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Experimental simulation of the effects of macrobenthos on the microcycling of

nitrogen in the Yangtze estuarine and tidal flat ecosystem
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Abstract : Based on the natural distribution of macrobenthos, two sections typical of the eastern tidal flat of Chongming Island
and Xupu tidal flats were chosen as the study area in the Yangtze estuarine and coastal zone. Using a comparative and
simulative approach, this study gquantitatively explored the effects of macrobenthos (Ilyoplar deschampsin and Corbicula
fluminea ) on the exchange of nitrogen across the sediment-water interface and the early diagenesis of nitrogen in tidal
sediments from the Yangtze Estuary.

It was found that Ilyoplaxr deschampsin and Corbicula fluminea atfected the exchange of nitrogen across the sediment-
water interface by different biological mechanisms. Ilyoplaxr deschampsin enhanced the exposed area of sediment to water and
air by its bioturbation. It therefore accelerated the exchange of nitrogen at the sediment-water interface. Compared with
Ilyoplax deschampsin, Corbicula fluminea, however, influenced the exchange of nitrogen across the sediment-water interface
mainly by the physiological mechanisms such as excretion.

Crabs such as Ilyoplax deschampsin changed the physical structure of the tidal sediments through intense bioturbation. and
increased the content of dissolved oxygen in the sediments by increasing the exposure of these sediments to air. As a
consequence, the processes of biogeochemical cycling of nitrogen (e. g. ammonification and nitrification) were markedly

accelerated in the estuarine and tida! sediments.
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Corbicula fluminea is mainly round in tidal surface sediment. It affected nitrogen cycling in the surface sediments mainly
by physiological activities such as the excretion. In addition. it was also found that the burrowing of Corbicula fluminea, to
some extent, had a potential influence on the nitrogen cycling.

Key words :tidal flat; ecosystem; nitrogen nutrient; effect of macrobenthos; the Yangtze Estuary
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Fig.1 The changes of inorganic nitrogen in the overlying waters in

the incubation experiment with crabs
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Fig. 2 The changes of inorganic nitrogen in the overlying waters in

the incubation experiment with mollusks

i E3Gh TEBADYEREUL R MERNT R RY b 28 A




5 X 8 VL O A S R G B R G PR R R B R h R 3K B AR U

1135

NH;-N.NO;-N HI NO, -N I Fm~amZi., PIHBANFHFESH ANOVA) EZ8H TR EMSTIR AP NH,) -N.NO; -N

NO; -N Z B & |24k 8 B & K (p<<0. 05),

NH4*-N (ug/g) NO;™-N (ug/g) NO;™-N (ug/g)
0 5 10 15 20 0 5 10 15 20 25 0 02 0.4 0.6 0.8 1.0
0 T 1 i 1 0 T T r I ] 0 T r ] T = 4
Sk 5 + 5 F
m R
. Controlled core sediment
g 10t 10 L 10 | A LB
E Core sediment with crabs
&
-
#® 15 15 15 }
Y
20 - 20 20 t
25 L 25 L 25 L

B3 MRZYERP LI A MK RAETIEY S O E 3 &4

Fig. 3 The depth profile of inorganic nitrogen in the core sediments in the incubation experiment with crabs
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Fig. 4 The depth profile of inorganic nitrogen in the ccre sediments in the incubation experiment with mollusks
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