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Effects of Anthropogenic Organic Matter Inputs on Stable Carbon and Nitrogen

Isotopes in Organisms from Microbial Food Chain in Taihu Lake
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(1.State Key Laboratory of Lake Science and Environment, Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences,
Nanjing 210008, Chinas 2.Graduate School of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Stable isotope analyses of carbon and nitrogen were used to evaluate autochthonous versus allochthonous contribution to the main
microbial food loop components in the four sampling sites based on different trophic status in Taihu Lake. On average, the 8" C and 8" N values
of organic matter (OM) sources (bacteria, cladocera, particulate and sedimentary organic matter) and the 8" C of dissolved inorganic carbon
(DIC) which are the main components in microbial food chain, showed the lowest values at estuary location compared with the other three
sites, reflecting a strong influence by terrestrially derived nutrients and organic matter. The mean 8" C value of dissolved organic matter
(DOM) that we measured was close o the estimated terrestrial 8 C - 26%o, suggesting an allochthonous-derived organic C pool. Particulate
organic matter ( POM) was supposed to be mainly dominated by algae under the assumption of a constant fractionation from DIC to
phytoplankton of 22%¢. Cladocera had a lower 8" C than the average 8" C of POM (0.2%0) and bacteria (2.5%0), supposing a lipid
accumulation or selective feeding a more 8% C-depleted algal fraction (pico- and nano-plankton, < 50 pm) of POM. The contribution of
autochthonous versus allochthonous carbon to the bacterial biomass was estimated by applying a two-member mixing model using a 8" C of
— 26%o as the allochthonous end member. The bacterial biomass consisted of 61.2% allochthonous carbon at estuary point with large terrestrial
effluents, while in the large open lake area, bacteria was mainly supported by autochthonous OM (58.5% ~92.9% ). The results substantiate
the finding that the analysis of carbon and nitrogen stable isotopes can help to elucidate sources and sinks of organic matter in Taihu Lake,
which are characterized by a great spatial variability and complexity.
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Table 1  Selected water characteristics of the sampling sites in Taihu Lake

PR LA WEE/C W E/mge L PRI pH WE/NTU  HS/mSeem™! 43R i pge 1!
T 31°30'N, 120°07'E 20.73 3.59 7.10 22.91 0.88 10.93
Mg BV 31°28'N, 120°11'E 18.34 9.50 7.75 27.80 0.84 12.28
W 31°20'N, 120°10'F 17.84 9.05 7.87 59.51 0.70 30.78
TS 31°23'N, 120°19'F 18.44 8.80 7.93 44.15 0.70 29.40
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Fig.1 Sampling sites in Taihu Lake
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Table 2 Mean stable isotope ratios (%0) and C:N of food-web components from Taihu Lake (n = 3)

o A MLV W UMY

" 3¢ 3N CGNabcC N CGN obC BN CGN ahC N C:N
SOM  -27.0+0.7 3.1x0.2 7.5 -25.6+0.1 7.5£0.1 55 -25.3+0.2 7.8+0.1 5.8 -24.6+0.3 3.3+0.2 6.2
DOM -26.7+0.3 6.0x0.5 14.2 -26.1x0.2 5.8+0.2 12.1 -26.6x0.1 6.1+0.1 20.1 -26.8+0.2 4.9x0.2 19.1
POM  -354%0.8 -5.2+0.5 57 -31.4+0.1-3.0£0.2 6.0 -27.7+0.2 15.0+1.2 7.9 -29.1x0.2 13.9+0.8 6.7
Bact -29.2+0.9 2.0+0.3 6.7 -29.0+0.3 5.2+0.1 6.0 -27.3+x0.5 4.9+0.2 82 -28.9x0.1 6.2+0.2 6.9
Daph  -30.8+1.1 5.8+0.4 42 -33.6x0.5 89+0.2 52 -29.7+0.2 8.1+0.1 3.9 -30.1x0.1 9.5+0.3 4.1
DIC -12.3+0.2 — — -9.1+0.1 — — -5.9+0.1 — — -7.1+£0.3 — —
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Table 3 Relative importance of allochthonous C to bacteria biomass
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