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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 5cm 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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Fig. 1 Location of sampling sites in Lake Hongfeng
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Tab. 1 Extraction method of bioavailable phosphorus in the sediment

BAP £ 2 B
IR (WSP) 0.25g YU /30ml K B5FIK , ¥ ¥ 2h,4000 %%/min 250> 10min, R E L% W, 0. 45 um I8
NEEAT U8 , BRI Y6 B R B B i B
5% 5 (RDP) 1.00g LA H1/30ml 0. 01mol/L CaCl, , 4% 1h, 4000 #/min B5.0» 10min, 38 B 1 %5 W,

0. 45 wmE AT U8 , D5 4 O Hh i i
AT IR (AAP) 0. 10g YT 4)/30ml 0. 1 mol/L NaOH, #E ¥ 4h, 4000 % /min & .0> 10min, 38 B b 75 ¥,
0. 45 pum P8 R ik 38, 00 RETEUIR gl 2
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Tab. 2 Spatial distribution of BAP concentration in Lake Hongfeng

BAPJEZS VIRUEREE (em) HF-1 HF-2 HF-3 HF-4 HF-5 HF-6 HF-7
RDP 0-5 6.4+0.0 3.7+£0.0 0.2+0.1 2.4+0.1 1.8+£0.0 0.8+0.0 2.1+0.0
(mg/kg) 6-10 4.5+0.0 1.2£0.1 0.1+0.0 1.0+£0.0 0.7+0.0 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+0.0 0.2+0.0 1.0+0.0
21-30 0.2+0.0 0.1+0.0 0.1+0.0 0.1+0.0 0.2+0.0 0.2+0.0 -
31 -40 0.1+0.0 0.1+0.0 0.1+0.0 0.1+0.0 0.2+0.0 0.1+0.0 -
41-50 - 0.1+0.0 - - - - -
WSP 0-5 21.1+4.0 10.8+0.0 0.7+0.2 22.9+1.1 13.2+1.0 10.9x0.1 29.6+1.2
(mg/kg) 6-10 19.6 £0.9 5.1x0.5 2.1+1.0 9.1+0.7 3.20.5 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 3.0+0.1 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 3.1+0.7 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 2.2+0.0 -
41 -50 - 2.2x0.0 - - - - -
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 30.8+0.1 131.9+2.2
11-20 51.7+0.0 33.7+x1.9 8.9+0.8 24.8+4.2 26.6+2.3 19.0+£3.6 75.1x1.3
21 -30 25.1+0.0 21.4+0.0 12.2+1.5 12.7+1.8 22.3+0.2 13.3x1.0 -
31 -40 10.9+0.0 13.5x1.1 8.4x0.2 10.2+1.0 15.7x1.8 9.7=%1.1 -
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) 6-10 158.2+6.6 58.2+1.9 83.8+1.8 232.3+5.2 132.8+0.9 205.1+2.7 259.8 £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+x1.4 121.2+3.6 87.7+2.6 79.3+2.3 -
41-50 - 109.3 £3.6 - - - - -

RN R BE RN | AR AR B AR R IR EE LR

5K WRAAR LS LU EA B i RDP 554t 3 1] RS AW K 30 1 3 s AR X 8/ 5. WSP
SR K WIA RS , S LU TR A BB B R B AN T A BTSSR W, K WIHGAE TS Olsen-P &5 4
29 —64mg/kg* FHLIL UL Olsen-P ik 146 —430mg/ kg, M4 /K 5% , 4 FI| T Olsen-P [y BETL.
LA Olsen-P A T Lk =% =[], KA HWIK B WURAIE Sl AR 6 /08 , B A7 77 K 0 FR ) 5 T
VAR, 25 5 1l B Fe-P R Fa 8 HLAR 5 B 7. L0 UM AAP 5 Olsen-P 25 {01, A T 8 b ¥fg 4
(1463 mg/kg) FIAWIHFE (100 — 452mg/kg) 22 [0 {HLE P KBRS H R RO I8 A PF B8, K MR 2 S e,
JXF AAP [ AT BE R R
2.2 AR BRI 2 R AT

