Biodiversity and
conservation ecology

m Bachelor 2 -
SIE




=Pr

B FUNDAMENTALSIN ECOLOGY

L

chedule of the lectures

Room for all lectures:
ELDO020

WEDNESDAY - LECTURES - ENV 220 Week Teacher

19/2/2025 | 10h15-12h The nature of ecology (introduction) 1 T. Battin

26/2/2025 | 10h15-12h The physical environment 2 T. Battin
5/3/25 10h15-12h Adaptations to the Z:;/::;r;ment/PhysioIcgical 3 C. Grossiord
12/3/25 10h15-12h | Population structure, dynamics, and regulation 4 C. Grossiord
19/3/25 10h15-12h Community Ecology | 5 C. Bachofen
26/3/2026 | 10h15-12h Community Ecology Il 6 C. Grossiord

2/4/26 10h15-12h Ecosystem ecology | 7 T. Battin

9/4/26 10h15-12h Ecosystem ecology Il 8 T. Battin

16/4/2026

10h15-12h

Biodiversity and conservation ecology

C. Grossiord

23/4/2025 Easter Holiday
30/4/2025 ENAC Week
7/5/24 10h15-12h Climate Change impacts on terrestrial 10 C. Grossiord
ecosystems
14/5/2024 | 10h15-12h | Climate Change impacts on aquatic ecosystems 11 T. Battin
21/5/2025 | 10n15-120 Restoration ecology. Principles (?f ecosystem 12 1. Battin
restoration, case studies
28/5/2025 | 10h15-12h Applied ecology. Review and course wrap-up 13 C. Grossiord

Biodiversity
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chedule of the practicals

THURSDAY - PRACTICALS - ENV 220 Week Important deadlines
20/02/25 11h15-13h Introduction to practicals 1
27/02/25 11h15-13h Setting up experiments 2 infcrmjine ::‘;;e“rilr:;e;;a;e;:p BUSL
6/3/25 11h15-13h How to write a report 3
13/03/25 11h15-13h Introduction to R 4
20/03/25 11h15-13h Field measurements 1 5
27/03/25 11h15-13h Data visualization in R 6
3/4/25 11h15-13h Field measurements 2 7
10/4/25 11h15-13h How to do statistical analyses 8

17/04/25

11h15-13h

Field measurements 3

24/04/25 Easter Holiday

1/5/25 ENAC Week

8/5/25 11h15-13h Field measurements 4 10
15/05/25 | 11h15-13h Data Analysis/Interpretation 1 [Weiehting Oszlf::r:: t::az';" SREZEES
22/05/25 11h15-13h Questions / Discussion 12

REPORT SUBMITTED on MOODLE BY 06/06/25

(%]

Biodiversity
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Ecosystem Ecology 1-2

B FUNDAMENTALSIN ECOLOGY

What you saw in the previous lecture

The global carbon cycle

The global nitrogen cycle. Each fluxis shown in units of 1012 g N/yr.

F

Biodiversity

Carbon cycling
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Overview of today’s class

Biodiversity and
conservation ecology

|. What is biodiversity and how

do we measure it?

II. How is biodiversity

distributed globally?

lIl. How does biodiversity
influence the way that

ecosystems are functioning?

Biodiversity



=PrL 1. What is biodiversity and how to measure it?

Biodiversity

« The biosphere represents all living
organisms and their living environments,
including the lithosphere, the
hydrosphere, and the atmosphere.

« Biodiversity is a component of the
biosphere. Although the term first
appeared in 1985, it entered common
language at the Earth Summit in Rio de

Janeiro in 1992.
Jan 2000

———ie
wYy 5 3 - = Land Vegetation (NDVI)

~ixy  UNITED NATIONS CONFERENCE ON
@} ENVIRONMENT AND DEVELOPMENT

Rio de Janeiro 3-14 June 1992

Ocean Chlorophyll (mg/m®)
e a

NASA. “Earth Day 2020: Biosphere”

IN OUR HANDS
EARTH SUMMIT 92
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=PrL 1. Whatls biodiversity and how to measure it?

