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Characteristics and Bioavailability of Organic Phosphorus from Different

Sources of Sediments in Dianchi Lake

XIONG Qiang'*”,JIAO Li-xing">, WANG Sheng-rui'* ,PENG Xi-long’
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Abstract: The content and vertical distribution characteristics of organic phosphorus were studied by collecting core sediments of
Dianchi Lake, characterizing the bioavailability of different organic phosphorus species of these sediments by enzymatic hydrolysis. The
results indicated that, (DThe inorganic phosphorus represented primary portions of extractable phosphorus of sediments in Dianchi
Lake, except for the H,O extractable organic phosphorus (H,0-P ). The rank of order of organic phosphorus fractionation in sediments
was NaOH extractable organic phosphorus ( NaOH-P_ ) > NaHCO, extractable organic phosphorus ( NaHCO;-P,) > H,0-P, > HCl
extractable organic phosphorus( HCI-P, ). The vertical distribution of NaOH-P,, NaHCO,-P_ and H,O-P, with relatively high mobility
showed the trend of topper layer > middle layer > bottom layer. @ Labile monoester P predominated in enzymatically hydrolysable
phosphorus (EHP) of sediments in Dianchi Lake. The EHP content of NaOH-P,, NaHCO,-P, and H,0-P, in sediments of Dianchi
Lake were 0. 11-5.93, 0-45.32 and 0-107. 11 mg-kg™", respectively. The EHP content of different organic phosphorus species
followed the order: NaOH-P, > NaHCO,-P, > H,0-P,, with the trend of vertical distribution of topper layer > middle layer > bottom
layer. The bioavailability of organic phosphorus of different depth showed the order of topper layer > middle layer > bottom layer. 3

0?9

EHP was a considerable source of the bioavailable phosphorus of sediments in Dianchi Lake. The protection of water quality in Dianchi
Lake should consider the effects of EHP in sediments. When the external phosphorus load was restricted gradually, the biogeochemical
cycle of EHP in sediments might play an important role in maintaining the eutrophication of Dianchi Lake.
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Fig. 1 Sampling sites in Dianchi Lake
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Table 1  Phosphatases
UHIEHED Y Sigma 8% 2 He il HEPE(FER) /U mg ™!
TP RR TS ( APase) EC3.1.3. 1 P7640 Type I-S = fig K g 28.00
W2 JiGf ( PDEase) EC3.1.4.1 P4506 BER " TRAE 1 B, Type IV UG o=tie i 0.02
H R ( Phytase) EC3.1.3.26 P1259 KL= /N 0.03
®2 BEBAS
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HE ZZ I pH IR/ C Al K A
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APase + PDEase + Phytase Tris-HCl 7.0 37 FERHE + —ERBE + TEVESRERRE + RO A
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Fig. 2 Vertical distribution of TP,IP and OP in the sediments of Dianchi Lake (RSD <5% ,n=3)
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6.0.0.6,5 4 mg-kg™ ', & 3),H$ H,0-P, 5 H,0-
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PERSAR T H,O0-P, Al e — & P B b 46 75 328 v A H]
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(2) #. BRE5 A8 (NaOH-P) ¥10.6%).
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A 22— PR e A A T R (4
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Fig. 3 Vertical distribution of different P forms in the sediments of Dianchi Lake (RSD <5% ,n=3)
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Fig. 4 Enzymatic hydrolysis characteristics of different forms of organic phosphorus in sediments of Dianchi Lake
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