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Analysis on Trophic Structure of Main Waterbirds in Qinghai Lake
Based on Stable Isotopic Technology

YANG Yue-qin', YI Xian-feng'""", LI Ning?

(1. College of Agriculture, Henan University of Science and Technology, Henan Luoyang 471000, China;
2. Qinghai University, Xi’ning 810007, China)

Abstract: Stable carbon and nitrogen isotopes were measured to analyze trophic level of main waterbirds in Qinghai
Lake in May—June, 2008, based on the model of isotopic enrichment and the fractionation factor. Our results indicated
that 8'°N was significantly enriched in the muscle of waterbirds, but 8"*C showed no obvious variation. We obtained a
fractionation factor between Gymnocypris przewalskii and Phalacrocorax carbo, i.e., 1.78%.. Phytoplankton,
zooplankton, Gammarus suifunensis, G. przewalskii and waterbirds were estimated at the trophic levels of 1.64—2.06,
2.35-2.83, 2.63, 3.64—4.20 and 3.35-4.93 respectively. P. carbo, Larus ichthyaetus, Larus brunnicephalus and Podiceps
cristatus occupied the highest trophic level due to their primary feeding on G. przewalskii. However, Tadorna ferruginea,
Sterna hirundo, and Tringa totanus occupied the relatively high trophic levels. Anser indicus, mainly relying on plant
materials as their food supply, was at the lowest trophic level. Our results predicted that the future resource situation of G.
przewalskii would have great influence on the growth, reproduction and community structure of main waterbirds,
especially for P. carbos, L. ichthyaetus, L. brunnicephalus and P. cristatus, consequently on the stability and diversity of
the whole ecosystem.

Key words: Waterbird; Trophic level; G. przewalskii; Stable isotope; Qinghai Lake
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Ffa] B — PP J7 s (Hobson, 1993; Johnson et al,
2004; Xu et al, 2005; Yi et al, 2006; Nonogaki et al,
2007; Paradis et al, 2008) . £ 2 VE [FIA7 R AR LT
AR Y R AR ATAE 1 R 35 LU A 5 3L )% D) AH
JIX— ST . 8C RSN 1P IR
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IR S e = IR o IR X B AL R R 3R 1
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2007b),
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Tab.1 Stable carbon and nitrogen isotopic patterns and trophic levels of eight main waterbirds in

Qinghai Lake ecosystem

PP Species 5"C (%) N (%) n EIY% Trophic level

IR Phytoplankton (—18.2342.68) (5.5642.32) 14 1.64—2.06
VFIFEN Zooplankton (-20.02+2.21) (5.3342.28) 12 2.35—2.83
HIFHIIF Gammarus suifunensis (~20.67+2.60) (7.75+2.40) 2@ 2.62
¥67 Gymnocypris przewalskii (-21.59+1.35) (12.6740.56) 502 3.93

# K% Larus ichthyaetus (=23.97+0.35) (14.2740.18) 3 4.88

2T JHI7% Tringa totanus (—22.79+3.10) (11.000.78) 3 4.02

3 154 Phalacrocorax carbo (—23.190.18) (14.450.43) 3 4.93
B3k Anser indicus (-16.30+0.10) (8.46+0.26) 3 3.35
Fi3kF84%h 5 Larus brunnicephalus (hatchling) (—22.72+0.43) (13.4240.10) 5 4.66

WM HERY Sterna hirundo -26.51 9.85 1 3.72
HiES4) % Larus ichthyaetus  Chatchling) (-23.01£0.38) (14.1420.03) 2 4.85
£i3kKS Larus brunnicephalus (—22.45+0.63) (13.2540.65) 8 4.62
ML RER Podiceps cristatus (—22.87+0.55) (14.160.05) 2 4.85
FRKRIY Tadorna ferruginea (—23.9842.75) (10.0042.15) 2 3.76
SFHIH Average (—22.95+1.19) (12.3041.98) (4.3620.52)

ORF 12 MMARREY (two mixed sample of 12 individuals); @A AT 0.04—1.6kg 2 [f] (body weight from 0.04—1.6kg).
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Fig. 1 Trophic relationship between waterbirds and
other organisms in Qinghai Lake
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Fig.2 Two dimensional distribution of §"°C and 8"°N of
eight waterbirds in Qinghai Lake ecosystem
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