Schematic of the magnitude and type of diversity
exhibited at different scales.

Variation in characteristics

\\ Habitat or Ecosystem

Grouping species by the ' =0y
physical environment they inhabit (river, lake, ocean)

Grouping species by evolutionary Higher taxa (genera, orders, phyla)
relatedness or ecological role Functional groups (e.g., predators)

/
/
/
: ;
X
Different species occupying :
el PYINg § Species ;
the same habitat at the same time
% K

Different genotypes among

individuals of the same species Genetics

Different phenotypes among \plasticity f
individuals with the same genotype /

-~

Biodiversity

The term biodiversity encompasses a broad
spectrum of biotic scales, from phenotypic
variation within genotypes to ecosystems
and biomes on the planet.

Biodiversity can be described in terms of
numbers of entities (how many genotypes,
species, or ecosystems), the evenness of
their distribution, the differences in their
functional traits (functional groups), and
their interactions.



=PrL 1. Whatls biodiversity and how to measure it?

Biodiversity

When referring to ecosystem or community diversity, biodiversity can
also be separated into alpha, beta, and gamma diversity depending
... 0N the scales considered.

diversity of

a region

« Local (alpha) diversity is the species diversity of individual
communities

Quantifying alpha diversity is problematic:

(1) It isn't easy to define community
boundaries

(2) The relationship between diversity and
area makes it difficult to compare patterns
of species diversity between
communities/ecosystems that differ in size

(3) Local patterns of diversity change over
time during succession

B FUNDAMENTALSIN ECOLOGY
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=PrL 1. Whatls biodiversity and how to measure it?

Biodiversity

+ Beta diversity is the variation in species composition among sites (communities) within a
geographic area or region.

Increasing environmental heterogeneity
within a region usually results in
increasing beta diversity.

For example, a mountainous region
generally has more diverse habitats and
communities than a flatland. This leads
to an increase in regional diversity
patterns.

B FUNDAMENTALSIN ECOLOGY
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=PrL 1. Whatls biodiversity and how to measure it?

« Gamma (regional) diversity is the total species diversity across all communities within a
large geographic area (e.g., continent), decreasing worldwide.

Biodiversity

A comparison of broad-scale diversity patterns can be confounded by time (seasonal
changes that affect water temperature, migration patterns), even under geological
timescales (emergence and extinctions of species)

Species
> richness . .
mmm 107-117  Patternsin North America

Bird species richness
EEm 94-100

>
Q

o]

o)

S I 86-93 mmm 96-106  change from summer (a) to
z B 79-85 [ 85-95 inter (b

7 1 71-78 = 73-84  Winter(b)

2 [ 64-70 [ 62-72

z [ 57-63 1 51-61

<§( Il 49-56 B 40-50

g . 42-48 . . 28-39

S . 34-41 1727

|

(a B 26-33 (b) 1 5-16
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=PrL 1. Whatls biodiversity and how to measure it?

How can we calculate the diversity of a community?

Biodiversity

Simpson’s diversity index (D) measures the probability that two randomly selected
individuals from the community will belong to the same species:

D=2p?

P;=proportion of species i

Values range between 0 and 1.

But this range seems

counterintuitive as D = 1 with no - 0.66 p=0.52 p=02
diversity (with one species). D £h=0.34 rh=0.48 rh=08
approaches zero with higher ® oot g Speces2 A Spectes3 o Spocosd A Speciess specios 6
diversity.

D is thus often subtracted from 1 to give the Simpson’s reciprocal index=1-D

B FUNDAMENTALSIN ECOLOGY



=PrL 1. Whatls biodiversity and how to measure it?

