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Application of stable isotope analyses to avian diets and trophic structure
WANG Xuan, JIANG Hongxing* , ZHANG Yanan
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Forestry, Beijing 100091, China

Abstract: In the past three decades, the application of the stable isotope technique to avian ecology has become
increasingly widespread. The use of stable isotopes in the current studies relied on two principles. First, the isotopic
composition of animal tissues reflects that of the diet in a predictable manner. Second, because tissues turn over at different
rates, they integrate this information over different temporal scales and, if the animal is mobile, different spatial scales.
This technique overcomes the limitations of traditional methods, especially in aspects of the different temporal-spatial diets,
trophic structure of consumers, and trophic levels within the food web. In this paper, we summarize the preparation,
working process, and data analysis of the application of stable isotope analyses in the avian diet and trophic structure. The
paper also discusses the current progress of this technique in the origin of avian diets and trophic structure positioning. In
particular, we review its main applications in terms of conservation and management: (1) to assess the impacts of habitat
change on the population reproduction, (2) to detect the causes related to population dynamics, and (3) to estimate the
nutrient allocation of reproduction in the breeding ground compared with that in the wintering ground. However, despite its
potential , the technique is still regarded as a black box by many ornithologists. In most instances, these techniques did not
fully take into account the limitations of stable isotope analysis as applied to avian ecology ( for example, specific-species
discrimination factor, different-tissue turn-over ratio, and isotope signatures). We also discuss the issues related to

improvement and perspectives for the future application of this approach.
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Table 1 Avian sample and collection methods commonly used to stable isotope analysis

B P VE BT A S A 5 R AR
Sample Collection Damage Experiment Turnover rate
P E Feather P 4,57 L 5 IS
421l Blood il = o )
1M1 2 Blood cell i, B0 % H bl
I3 Plasma it NN % LY i
WLA Muscle fife1 & el oA
P Visceral fift 1l 0 b3 bl
% Bone fift ) 5 X K

LR REAS Y R SR 1 SR TR RN | — B 8 e bk AN 5 e Dk 5 Bt 5 X, BB F 1—2ml Rm]t#400 0 SR4R
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Table 2 Stable carbon and nitrogen isotopes fractionation factor of birds between the organizations and the food *!

ERREENT BRI E RN T
Y41 Tissues Diet-tissue fractionation factors 4121 Tissues Diet-tissue fractionation factors
ABC ABN ABC ABN
Ji A 4140 All tissues 1.15 (0.18) 2.91(0.16) BEEJE Collagen 1.76 (0.64) 2.82(0.14)
3 Feather 2.16 (0.35) 2.25(0.20) BFRE Liver 0.35(0.32) 2.37(0.47)
AILA Muscle 0.92(0.27) 3.84(0.26) [M.3% Plasma -0.08(0.38) 2.60(0.38)
1% Blood -0.1996"3C-3.986 * 1.70(0.43)

* FORMIE T APC 5 67 C AAEN RAYRIESC R O KR A BB MAMCR B BR AR A B LR T I E (£SE) s 7ERE %
BT X R RO E SRR SRIN T, BTGB URAE N 2B B RFOU T, Al T2 i (B s 2 (B A BRI FE 0 R LS A B FR g i R N

3.2 WiE B IR A A I 3 B s A

T EIESTER R/ T BB R 2 B4 AR AL, ARSI B 1 | R0 32 A S RO e s 5 4
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Table 3 Comparisons among common mixing models used to calculate the contributions of different diets! %]
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Mass-balance 2—3 PR PR 25 R A SE IR AP S g [18,78,79]
mixing model

LR G ; PRPETRT B, S5 R AT 5 8BNS RN AR Y R

TsoSource ZHR o L (i [81-84]
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MBI Z BRI (>3 FHEWIR) I, WG 25 5 AR AR T S8 A A B IR A SRR LU B3
RO AR, B TR ARSI B, e B Phillips 2548 AR IE IR AR R Hop g e 2 i) —Fh Y
Phillips M =R =F 38 TF & T —F A R 09 B 11 53 1 87 TsoSource (http ://www. epa. gov/wed/ pages/models/
stablelsotopes/isosource/isosource.htm) , ZE A58 FHF AP AL R N 2R &R (3—10 Fl) L@ 86 € , EEAK
PEAFD KT B9 2R S B WA U], 258 R 22 1Y B W 8 5T JC 125 0 5 M — I (o AN TRI LR {E
A >n+1 R EUER) |, AE S R AR H R BRI E AT RE W IR IR S (T 93 ) W) STBRYE Rl . 40 E 5
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IRFIHOPIE R B PEE B
4.1.2 AFEZERE FE R

TR A2 9755 Fp' g 945 5000 2R B4R BE 2T 1 G AR A 1 7 A Hb R R A
Z AT AT S I PR Th 2 RN SERE S A 5l . AR BAC M AN A5 b Y B R S TR S
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