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Characteristics of phosphorus in the sediment of Dianchi Lake and its effects on algae
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Abstract: In order to determine the release characteristics of phosphorus in Dianchi Lake, Yunnan, China under suitable conditions and
evaluate its effects on algae in the presence of exogenous phosphorus, an outdoor simulation method was used to study the characteristics of
phosphorus in the sediment and overlying water of Dianchi Lake and to explore the effects of phosphorus release from sediments on algae.
The results showed that the phosphorus content (total phosphorus, dissolved phosphorus, and orthophosphate) in the lower layer of the over-
lying water was higher than that of the upper layer. Phosphorus was mainly present in the sediment as calcium—bound phosphorus and or-
ganic phosphorus. The most important contributions to phosphorus content in water were from iron—aluminum-bound phosphorus and or-
ganic phosphorus. There was a positive correlation between orthophosphate and chlorophyll content in water. The increase in orthophos-
phate content significantly aggravated the eutrophication of water. The exchangeable phosphorus content in the sediment was significantly
positively correlated with chlorophyll in water. The release of phosphorus from the sediment was the most important endogenous load for al-
gae growth. Therefore, controlling the concentration of iron—aluminum-bound phosphorus in orthophosphates and in sediment in water bod-
ies, as well as limiting the conversion and mineralization of organic phosphorus, could be an effective control measure.
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Table 1 The different forms of phosphorus content in water(mg-L")
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Figure 1 Different forms of phosphorus content changes with time

in overlying water

http://www.aed.org.cn



FESCHR , 55 - LK AT RR Yl 3R AR 0 SR B2 A S

2019 11 B

5%, R TE B R A2 7K A i 1 i A A1

WE1C s, BJZKIE#E R ER & f 75 0.01~
0.07 mg- L™ Z 0], T 2 7K o % 1F w8 £k 1 &% /7R
0.02~0.08 mg- L' Z i), 7EIX5 A% 0~7 d E R P2
IE SR ER W B, 4 B 0.05 mg - L7 110.08 mg- L
[% % 0.01 mg- L' #10.05 mg- L', ffiJ5 E T}, 14 d T
%£0.07 mg-L"f10.07 mg-L"'. ZJ5 IR TR, 2
35 d B4 #) 0.02 mg- L7, J5 1R 27K 0 1IE B R £
A 0.06 mg- L' RIGAI  FEE i A K, KR
g, FEUEBFRREL & 10, 5 T 20 E kiR
WO R, RO TE B B 2 E T, S mT DA IS = 1Y
i, DA SR Wl 2 46 1 T8 sCRUE AR I, 5 B e S A il
ZEHAAERKP, ZJE, B TR T, KA
TR, BESBRAA S ) K AR T
2.2 MR PBE SR TS
2.2.1 DAY BT AR

TR IR Z R R SRS A P
FTCHLBE . AT E T DU ] S8 3 58 k4R
SEEAWE A G A VLB L) S A8, MR 2A]
AL FEFUTRY  BE DUASSE AR 8 TR
B2 5 19 49.7%~53.3% ; Ho & A HLIE , 15 3 1 Sk
TN 28.5%~32.1% ; BREREE G AR & 1 5 S
Y 14.2%~16.4% ; A A2 #8508 & 5 de /b, 2 Sk
S 2.09%~2.7%.

o 120 OVBSZEEERECaP W BRLE BB Fe/AL-P

= O A HL#% Organic—P A A A Ex—P

= I N — — N — —

& 100

=}

o

F 80t

=}

g

£ 60t B

;Eé — — || — | -

R 40+

g@_

£ 20t L |

= 2 0 U U v v 7
0 15 30 45 60 75 90

i 1] Time/d
B2 RERATRYPRRERBES S BBESH
Figure 2 Different forms percentage of total phosphorus in the

sediments at different periods
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Figure 3 Different forms of phosphorus content changes with time in the sediments
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Table 2 The correlation matrix between P forms in the sediments and DP, chlorophyll a in water
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Ttems TP Ex-P Fe/Al-P Ca-P Organic—P DP Chlorophyll a
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] SRS 0.03 1.00
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B4 A 0.97%+ 0.01 0.76* 1.00
A B 094 -0.10 0.52 0.91%* 1.00
IR Ve 0.06 0.92%* 0.24 0.10 -0.16 1.00
AR5 a 0.07 0.90%* 0.32 0.05 -0.17 0.93%* 1.00
¥ #P<0.05, *#P<0.01,
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