The Shannon index H (or Shannon-Weiner index) is another widely used index of
diversity that also considers species richness and evenness:

pi = proportion of the total individuals in the community represented by species |
H = -2(p;)(Inpy) minimum value = 0 (one species present)
maximum value =In S (S is the total number of species, i.e. species richness)

An index of species
evenness can be
calculated using H:

En = H/ Hpax

H=0.63 H=1.02 H=1.09

[E,=057 £,=0.93 Ey=1

@® Species1 * Species 2 A Species 3

B FUNDAMENTALSIN ECOLOGY
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=PrL 2. Howls biodiversity distributed globally?

About 1.8 million species have been identified and named. It is estimated that about 10
million species live on Earth. Many species are discovered each year, mostly insects.

-
'Y

Biodiversity

Coleoptera
Lepidostera Nematodes.
it Araclt:l:?c?sl
Diptera
Other in:ects Other insects
Arachnidae Hymenoptera
Crustaceans Diptera
Other arthropods Coleoptera
Other invertebrates Lepidoptera
Mollusks Crustaceans
Nematodes Protozoans
Vertebrates Annelids
Plants (e"‘bry°p:‘l’tes) Platyhelminths
Fu%‘i’ei Sponges
Protozoans Mollusks
Bacteria Vertebrates | | x |
Viruses | | | | | | | 1 0 500 1000 1500 2000 2500

0 100,000 200,000 300,000 400,000
Number of species

Number of living species of all kinds of
organisms currently known. Species are
classified into major taxonomic groups.

Average number of species
described each year

Many new species are discovered each year. Most
of these species belong to taxonomic groups that
are relatively small in size.

Calamagrostis lonana (Poaceae) was
discovered in the Swiss Alps in 2023.

B FUNDAMENTALSIN
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=PrL 2. Howls biodiversity distributed globally?

Brazil, Indonesia, Madagascar, and Colombia hold the greatest discovery
opportunities, with a quarter of potential discoveries estimated.

Biodiversity

Forest

‘ e B U M- R Phillipines & New
e e 1 TAYNE Guinea Forests
Guinean y 7] 3 \ ‘:‘
; ' Western Ghats A [ ag e
: > x *" & Srilanka X e,
- ‘ it g
Q
% ‘OQ - /I1 ‘ “ Eastern @ Indo-Burma
ropica ; fromontane
0’8 =0 Andes \ \
CoverieS :
Atlantic L Madagascar

Portion of future discoveries

00 02 04 06 038

B FUNDAMENTALSIN ECOLOGY

Moura & Jetz, 2021, Nature Ecology & Evolution
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2. Howls blodiversity distributed globally?

Environmental conditions have influenced species’ evolution and the resulting biological

diversity in various geographic regions around the world.

Long-term evolutionary changes in global diversity have
largely been the result of speciation and extinction.

Number of species

B FUNDAMENTALSIN ECOLOGY

Silurian | Carboniferous | Trias
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Devonian Permian

Tertiary

| |
I I 1

Early
vascular
plants

Pteridophytes

Angiosperms

| The number of species
has been increasing for
the past 600 million

years.

Species per millions of years

900
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0

= 2B | 1
400 300 200
Millions of years ago

Pattemn of expansion and reduction of major terrestrial
plant groups during 400 million years of plant evolution.

0
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Biodiversity

» Cenozoic

L Cretaceous
Jurassic
o Triassic
Permian
Carboniferous
Devonian
Silurian
~  Ordovician
Cambrian

600 500 400 300 200 100
Millions of years ago

Estimated species richness of fossilized

invertebrates over geologic time.

Though the number of terrestrial vascular plants has
continuously increased for the past 400 million years,
the dominant groups have shifted dramatically.
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=PrL 2. Howls biodiversity distributed globally?

Several mass extinction events have accompanied the pattern of
increasing diversity through geologic time:

Biodiversity

! EXTINCT VERTEBRATES, 1500 TO PRESENT

150070 1900
EXTINCTIONS: 140 >

« End of the Permian (225 mya): 90 % of shallow-water marine
invertebrates lost and 50% overall.

