55 43 55 14 1) S & 7 i Vol.43,No.14
2023 4F 7 H ACTA ECOLOGICA SINICA Jul.,2023

DOI: 10.5846/stxb202206211755
SRS , X , R0 5, 11U, £ 3R YRR TR AR S T TR St Je . A A5 2441, 2023,43 (14) £ 5674-5685.

Zhang B, Liu M Q, Qian L B, Liang S F.Resistance and resilience of soil microbial communities : progress and perspective.Acta Ecologica Sinica,2023,43

(14) :5674-5685.

TEMEDBERTRNNNRE IARHER

NN 2 > S 1 3
S A BT 2 S B -SRI
1 MR fE R TSN AL A0, Mt 210044
2 RN K2 IR S IR R R 25 B, M T 210095

R RGBSR A BRI GRS 1A S R GURZE I TIIE T, R 32 BRI 140 4 e A BE (IR 0 ) MR 2=
JEARAMRZSHIRE ST (MK 1) Do 4 L E S R GER AT RSNk . BB RLELSS T b 3 G W B 0 PR T S R 0 R 52 3 O
AT SERERE . 165G, 7 21 SR E W PRI AR S R R S L B 1 e DA S 2R i v B S5 A A D RE R A2 1k
K R GEFRAEIPT ST FPKIZ T35 5, 3 HT T S5l 47 (2012—2021 4F ) 5 STk, & B0+ S0 E W iEys (45 46 A (50) ThRETE IR 8%
TYCIE VKR T3 SRS (AR AU IR S A S A A PR it 1 A9 e SRS SR B — 5 U s 2R T, SRR
R ARHIR MR AEL LTS AR A S B4 A A SR R 7 7K P 14 22 R M IR LA LA B A 25 R K ) s o gt BR800, 55 05 T A 1 38
TR WIS ARDT I AR T W AERRBILI 5 B, I REMESIR 22 0 RE P A - 1 S ol A 0 e AP X SRR B S Al T J B2, LA
Oy Ry A SR A R DA A 28 B BTN B 85 -0 X - S T BE A R 4 (IR 2 R

RIS AP KA T T AT S

Resistance and resilience of soil microbial communities: progress and perspective

ZHANG Bin" ", LIU Manqiang”, QIAN Liubing', LIANG Shanfeng'

1 School of Applied Meteorology, Nanjing University of Information Science and Technology, Nanjing 210044, China
2 College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China

Abstract; Soils have been increasingly endured environmental perturbations due to varying degrees of direct or indirect
human activities. Microorganisms are the major drivers of soil ecological processes and their ability to resist (i.e. resistance)
and recover from (i.e. resilience) these perturbations determines the sustainability of ecosystem functionalities. Thus, it is
of great importance to clarify how environmental perturbations influence the resistance and resilience of soil microbial
communities. This review aims to summarize the recent advances in resistance and resilience of soil microbial communities to
perturbations and the underlying mechanisms. We firstly briefly describe the concepts of resistance and resilience.
Resistance is defined as the degree to which soil microbial communities do not change in response to the perturbations,
while resilience as the rate at which soil microbial communities return to the initial state after the perturbations. Resistance
and resilience can be calculated by comparing the relative changes in the community composition and/or functions under
disturbance treatment relative to control at the same sampling point. Subsequently, we carry out a literature analysis of
microbial community response to perturbations. We find that soil microbial communities are generally not resistant to
perturbations and only a few investigations suggest a full recovery when the perturbations are removed. We also find that
tillage always decreases the resistance and resilience of soil microbial communities while input of organic materials into soils

usually increases that. We then discuss how intrinsic attributes and extrinsic factors contribute to the resistance and
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resilience of soil microbial communities to perturbations. The intrinsic attributes are presented at the individual , population,
and community levels, respectively. At the individual level, dormancy and stress tolerance can be two advantageous
strategies for soil microorganisms to maximize their geometric fitness under unfavorable conditions. At the population level ,
the lift-history strategy ( copiotrophs/oligotrophs, 1/K strategists ) and trait-based frameworks from plant ecology
( competitor-stress tolerator-ruderal, CSR theory) can help partially explain the capacity of soil microorganisms to resist and
recover from perturbations. At the community level, it is suggested that the microbial diversity, community composition ( the
relative abundance of fungi vs bacteria, and rare vs dominant species) as well as the interaction ( networks) among
microbes collectively contribute to the resistance and resilience of soil microbial communities. The extrinsic factors include
the legacy effect of perturbations as well as soil abiotic factors. In the last section, we propose some future research
directions: (1) combine trait-based approaches with molecular tools to identify key functional traits related to the resistance
and resilience of soil microbial communities to perturbations; (2) emphasize the resistance and resilience of soil
multifunctionality because ecosystems can simultaneously carry out the multiple functions; and (3) understand the
resistance and resilience of the interaction between plants and microbes to global change stress. These insights into the
resistance and resilience of soil microbial communities have functional implications for systematic evaluation of soil health
and could predict the impacts of perturbations on ecosystem functions and their feedback under future global change

scenarios.
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Fig.1 Illustration of the resistance and resilience of soil microbial communities to environmental disturbances
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Table 1 Calculation of the resistance and resilience of soil microbial communities
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Fig.2 Resistance and resilience of soil microbial communities in response to environmental disturbances
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Fig.3 Conceptual diagram of underlying mechanisms for resistance and resilience of soil microbial communities
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