J. Lake Sci.(# @ #+5), 2027, 39(3):000-000
DOI 10.18307/2027.0315
©2027 by Journal of Lake Sciences

>

TAKEN 53 RESE TR B LA R M A OB R S

X FA& YT, HER LT, RS, EK AT, FA S, XERKL KLY
1 , , 430072
2 , 430074
3: , 100083
4: , 410000
5: , 410000
B = Vv H
PW
180d H>PW>V
TP pH ORP
IP Fe/Al-P Ca-P
WSP AAP NaHCO3 Olsen-P DGT
DGT-labile P
OP Ca-P
WSP
KA

Mechanisms of submerged macrophyte decomposition driving sediment phosphorus
speciation transformation and bioavailability*
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Abstract: The decomposition of submerged macrophytes after senescence is a key process that drives internal phosphorus release and
secondary pollution in lake ecosystems. This study selected Vallisneria natangV), Hydrilla verticillata (H), and Potamogeton wrightii

(PW) as research materials. A microcosm incubation experiment combined with the litterbag method was used to simulate the
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decomposition of the three macrophytes under single-species and pairwise mixed-species conditions. This study systematically explored
the effects of submerged macrophyte decomposition on phosphorus form transformation and phosphorus bioavailability in sediments. The
results showed that phosphorus in plant litter presented a net release pattern during the 180-day decomposition period, with the release
capacity following the order H > PW > V. Mixed-species decomposition produced a stronger cumulative effect on total phosphorus (TP)
release than single-species decomposition. The decomposition process significantly decreased sediment pH and oxidation-reduction
potential (ORP), and facilitated the accumulation of multiple phosphorus fractions in sediments. Specifically, the contents of inorganic
phosphorus (IP), iron/aluminum-bound phosphorus (Fe/Al-P), and calcium-bound phosphorus (Ca-P) increased notably. Meanwhile,
macrophyte decomposition significantly elevated the concentrations of sediment bioavailable phosphorus, including water-soluble
phosphorus (WSP), algal-available phosphorus (AAP), and NaHCOs-extractable phosphorus (Olsen-P), as well as sediment labile
phosphorus (DGT-labile P). These results demonstrate that macrophyte decomposition increases sediment phosphorus mobility and the
risk of lake internal phosphorus loading. The study also evaluated the regulatory effect of a sediment amendment material. The addition
of maifanite accelerated phosphorus release from V. natanditter and regulated the distribution of sediment phosphorus forms. Maifanite
promoted the transformation of organic phosphorus (OP) into stable Ca-P and reduced the content of highly labile WSP in sediments. This
study provides a scientific reference for the rational configuration and biomass management of submerged macrophytes in shallow lakes,
and supports the prevention and control of internal phosphorus pollution risks in lake systems.
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Fig. 2 Dynamics of PRRI during submerged macrophytes litter decomposition
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Fig. 5 The influence of submerged macrophyte decomposition on the content of various forms of phosphorus in
sediments (a: IP; b: OP; c: Fe/Al-P; d: Ca-P)
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