« End of the Cretaceous (65 mya): Dinosaurs and many other g

species went extinct (half of all). It was likely caused by an Z’i
asteroid impact that altered climate, interrupted oceanic ;, .
circulation, and increased volcanic and other tectonic activity. NERTERRATEISECES EXTINCTION RATES
Cumulative, recorded as “extinct” or “extinct in the wild”
- During the Pleistocene (10,000 years ago): Ice-age mammals = . | |
went extinct (woolly mammoth, giant sloth, giant deer). Caused by e RS
movement of ice sheets and/or hunting by humans | 5

AllVertebrates

« Modern extinctions: 75 % of extinctions since 1600 are the

.. ‘ <
result of human activity " —7 aﬁa'fm'ziz;n!
...................... Background
BOO600 60000 TOSI0 IS0 I000M

record profiles mass extinctions during
geological times.

B FUNDAMENTALSIN ECOLOGY
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=PrL 2. Howls biodiversity distributed globally?

Five main anthropogenic factors responsible for the current biodiversity crisis

Biodiversity

Habitat loss & Overexploitation Pollution Invasive Climate
fragmentation (Intensive agriculture, (Nitrates, phosphates, species change
overfishing...) plastics...) (warming, drought...)

(Urbanization,
deforestation, seafloor
dredging...)

cares, Unsplash h ; Soirce: Shannon Kuinkle, Unsplash

Source: Gryffyn m. Unsplash Source: Arjun MJ, Unsplash JSource: Fresh water mussels'Shells, DSKEO. CC-BY-SA 4. Source: Matt Palmer, Unsplash

Source: Matt Foxx, Unsplash

B FUNDAMENTALSIN ECOLOGY
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2. How s biodiversity distributed globally?

Factors contributing to enhancing species’ vulnerability to extinction

Feeding at high trophic level

Large body size
Small population size and low

fecundity

Fixed migratoryroutes

Localized and narrow distribution (endemism)

[y
©

Biodiversity



=PrL 2. Howls biodiversity distributed globally?

Globally, species diversity declines as you move northward and southward from the equator.

Biodiversity

8 ool 5y Geographic patterns of species richness for (a) vascular plants, (b) mammals, and (c)
5 o g = birds in North and South America.
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2. Howls blodiversity distributed globally?

While this is a general pattern, the underlying mechanism is often more complex and

disrupted by other variables.

For plants, deviations
can be seen between
continents.

Two latitudinal peaks in
the belt are Europe and
Africa, one at the
equator and one in the

Mediterranean. The
Mediterranean region
has high species

diversity and endemism,
with lower diversity in
subtropical deserts.

N
>4

Biodiversity

Latitude

| |
1000 3000 5000 1000 3000 5000 1000 3000 5000

| | | |

Species per 10,000 km?

Latitudinal gradients of vascular plant specles Hchness for three different longitudinal bands assoclated
with the major continental regions (North and South America, Europe and Africa, and Asia and Australia).
Each dot represents mean species richness plotted against the latitude of the geographic midpoint of the
grid cell (approximately 10,000 km?).
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Deviations can also be seen for specific taxonomic groups
associated with particular environments or resources.

Latitudinal patterns for species richness for South and
North American vascular plants show peak diversity
around the equator region. l

B FUNDAMENTALSIN ECOLOGY

Latitude

2. How s biodiversity distributed globally?

However, species richness for
members of the family Cactaceae
(cacti) is low in the equatorial region
because these plants are adapted to
desert regions rather than moist
environments.

Species
114
159
[ 10-14
[ 15-34
[ 35-54
I 55-69
I 70-82

Biodiversity
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Over 25 different mechanisms have been proposed to explain the relationship between
latitude and species richness, including the age of the community and climate stability,
the surface area, and the available energy and ecosystem productivity.

