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Bioaccumulation of phosphorus by benthic macroinvertebrate in reservoirs at the Yellow
River Delta
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Abstract: Benthic invertebrate is a keystone in lake food web to connect nutrients in sediment to animals in and a-
bove water, such as fish and waterfowl. Phosphorus is believed to be an important factor leading to eutrophication.
Some studies illustrated that the benthos biomass increased with concentration of total phosphorous in water column
(TP). The researches on the relationships of phosphorus concentrations in benthic fauna (PIB), lake sediment
(PIS) and water column were carried out for 4 times during 2003 in 7 plain shallow reservoirs at the Yellow River
Delta. The results displayed: (1) that Chironomidea larvae is the main fauna in the benthos, contributing average
80% to total benthos biomass, and the other species of Tubificidea to 20% , (2) that PIB had a great significant
positive correlation with PIS, but no significant correlation with TP, (3) that the proportion of the larvae has no
significant correlation with PIB, (4) that the larvae biomass (CB) had a significant correlation with PIS only in A-
pril during the research, meanwhile, the maximums of CBes increase with the PIS, and (5) that maximums of
CBes also increase with TP, while there is a significant correlation between CB and TP if the data of a special reser-
voir is deleted. The conclusion is: (1) that the phosphorus bioaccumulation by benthic fauna mainly made up of
chironomid and tubificid controlled by PIS, while the influence of the fauna constructions and that of the different
seasons can be neglected, and (2) that CB is not only controlled by TP, but also influenced by the predation of
fish and emergence nonsynchronization of the larvae.
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Fig. 1 The position of researched reservoirs in the Yellow River Delta
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(1) HZ:V = b, + (b, x X);

(2) XHY = by + (b, x In(X));

(3) %Y = by + (b, /X);

(4) Z¥K:Y = by + (b, x X) + (b, x X*);

(5) =Y = by + (b, x X) + (b, xX*) + (by xX°);

(6) FHE:Y = by x X1,

(7) 468V = by x b,

(8) STEMMZ:In(Y) = b, + (b,/X);

(9) Logistic ff1£%:Y = 1/ (1/u + (b, x (b,")));

(10) K5 :In(Y) = by + (b, x X);

(11) B In(Y) = In(b,) + (b, x X).
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I (C. plumosus) CEYTHEEL( C. semireductus) FAAEFEIL( Pelopia. sp. ) ZLPFEML(C. plumosus-reductus ) F13E
[CHEEL(C. thummi) (4 1L 5 7K A2 35 28 Ry B R ( Tubificidae ) 17K 22 18| J& ( Limnodrilus ) | & 8815 J& ( Bran-
chiura) FNERL & ( Tubifex) .

4.5 T 45 RAE s FRISCA L AT 3 4 ) B A8 5 G AP 3 4 % 9 it ( phosphorus in benthos, PIB) (mg/g
(DW) (Y3434 o, — B TC B EA R FR (4 H,p <0.07;5 H ,p <0.35).
2.2 KRS ISHESMABIKESBNER

PIS (AR BHYE N 1.15, 2. 72mg/g, B 2. 17 £0. 12, (p <0.05) ; PIB [HASLTL B4 PIS K, H 8. 12,
51.0mg/g(DW) ,¥5{fi k1 28.74 +2.93, (p <0.05). AN[E B {4y PIB 5 PIS WK 2, Hd 5 A4y PIB 7
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Fig. 2 Relationship of phosphorus in benthos (PIB) and sediment ( PIS)
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Fig. 4 Relationship of between Chironomide larvae biomass (CB) and deposited
phosphorus (PIS) or epigic total phosphorus ( TP)
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