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Lake regime shift from submerged macrophyte to
phytoplankton affected phosphorus speciation in sediment
and eutrophic state in Caohai Lake, Guizhou, China*

Jixing DONG®, Yanmin GUO, Pinhua XIA"™, Yuanbin TIAN', Feifei ZHENG',

Anyan LI°, Tao LIN', Ruiwen LI%™
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Abstract To understand the cilect of regime shift in Caobai Lake in Yunnan-Guizhou Platcan, SW
China from submerged maceophyte dominanee to phytoplankion deminance on the specilication and
distribution of phosphones and on ecological and envinonmental stales, changes in phosphonus specificatson in
the sediments and water wene stedicd, The form, composition, and distribution of phosphorus in sediment
were sampled in Jully 2020 (before regaime shift) and July 2021 (after reginae shifth were analyzed. Resules
reveal that phosphones content in sodiment was lower than that those of Erhai Lake amd Dianchi Lake,
Yupnan, SW China, on the same plateau, and was lower than those of Tatha Lake, Chaohu Lake, and
Poyang Lake in the middic-bower Changiiang (Yangtze) River Plain, Organic phosphomus (Or-P) was the
main form (up 1o 60%%), followed by inactive phosphoms (Ina-P), and the active phosphores (Act-F*), the
least, which is opposite to those of Taihu Lake and Poyang Lake in the middle-lower Changjiang River
Plain in the eastern China. Or-F comtent was high, indicating o high potential risk of phosphorous relense.
Afier the megime shifh, the rotal phosphorus in sodiment docreasod fromy 08720013 10 0704003 gk, The
peoponison of Or-P amd Act-P deorcased Troem G8.23% 10 &35,32% and from 5.353% 1o 4.69%, respoctively. In
contrast, the proportion of Ina-P increased foom 26.42% to 29999, The Moran®s [ index revealed that the
heterogeneity of the spatinl distributions of the 1otal phosphonus (S=TP) and Act-P in the sediments before
regime shift was signifecant (F<0.1). However, the heterogencity of the spatial disnibutions of 5-TF and
the various forms of phosphoras after regimie shift was not significant (P=0.05). The regime shift
aggrnvated the eutrophication of the lake, the trophic level index (TLI) increased from 4842 o 54,49
(F=001), and the previously mesotrophic lake became o mildly cutrophic lake. The results of this study
rewvecabed the impact of regine shift in the lake from submenged macrophyte dominance 10 phytoplankion
dominance on the composition and spatial distribution of phosphores in sediments and provided a basis
for the restorstion of cutrophicated and squatic ecosystem degraded lakes,

Keyword: Cachar Lake, sediment; phosphorus specification; regine shift

I INTRODUCTIOMN regime shift in lake ecosystem can result in damage
o water function, degradation of agquatic ecology,

Lakes, especially shallow lakes, its water state  ang algal blooms (Zong et al, 2019; Luo et al.,

can change from submerged-macrophyte-dominance  2020). In addition, phosphorus exchange can change

(clear water) under long-term nutrient input to

phytoplankton-dominance (tarbid watery under shon- . - - - )

term disturbances (Scheffer and van Nes, 2007; Yu wlle;_fl;,mm frovises Seiemes aod T i

ot al., 2020; Su et al, 2021; Yoan et al., 2021). This =% Comeiposting suthors: pinkranisispras odacn: low 19865 1 26,00
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