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Analysis on Food Web Sructure in Alpine Meadow
Ecosystem : Evidence from Sable Carbon

Isotope Signatures

Yl Xian-feng, ZHANG Xiao-ai , LILa-xing, LI Ming-cai , ZHAO Liang

(Northwest Institute o Plateau Biology, the Chinese Academy o Sciences, Xining 810001, China)

Abstract : The gable isotope gpproach is based on the fact that naturaly occurring stable i otope ratios in consumer
tissues can be related to those in consumers diets. Changesin, or fractionation of , stable carbon isotope ratios (*3C/*?
C) occur with trophic level and are of the order of 1 %o- 2 %a Thus, iotope measurement of consumers tissues can re-
veal irformation about their ingested foods in ecosysems that are relatively smple. Determination of stable carbon i sotope
sgnatures in the apine meadow ecosysem demondrated that the ecosysem was composed of five main food chains, one
was three-noded food chain characterized by* plants — small mammals - raptors (or carnivorous mammals)” ; two each
were two-noded characterized by" plants - vegetarian passerine birds or livesock” ; and two each were four-noded and
conposed of plants —insects - passerine birds - raptors (or carnivorous mammals)” or* plants —insects — amphib-
ians - raptors (or carnivorous mammals)” , respectively. The maximum length of food chain in the alpine meadow e-

cosysem was 3. 53, which was grosdy equal to maximum node number , i.e. , 4.

tios can be used as a proxy to analyze food chains and food webs in the alpine meadow ecosysems.
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Table 1 Sable carbon isotope patterns in the al pine meadow ecosystem X £ SD

Fecies Sanpling time No. of sanples dBC (%9
Bos grunniens 2002. 06 2 - 25.50+0.03
Ovis ammon hodgsoni 2002. 06 2 -24.92+0.10
Mustel a eversmanni 2002. 07 2 -23.90+0.18
Lepus oiostol us 2002. 08 2 -24.67+0.11
Ochotona curzoniae 2002. 05 4 - 25.07+0.55
2002. 07 3 - 24.77+0.04
Myospal ax fontanierii 2002. 04 4 - 25.78+0.36
Micratus oeconomus 2002. 05 4 - 25.48+0.01
2002. 07 3 -25.92+0.44
2002. 07 3" -25.99+0.14
M. Buteo hemilasius 2002. 04 2 - 22.80£0.69
Eremophila al pestris 2002. 04 3 -24.18+0.28
2002. 07 3 - 24.48%0.08
2002. 07 2" - 26.08+0.32
Me anocorypha maxi ma 2002. 04 4 -24.54+0.32
Acanthis flavirostri 2002. 07 2 - 26.25+0.13
2002. 07 2" - 26.69%0.10
Alauda gulgula 2002. 05 2 - 23.76+0.32
2002. 07 2" - 26.52+0.07

M Anthus roseatus 2002. 07 1 - 24.35
2002. 07 2" - 25.04+0.15
Phoenicurus ochrurcs 2002. 07 2 -23.83+£0.04
2002. 07 3" - 26.83%0.14

Anthus roseatus 2002. 08 1 - 24.16
Pseudopodoces humilis 2002. 07 5 - 24.25+0.28
2002. 06 2" -24.60+0.21
HH9E Motadilla ditreda 2002. 07 3 - 23.46+0.08
2002. 07 2" - 26.62+0.21
Prunellidae rubecul oi des 2002. 04 2 - 24.90+0.07
2002. 07 2" - 25.47+0.13
Passer montanus 2002. 07 3 - 24.16+£0.07
Rana temporaria 2002. 07 4 -24.11+0.02

Bufo bufo 2002. 07 1 - 24.22

(Young)
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Table 2 Stable carbon isotope enrichments in the al pine meadow ecosystem X + SD
O BC (%9
Species ( )
Muscle (or Led) Somach contents
Microtus oeconomus - 25.48+0.01 - 26.45+0.19
Lepus cicstolus - 24.67+0.11 - 26.14+0.12
Ochotona curzoni ae - 24.77+0.04 -26.77+0.14
Myospal ax fontanierii - 25.78+0. 36 - 26.02+0.22
Salix oritrepha - 25.82
L epidoptera larva paradte on Salix oritrepha - 25.23+0.05
Average - 25.19+0.37 - 26.24+0.30
Enrichment 1.05+0.45
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Fg.1 Smplefood chain trophic relationships among the apine meadow ecosysem
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Buteo hemilasius; Musteda eversmanni ; Mustda altaica; Anphibians ( Rana temporaria, Bufo bufo) ; Insect-eating birds

(Pseudopodoces humilis, Matadilla citreda) ; Omnivorous hirds ( Alauda gulgula, Eremophila alpestris, Prundlidae rubeculoides,
Phoenicurus ochrures, Melanocorypha maxima) Qasseding insects (Orthoptera, Hemiptera, Lepidoptera, Hymenoptera) ; Smdl
mammals ( Ochatona curzoniae, Microtus ceconomus, Lepus oicstolus, Myospal ax fontanierii) ; Young hirds; Bos grunniens, Ovis
ammon hodgsoni ; OPaseri ne birds (Acanthisflavirestri) ; OPIants. The 20lid lines mean trophic relationship between two gecies; broken
lines mean no (or weak) trophic relationship ; values in boxes representd °C values of the species.
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