PRI FZ (0 — Sem) 5 BRI R 5 B0, R BEAR 280 (3 3) W . R [l 3 A U0 RR 40 Rk A28 B
LA A P A A7 2 57, A TR Hh R A2 5 R LR A L 051 25 /1 T 980 s A2 F /N, 5 4% 0 1A L, 9800
DUBPRLAS AT /N, TRt EAT B/ N R TR 508 D[3,2 ] BARBUIMACE- Y8 D[ 4,3 ], 3 5 o i)
O KRB I FAAIN RS , 1 T 20 U TR, TOMLIBURE 22 1 B2 1 A0 00 st 12 2. o, TR B 114 L3
MRS D[3,2] SR b, D[ 4,3 ] S5UAF b KUt R o R A .
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Tab. 3 Particle size related parameter of sediment core(0 —5c¢m) in Lake Hongfeng

A Bk et HEFETE ] I JR7S JRRER ] B

2 (HF-1) (HF-2) (HF3) (HF-4) (HF-5) (HF-6) (HF-7)
Dy (um) 12.20 4.86 6.65 0.67 8.53 5.13 8.01
D[3,2](pum) 0.59 0.33 0.31 0.22 0.42 0.34 0.36
D[4,3](pum) 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
(% ) 82.76 65.45 56.80 39.94 64.85 63.37 49.35
WRL(% ) 1.05 2.99 8.42 6.89 12.86 2.75 19.83

e RRE A T A R TR IR U, JORLEE SR A3 1A AR f0L. DA HIF-4 g ), P 2 40 2 443 31
T L AASF R (2 3) , 55 TP BAP AR Hke, 3ok 2 LAt W) 3 0 B . 7 I I 6 FBE (4R P48 149, e
A 1, B K 30 26 A R A, 95T S 0 T3 4 R . X o T R E 0 1A i
K T 75 X A B M DR B , 76 M4 R i 2300 A3 I R 400 1 L0 1 %
AU ST 1960 AR 2K , ULAAT IR BEHT KL A (T Rl S e T WK X M T 0 o 3
Hit(%) (%) k(%) Dy (um) D[3.2)(um)  D[4,3](um)
30 50 7030 45 60 3 6 9 0 3 60.18 024 0308 17 26
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Fig. 3 Vertical variation of particle size in the HF-4 sediment core
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M0 I E LTI TR K )Z 0 — 10em (19 pH R W HA T 8.28 —8.65 Z[f]. 5 Branom %™ % % 5]
Mitchell WIH9TFFTLE He—B, 25N Olsen-P GEFIH (A L ARG TR A= 400 0T ) P 1) ROV 1 B 15 14
FRBE. 2 BT A L1 KGR 55 £ 2 05 e R BE AR 5, T IS5 7S 9T Ak A ST B R T A F W 5 he e /N i
el g Olsen-P & i 40 75 AHWI & [GIHF, Bk RDP 5 AAP Sh, Hog & JE 4 BAP 2 il i3 35 A0 6. 45 31 2
Olsen-P 5 H2 BAP LA MRS (a =0.01). 15 Olsen-P 4 1L, RAF WSP o 5 H B & K 450 B35 A5G, 1
AR, FAR R S WS ) P TR v T RS Olsen-P 5 WSP AT M 4 (/) 41 e 4k, 7T fig
B Olsen-P 138 51 5200 25 4301 P9 U0 FR A (4 B . <0 BRI AL BAP A1 TP 5 Jk 14y 1) 1 28 A A 6 AR, (L
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Tab. 4 Correlation of TP and bioavailable phosphorus in the sediments

P& TP wsp RDP AAP Olsen-P
TP 1
WSpP 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 BEMIKTE a=0.05, = BEMKFE a=0.01,n=34.

