsen-PLAAP & BHENT.
— 751 R NaHCO, Al NaOH 445 F , JUBWIH) EPC, 3K FHE AT/ AUBHRR ™ ; B — 7 i, 389
PR T SRS S SRR MMA S LLEIEER TP & BB, SO BB & BB . X Ui 40 40 5 e fft
AR B LA, (B DR A M T R AT BE O3 E AT B B R LIA B A B 5 R A A LA B R A o
B, % T ABE T B K A 43 HE () B LML , AR BAP i3] 1 75 b 55 B 28 R =22 W) #) 56 R A Fp itk — 4
WABTF.

3 &iE

LTARMAS R X LA TP BAP 25 [ S A A AE 20 25 5. TP 25 (614076 15 K 7 X B S [ st 30 41
SRR A K. BAP [ M A2 R0 B, RRIE A & R LN RDP < WSP < Olsen-P < AAP. &1t It
BEAMFI N Olsen-P RRECAFHL A LT AR SLARMI A=y i L FE S R RO 1. 2 SCI6 WO T 40 ARG LR R
25[R143 A5 B HERS TP BAP 75 [R50 AOSATAL. .0 ICSRUTA 5 45 s AT 1A b , ELA BONOREAR , 28— 26
S5 EEAKX R R TIRIEIR (0~ Sem) FUBWIKLEE 5 TP BAP % & , &9 L 41414 (< 0. 002mm) &5
RDP,WSP S Hi3 i ; MR 1, 55 TP, Olsen-P & AAP 2 IEAIXAE. MK BI5IE, MA S TE R BE £
T L FE A R T 2 A9 6 3K T P T 0, S L5 0 Y6 8 o o SRR 4
St ML T R T AR T RS AR AL R R A RS PR T XA B8, 4
s

4 BE W
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