Biodiversity

Age of community and climate stability:

« Tree species and plant communities in North
America during periods of glacial expansion and
retreat can be examined regarding their role in
community age and climate stability.

 During expansion, tree species distribution
shifted south and again northward during the
retreat. In contrast, tropical regions did not see
the same patterns of displacement.

Today, Europe has fewer tree species than North America or eastern Asia. Based on fossils, Europe had a much richer flora before the
Pleistocene, including genera that are now found only in temperate regions of North America and Asia. These species were eliminated
from Europe during the Pleistocene and may not have recolonized because they did not reach refugia during the glacial phase.

B FUNDAMENTALSIN ECOLOGY



N
&

=PrL 2. Howls biodiversity distributed globally?

Surface area:

Biodiversity

Another possible mechanism is the relationship between the area and species diversity.
In general, species richness tends to increase with increasing area.

18,500 miles s

Surface area decreases when moving to
the poles. >

25,000 miles

There is a greater surface between 0 and 10° north latitude than there is between
50 and 60° north. This is because Earth’s circumference is largest at the equator. The
circumference of Earth at the equator is 25,000 miles (40,000 km), whereas at 50°
latitude it is 18,500 miles (30,000 km).

B FUNDAMENTALSIN ECOLOGY
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Surface area:

B FUNDAMENTALSIN ECOLOGY

2. How s biodiversity distributed globally?

Biodiversity

However, when examined for mammals, the gradients do not align. There is more
landmass at higher latitudes in the north but great species richness at the equator.

Land area Mammals
90°N 90° N
80°N 80° N
70°N 70°N

60° N—Ge 60°N
50° N-—% : 50°N
40°N - - 40°N
30°N e 30°N
° AR b v o
20°N E A 20°N
g10°N . 10°N
20N tr— 0°N
J10°s - £ 10°s
20°S— - E 20°s
30°S 30°S
40°S 40° S
50°S & - 50°8
60°S = 60°S
° P V=W °
70°s s v 70°s
80° 5 - e 80°S
o 1 1 1 1 1 1 °
bl 0 5000 10000 ] 1000 2000 20 S
Area (1000 km?) Species richness

Comparlson of varlation In land area and specles richness of mammals across 5°
bands of latitude.

However, although this is the case for the Pacific,
it is not for the Atlantic Ocean.

The surface area of the oceans is
greatest in the tropics and is thus
positively correlated with patterns of
marine species diversity.

(a) Percentage of total ocean surface
area by latitude. (b) Map of Pacific and
(c) Atlantic Ocean basins.

v
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Among the various hypotheses proposed
to account for global diversity patterns,
the most accepted are those related to
available energy.

Thermal energy is associated with climate
and the availability of essential resources,
which are known to influence animal and
plant processes.

It is assumed that greater energy
availability enables the support of a
greater biomass = more individual
organisms to coexist.

Thus, more species at abundances that
are viable population sizes can co-exist in
higher energy environments.

Species richness

—
Q
-

Species richness

(b)

1odlll||l||llllllllll

N
[=3
o

100

50

Mammals

500 1000 1500 2000
Potential evapotranspiration (mm/yr)

| Birds ece o oge®s ©

500 1000 1500 2000
Potential evapotranspiration (mm/yr)

Species richness

(c)

Species richness

(d)

50|

50

2. Howls blodiversity distributed globally?

Reptiles

b o I L o R L e A

500 1000 1500 2000
Potential evapotranspiration (mm/yr)

Amphibians

i d L]
| P AN KN O SR N Y (S N S A U () T N VA .

500 1000 1500 2000
Potential evapotranspiration (mm/yr)

Biodiversity

Relationship between the annual estimate of potential evapotranspiration (PET)
and species richness of (a) mammals, (b) birds, (c) reptiles, and (d) amphibians

in North America.
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Researchers have

found

significant

relationships

between primary productivity and species richness for
plants and animals at global scales (e.g., with tree

species to the right).

Species diversity of the plant community is positively
correlated with animal species diversity.

