2023 10 34 10 http: //www.cjae.net
Chinese Journal of Applied Ecology Oct. 2023 34( 10) : 2861-2870 DOI: 10.13287/j.1001-9332.202310.013

. . 2023 34( 10) . 2861-2870
Wang X Liang SW Tian YJ et al. Application of stable isotope techniques in soil food web research. Chinese Journal of Applied Eco—
logy 2023 34(10): 2861-2870

13 2 13 13 1 1*

(! 110016; > 110161; °
100049)

Application of stable isotope techniques in soil food web research. WANG Xiao' > LIANG Siwei’ TIAN Yi-
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Abstract: Stable isotope technique is important for understanding the structure and function of soil food web which
is considered as a belowground black box. We reviewed typical application cases of stable isotope techniques in the
research of soil food webs including to determine food sources and feeding preferences of soil fauna by using iso—
topes and to analyze the trophic structure of soil food webs through isotope fractionation effects during the process
of feeding and nutrient sequestration by soil fauna. Additionally stable isotope techniques could reveal the role of
soil biota at different trophic levels within soil food web in ecosystem matter and energy flow which favored to carry
out accurate and efficient research on the contribution of soil food webs to soil carbon and nitrogen cycling process
and the corresponding influence mechanism. We further put forward the limitations of current stable isotope tech—
niques and the future development directions.

Key words: stable isotope; soil food web; predatory relationship; trophic level; carbon and nitrogen cycles.
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Fig.1 Number of publications on the use of stable isotopes to study soil food webs and main soil biota groups during 1976-2020 ( a)
and the percentage of articles in each biota group ( b) .

Data source: Web of Science. Query: TS=( ( stable isotope) AND( “soil food web” OR “soil food-web” OR “soil food webs” OR
“soil food-webs” OR “soil foodweb” OR “soil foodwebs”) ) ; TS=( ( stable isotope) AND( “soil microbial” OR “soil bacteria” OR “soil fungi” OR
“soil microbe” OR “soil microorganism”) ) ; TS=( ( stable isotope) AND( “soil”) AND ( nematode) ) ; TS =( ( stable isotope) AND( “soil”) AND
( collembolan OR springtail) ) ; TS = ( ( stable isotope) AND( “soil”) AND ( mites) ) ; TS =( ( stable isotope) AND( “soil”) AND ( earthworm OR
ant) ) .
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2 ( de Castro ")
Fig.2 Feeding relationships among trophic groups within soil food webs ( Adapted from de Castro ef al. *' ) .

PPNem: Plant parasitic nematodes; DetMac: Detritivorous macroarthropods; DetMic: Detritivorous microarthropod; FunNem: Fungivorous nematodes;
BacNem: Bacterivorous nematodes; BacMic: Bacterivorous microarthropods; FunMic: Fungivorous microarthropods; FunProt: Fungivorous protists;
BacProt: Bacterivorous protists; PreProt: Predaceous protists; OmnNem: Omnivorous nematodes; PreNem: Predaceous nematodes; PreMic: Predaceous

microarthropods; PreMac: Predaceous macroarthropods. TL: Tropic level;, TLO: Resource base; TLI: Primary
decomposer and phytophagus; TL2: Secondary decomposer; TL3: Predator.
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Fig.3 Application and limitations of stable isotope technology in soil food web.
DNA/RNA-SIP: DNA/RNA-Stable isotope probing; PLFA-SIP: Phospholipid fatty acid-stable isotope probing.
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1
Table 1 Publications on the use of stable isotope to study soil food webs

Isotope Target Ecosystem Conclusion Reference
PC 35-36
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BCBN ; 38
13 C. 15 N S 15 N ’ : 33
BC.PN . . . . / 39
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B 1SN 15N siC 19
BC.BN Folsomia quadrioculata Folsomia 41
fimetaria Folsomia quadrioculata  Folsomia fimetaria
4 3"C  ¥°N “ (a) (b

Traugott )
Fig.4 Soil fauna grouped according to 8" C and 3" N signatures * (a) and identifying the food sources and the trophic position of

consumers by stable isotope analysis (b adapted from Traugott et al. * ) .
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