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The study of the 
relationships 
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een living 

organism
s and 

their physical 
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H
ow

 do w
e study 

m
icrobial ecology?

D
iversity

indexes!



Alpha diversity

“[…
] is a m

easure of species 
diversity in a particular area 

or an ecosystem
”

https://w
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w
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m
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Alpha diversity

•
Diversity w

ithin a particular area or ecosystem
. 

•
U

sually expressed in term
s of the num

ber of species. 
•

It provides inform
ation about the species richness and evenness 

w
ithin a specific habitat or com

m
unity. 

•
The higher the num

ber of species in a particular area, the higher the 
alpha diversity. 

•
Alpha diversity is a local m

easure of species diversity and focuses on 
the diversity w

ithin a specific location.

https://edurev.in/question/3084463/Consider-the-follow
ing-scales-of-m

easuring-species-diversityAlpha-diversity-refers-to-the-diversity-



Alpha diversity: Shannon index

“Also know
n as Shannon entropy. The m

ore different 
letters present, and the m

ore equal their proportional 
abundances in the string of interest, the m

ore difficult 
it is to predict w

hich letter w
ill be the next one in the 

string”
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w

w
.cd-genom

ics.com
/m

icrobioseq/the-use-and-types-of-alpha-diversity-m
etrics-in-m

icrobial-ngs.htm
l



Alpha diversity: Sim
pson index

“Is the m
easure of the degree of concentration w

hen 
individuals are classified into types. Sim

pson index is equal 
to the probability of the tw

o entities taken at random
 from

 
the dataset of interest represent the sam

e type”

https://w
w

w
.cd-genom

ics.com
/m

icrobioseq/the-use-and-types-of-alpha-diversity-m
etrics-in-m

icrobial-ngs.htm
l



Alpha diversity: Chao 1 and 2

“Chao 1 is an estim
ator based on abundance; thus, it 

requires data that refers to the abundance of individual 
sam

ples belonging to a certain class. Chao 2 is an estim
ator 

based on the incidence; thus, it requires data that specifies 
the absence or presence of a species in a sam

ple. 
Chao's index is for the estim

ation of species richness.”

https://w
w

w
.cd-genom

ics.com
/m

icrobioseq/the-use-and-types-of-alpha-diversity-m
etrics-in-m

icrobial-ngs.htm
l



Beta diversity

“[…
] refers to the change in 

species diversity betw
een 

com
m

unities or ecosystem
s. 

Hence, beta diversity allow
s 

the com
parison of biodiversity 

betw
een ecosystem

s”
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Beta diversity
•

Com
parison of diversity betw

een ecosystem
s and different com

m
unities. 

•
It m

easures the change in the am
ount of species betw

een different habitats or 
com

m
unities. 

•
It provides inform

ation about the turnover or replacem
ent of species betw

een 
different locations. 

•
It helps us understand how

 different habitats or com
m

unities are distinct from
 

each other in term
s of species com

position. 
•

It is calculated by com
paring the num

ber of species shared betw
een tw

o or m
ore 

habitats or com
m

unities. 
•

The higher the beta diversity, the greater the difference in species com
position 

betw
een habitats or com

m
unities.

https://edurev.in/question/3084463/Consider-the-follow
ing-scales-of-m

easuring-species-diversityAlpha-diversity-refers-to-the-diversity-



Beta diversity: Bray-Curtis dissim
ilarity

“It is a statistic used to quantify the 
com

positional dissim
ilarity betw

een tw
o 

different sites, based on counts at each 
site”

Bray, J. Roger; Curtis, J. T. (1957). "An O
rdination of the U

pland Forest Com
m

unities of Southern W
isconsin". Ecological M

onographs. 27 (4): 325–349. 
doi:10.2307/1942268. ISSN

0012-9615. JSTO
R

1942268.



Beta diversity: U
ni-Frac (W

eighted
vs 

U
n-W

eighted)
It is a phylogenetic m

ethod that m
easures 

the distance betw
een com

m
unities based on 

the lineages they contain.

Felsenstein, J. 2004. Inferring phylogenies. Sinauer Associates, Inc., Sunderland, M
ass.



G
am

m
a diversity

“[…
] is the m

easure of overall 
biodiversity in a large geographic 

region. Therefore, it m
easures the 

total diversity of every ecosystem
 in 

that region”
https://w

w
w

.differencebetw
een.com

/w
hat-is-the-difference-betw

een-alpha-beta-and-gam
m

a-diversity/