Evaluating which
parameter  provides
the best mechanistic
understanding IS
complicated as most
indices are correlated
with each other.

B FUNDAMENTALSIN ECOLOGY

Species richness

60 -

40

20

Species richness of North American,
amphibians expressed as a functiog of ,
tree species diversity. o ¥

p | |
50 100 150

Tree species richness

N
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Biodiversity
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Tree species richness

1 1

0 10 20 30
Primary production (t/halyr)

Relatlonship between tree specles richness and net primary
productivity for North Amerca (squares) and Europe
(triangles). This relationship partially suggests that
environmental conditions favorable for photosynthesis and
plant growth can support more tree species.
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Regions of high species diversity are crucial to conservation efforts (protecting
nature where it thrives!)

Biodiversity

Many of Earth’s species are endemic. They have small, restricted geographic ranges.

« Of the approximately 10,000 bird
species, more than 2500 are endemic
(restricted to a range < 50,000 km?)

+ Species of flora endemic to a single
country are 46 to 62 % of the world flora

This restricted distribution makes them
especially vulnerable to human activities.

B FUNDAMENTALSIN ECOLOGY
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36 biodiversity regions were designated as
hotspots by the IUCN*

B FUNDAMENTALSIN ECOLOGY

« Aregion must have lost more than 70 % of its original habitat.

2. Howls blodiversity distributed globally?

Hotspots are regions of high species richness and endemism:
« Aregion must support 1500 or more endemic plant species

Contain 44 % of all plant species and
35 % of all terrestrial vertebrate
species in 1.4 % of Earth’s land area

Currently, the average protected area
of hotspots is 10 % of their original
extent

Biodiversity
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The Intemational Union for Conservation of Nature has designated
thirty-six areas of the world as biodiversity hotspots.
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Ex-situ conservation strategies can complement the in-situ approaches

- — pr——

Biodiversity

« Zoos and wildlife reserves

» Botanical gardens and seed banks

» Captive breeding programs

» Cryopreservation and genetic banks

 Conservation sanctuaries and rescue centers

B FUNDAMENTALSIN ECOLOGY
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3. How does biodiversity influence ecosystem
functions?

Relationships between species richness and ecosystem functions

Biodiversity

Most work has been conducted in simple systems (e.g., grasslands) and on
growth/productivity

Cedar.Creek (USA)

- s

B FUNDAMENTALSIN ECOLOGY

Pandiv (Switzerland) - e el .~ Jena Experiment (Germany)
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Plant biomass

3. How does biodiversity influence ecosystem
functions?

Relationships between species richness and ecosystem functions

Most work found a positive effect of
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Tilman et al. (1994)
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(1) Diversity might have no effect: changing relative abundance
or species richness might not change process rates or pool sizes.

B FUNDAMENTALSIN ECOLOGY

functions?

What type of relationships can be found and why ?

Lack of response could occur for
several reasons, such as primary
control by abiotic factors (e.g.,
areas where resources are severely
lacking)

Function

3. How does biodiversity influence ecosystem

Diversity

v

w
[

Biodiversity
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functions?

What type of relationships can be found and why ?

(2) Increases in ecosystem functioning with increasing
diversity could arise from two primary mechanisms

Only one or a few species
might have a large effect on

Function

any given ecosystem property. -
Increasing species richness

increases the likelihood that

those key species would be
present. This is known as the

selection effect
Low diversity

3. How does biodiversity influence ecosystem

v

Diversity

Competitively dominant species

High diversity

[
Y

Biodiversity



=PrL

B FUNDAMENTALSIN ECOLOGY

functions?

What type of relationships can be found and why ?

(2) Increases in ecosystem functioning with increasing
diversity could arise from two primary mechanisms

Second, species or functional

richness could increase -
ecosystem properties through

positive interactions among

species: complementarity
and facilitation. @

Low diversity

Function

3. How does biodiversity influence ecosystem

/

Diversity

High diversity

»
»

w
]

Biodiversity



=PFL 3. How does biodiversity influence ecosystem
functions?

