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Table 1. Functional diversity index and its meaning
Index Meaning Reference
FD The total branch length of a functional dendrogram. [39]
FRic The amount of functional space filled by the community. [43]
FEve The evenness of abundance distribution in a functional trait space. [43]
FDiv The divergence in the distribution of abundance in a functional trait space. [43]
FDis The mean distance in multidimensional trait space of individual species to the centroid of all species. [44]
FAD2 The sum of the squared Euclidian distances the species are apart. [45]
RaoQ The ql..lad.ratic entr‘opy of 'Rao that incorporates bf)th the relative abundances of species and a measure of [46]
the pairwise functional differences between species.
CWM Community-level weighted means of trait values. [47]
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Calculation of functional diversity based on traits. Sp: Species; Tr: Trait; Si: Site.

RS IE—HE . T YRR R 4R
MMBTEERE SIERE DI, HAReZHES
JE T Wy ol 22 [ F AR ELA LR R B 55 W Y 22
5, P SYREL R G K T Z A L RERS B 4y
HodE RS AR e, T RUEYITERIE RS
KE bl Z s AR, BT PD o] DA%
FHR S BT RE 2 REER?, IR AE I BGA E AT A= 3
T I REMR B b A 1) R e AR EA T B B T A
ZAEPETE S FD,

RS REMER A A AR

B PRI O R E i A4, R e
FEE I R B —E B AR R
Py 1) Z2AE A o A R 3 ) T 0 B 5 A A X A 2
RGN, R, i TR IR R R,

2.3



e US| UE P44, 2020, 60(9)

1789

A3 A 455 2 Bt 2 R i b FHLASH 8 ) A Ak A £ R
AR AR LOBIREEE R, Yo
REZHEEBEE IR T = R B T REER
WA A B 30 FRIIAN [t [X AN [ VA 6 S 1 L TS
b, RIS ST LS AR AE
eI 25N, 15 B Zh e 5L U A (GeoChip)$
A, MREMEFES RS D, HEMAED
ETRRAEIR . UG IR K A DG Tl R R A AR X
JEAEAR IR IR 22 R B, o, R
(0 LIy 3 DR AR = 00 FERMAE S R G
H, IR T BEIE X AR o A S P
M —3, SR PR EUE PR B )
RESE N TEMRZ S By oA S i 2 e, HRZ
WA S M T RE S DR 2R A7 A 25 500,
AT HIEMAEY), BRI KIS a2
FEVE AR s B iR IE . S, RATE
X S B L) b Y3 3 A IR A R 2 T TR DA O
WA AE B R I R IE R A 1
S DR B R AR R BE B e R T R
K, IF HiX — e g0 . PUBEF Al [ 45
ZANWETE XIAT B0 IE s AT BEAl -, F
T — 20 R UAEAR R SRR, SRR B
TR A DI D RE S R 2R AR 2k Ak
fE A, BT, SH0RAMLL, ki
XAE 20602080 411 1] (14 2y B 5L K 22 1 K A v
KA 30%, HIREIE R AL AR AR R A 35%

3 ETHRWHBENESFARE

3.1 BEERERE

BT IR B A Y AR e P s S B N s 2 B
7R : WIFIZE (species pool)Zad Mg 1 U8 I TE iRy
BT MDA, L TRV v R R R X = BE A

WAE B BUEW R SIRE AR, 2Eimi(1) 4%
Pl AR V& AT B PR AE PR B AR E s 18] )R i
O (2) SRR B0 A5 6] 23 A1 A R AR TR AL AL
il 5 (3) FHUI G A P P RORT 358 742 A 1 i 1o A A 285
RO RERI P,
32 MERESYIFL R

T A 1y ) R TR e M LA AR,
ESEEREFSOSRAS =g dr G 7LD EPS E /2t
EF P T — SO R R PR 7R B A A A o 2 AL
AR, DR AT DL e B -5 A S A R AR 5C
(5 SR AT BT 3, 5L DR Btk
LA A a0 A RO g el
2 AT A T S SR LT T A R ) R R R
S0 T PP 5 34 T P O 2 A A DT
3.2 EEHAKN: WTRUEY S, FERAXR
N BB | KPR BB LR R DR A2 T A 2
Rl i, BERAIRNE TR R T
Tl 1 4y £ 3 5 MUKt B i it o £ S s g )

Species pool

Environmental
>< layers

Local assemblage of
species and traits

Describe

Explain | Functional | Explain Community
diversity | "Nuil'} assembly
\_model ;

Species
distributions

———————

Ecosystgm: Predict
\\propemeSJ

(
\

Ecosystem
functions

2. ETHRBIBENESEHRBE

Figure 2. Research ideas of microbial ecology based

on traits.
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Microbial traits shed light on species distributions, assembly
processes and ecosystem functions
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Abstract: Microbial traits are core attributes closely related to microbial survival, growth and reproduction. These
attributes could reflect the microbial responses to environmental changes, and then affect species distributions,
community assembly processes, and relevant ecosystem functions. There is a growing recognition that, compared to
microbial taxonomic information, microbial traits could expand our understanding of microbial ecological
processes and provide mechanistic explanations of ecological patterns at the scales of population, community and
ecosystem. Here, we address important ecological themes based on microbial traits in recent years, including the
classification and determination of microbial traits, functional diversity and applications, the relationship between
microbial traits and species distribution and community assembly, the effects of microbial traits on biodiversity and
ecosystem functions and the response of microbial traits to global change. Although previous studies on microbial
traits have been extended to all aspects of ecology and promoted the research and development of various frontier
scientific problems, there are still many opportunities and challenges. Thus, we also provide perspectives such as
research methods and directions based on microbial traits.
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