2.4 BAP.TP 5k BRI % &

— R, VU ORI K A8 5 AN 2E 4y HA 35 AR G E il 1 TP BAP £ 5 T 45 L 21
43 X% D[3,2].D[4,3 THIARICHEMHT , 45 TP BAP SUTARMIANALS> Chi 1) &l ) D[ 3,2 ] HAT Bl i Hl
Febtk. Horh )2 (0 — Sem) YUBW) TP BAP 541204y D[ 3,21 Z WA 4. TP 4o & T WA ki 45
BT SO A TS TS 4 SR B R A WU, X SRR S TE VU AR B 1 S R R I i i
Tt T 03 S A s A A iR 5 4 0 A TR 220 ( R ks b ) AT b A7 7 K k1 Si-OH
AL-OH 25 3L PH | FLAE A A e 3 T BUH A A7 SRR B7 , X 7K P P s G 22 B0 W BRERE 112 ph ok, 75 48 TP
R OBV ANZE 2 5T 2 B A T B Bt 5 A B g g S — 3" HF7 HF-2 &% HF-1
YRR TP ik 5 40 20 43 (9 KOG 28 S5, W1 R R T3 86 5 TP ANEETS e i A ™ T % O 4 97 £ 565 5 1.
D[3,2] 5 TP L6, X2 R BEE D[3,2] Fhe , TR H 3 U/ , W2 B BE 1 FRAI. RDP WSP 541
A Er i ORI ENE, T 5 D[3,2] S IEARE. ZEF I 4 2H 4 LU T R 52 25 1 7 S5 Wik )3 ( EPC,) i,
ANLH 5y A5 5 ) EPC, MUAI , BEWR 2 U Bl A 2 5 W R . IR B8 CaCl, R 25 B T K B HL BAP
IR Bl 5 5 TR B EPC, R, T AL A W BT AR A 7 ol w2 A e b B A 2, L T ARG K
2 (53 B0 5 S W ol S ME . 5 MRS, A0 43 o He A9 | G B TR B LA Olsen-P AAP & 4 455 5.
—J5 T, 7E #5 e B NaHCO, il NaOH 45 F , LAWY EPC, B4R S BOE KA B0 > 5 55— 7 1, SR ik
PEACPE T ST 2% A S B RERC. T ZN2E 40 U R TP 5 45k iy , WM IO 55 B 2 3 106 D 400 £ 4 %
£l EEOXE LA 0%, {02 A T ARG 0 20, 2603 0 R A B st v 17 % R A 20 A0 DRV (9 T .
B, S FARIFSE TR BG4 0 B8 E b, TR BAP (3 T A5 Ak 500 1 2 22 W1 ) 96 2R 7R A5 5 ik — 4
WABIE.
3 #iF

LIS R X TR TP BAP 23 A1 43 A5 f7 46 45 B 0 22 5. TP 4[] 43 A 5 S ) X 38 AN [7] 77 5 fsf 4 4
TR 0 A 5. BAP (55 [] 43 A 22 57 50 A B 3, RIRDE S & 42 L4224 RDP < WSP < Olsen-P < AAP. 3 3 Ht
B HTIAR Olsen-P BEECHF M DT LT AR IT AR A5 ) ] ) Wl B JI0Ts 7. AR S AR T LT AR D FR 4y e 2
25 8] 43 A3 S TP BAP 23 [] 43 A (52 0. 8800 DX DR W) 5 4% ASRT EAR B, A B/ N A%, iiE— 25
ST S EEKIEX R B YINRIZE (0 —5em) YUY KE 5 TP BAP X &, R H P 40453 (< 0. 002mm)
RDP \WSP & A5t ; AR b, 55 TP, Olsen-P J¢ AAP SIEAHIGHE. KIS &, A4 0 TR I B B A= 1)
ARl O BTS2 X T T K T o 3 G R o, S DU T3 9 L ) O £ R 4 14 s ol
HHRBHFN TR R T L LR TSR EMAA AL RAAR A LR LR TRBET XK AB Y, Hi
B!
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