Examples of underlying mechanisms in forests

Resource partitioning Facilitation Selection effect
Reduced
Shading and accessibility
improved to herbivores
and

canopy
packing pathogens

water
release

More diverse
microbial
community
and litter input

Differential
spatial water
sources

Hydraulic
Belowground redistribution

B FUNDAMENTALSIN ECOLOGY
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=PFL 3. How does biodiversity influence ecosystem
functions?

More recently, work has started to focus on more natural ecosystems
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=7 3. How does biodiversity influence ecosystem
functions?

Biodiversity

The same positive relationship has been observed in global forests
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=P7L 3. How does biodiversity influence ecosystem
functions?

But the effects of diversity depend on the
environmental context

(a) Across-site variation (b) Within-site variation

High productivity site
Weak diversity effect

Climatic
productivity
_21 gradient High productivity year
s Weak diversity effect
© —
3
©
&
Long-term " J
Low productivity site mean »~ Low productivity year
Strong diversity effect Strong diversity effect

Species richness
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=PFL 3. How does biodiversity influence ecosystem
functions?

More recently, work has also started to focus
on wider ecosystem functions and services:

- Wood quality
- Drought and pathogen resistance...
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=P7L 3. How does biodiversity influence ecosystem

functions?

Example: Intercropping maize and beans

SR HEORTIE T - 2 S L4 Monoculture
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functions?
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3. How does biodiversity influence ecosystem
functions?

Example: Mangrove restoration
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=PFL 3. How does biodiversity influence ecosy
functions?

Biodiversity

Example: Wildflower strips in agriculture




=PrL 3. Exercices

B FUNDAMENTALSIN ECOLOGY

Question: What are the different indexes used to calculate the biodiversity of a
community, and why are these indexes different? At the exam in 2023

Answer: To measure the biodiversity in a community, we can use the Simpson’s diversity index (D) or the Shannon’s
diversity index (H). D measures the probability that two randomly selected individuals from a community belong to
i2. Pi the proportion of total individuals in the community represented
by species i (i.e., the relative abundance). H considers the species richness and the evenness, and it is calculated as

the same species. Itis calculated as D = )

H=-3>1 pix (Inpi).

D is a dominance index because it gives more weight to common or dominant species and a few rare species with
only a few individuals present will not affect D. In contrast, H is based on randomness present at a site and considers
both species richness and equitability in distribution between species, hence it emphasizes the richness component

of diversity, especially the rarity and commonness of species in a community.
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=PrL 3. Exercices

Relationships between sown species
richness and relative yield of grassland
communities at the Jena experiment for
each passingyear (1=2003, 17 = 2019).

B FUNDAMENTALSIN ECOLOGY

Relative Yield (RY)

At the Jena Biodiversity experiment,
scientists assessed the change in species
richness-productivity over 17 years.
Describe the figure to the right,
highlighting their findings and hypothesize
on the underlying mechanisms driving the
relationships and their change over time.

i 1 1 1

1 4 8 16
Sown richness

Answer: Greater sown species richness consistently
resulted in greater yield. The positive effect of species
richness on vyield increased over the 17-year period with
less and less saturation with time. This could be explained
by potentially less niche overlap between species.

This trend could indicate that the underlying driver of this
relationship is complementarity between species whereby a
strengthening of the complementarity effect through time
increases in niche segregation among species to avoid
competition.
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=PFL Nextweek

Climate change impacts
on terrestrial ecosystems

o Allen et al. (2010)
& o IPCC (2014)
® Allen et al. (2015) & :

0 Other studies
(see Notes S3)

GRAS (2100)
¥

o

Projected change in bumblebee climatically suitable areas Q 500 1000 1 500km
B cain [] stable [ Loss [ Nodata [C] Notsuitable [ll] Outside coverage
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