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Importance of large mammal herbivores

Current Biology & CelPress
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What ecosystems are we talking about?

Journal of Vegetation Science 16: 261-266, 2005
© IAVS; Opulus Press Uppsala.

261

C Bond

Large parts of the world are
brown or black:
A different view on the ‘Green
World’ hypothesis

Bond, William J.

Botany Department, University of Cape Town, Private
Bag, Rondebosch, 7701, South Africa;
Fax +27 216504041 ; E-mail bond@botzoo .uct.ac.za

Abstract. Climate sets the limits to plant growth but does
climate determine the global distribution of major biomes? |
suggest methods for evaluating whether vegetation is largely
climate or consumer-controlled, focusing on large mammal
herbivores and fire as influential consumers. Large parts of the
world appear not to be at equilibrium with climate. Consumer-
controlled ecosystems are ancient and diverse. Their distinc-
tive ecology warrants special attention.
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William J. Bond
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Figure 2.2 Whittaker's climate envelopes for major warld vegetation formations. The shaded area is the climate envelope where ecosystems are

uncertzin and "either grassland, or one of the types dominated by woody plants, may form the prevailing vegetation in different areas (redrawn
from Whittaker 1975, p. 65).
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Extent of Open Ecosystems
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Image source
https://lwww.elespanol.com/eldigitalcastillalamancha/region/ciudagial/20211208/plan
sostenibilidadturisticarimpulsarecursosparquecabaneros/633186830 0.html

Image source
Pablo Manzano, own work
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Overall biomass estimated through abundances in Open Ecosystems

=== Open Ecosystems after Bond (2019) Taiga
Desert Temperate Forest

Grassland - Tropical Forest
Lake Tundra

0 2,500 5,000
I + + + i

10,000 Kilometers
. J

Rock and Ice

Manzano et al 2028ttps://doi.org/10.1038/s44185)22-000057

2000~

LWVIHISD Gnmmmwviy

10,000 BCE

https://youtu.be/-9ku3t9JesM

humans
cattle
pigs
chickens
sheep

horses

goats
cats & dogs

wild animals

2015

https://conservationbytes.com/2020/01/24/thestate-of-globalbiodiversityits-

worsethan-you-probablythink/ / Barnosky2008 DOI 10.1073/pnas.080191810
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https://doi.org/10.1038/s44185-022-00005-z
https://youtu.be/-9ku3t9JesM
https://conservationbytes.com/2020/01/24/the-state-of-global-biodiversity-its-worse-than-you-probably-think/

Overall biomass estimated through abundances in Open Ecosystems

https://youtu.be/-9ku3t9JesM
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Estimation by plant biomass consumption models

Difference In case studies

East Africa Europe

ACompleteecosystems AEcosystems suffering from
herbivore extinctions

Consumption (MgC/yr/km?)  (a) Current (b) Present-natural
l 250 '
200

150

0 185 37

community biomass (ton/km?)

Davoliet al 2023nhttps://doi.org/10.1111/0eb.13778
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https://doi.org/10.1111/geb.13723
https://doi.org/10.1111/geb.13778

Estimation by plant biomass consumption models

Difference In case studies

East Africa
ACompIete ecosystems

Y High density of wild

ANegligible external inputs

herbivores (14.3 t/km?2)

Y Low productivity of

Klima Aldaketa Ikergai

domestic herbivores

Europe

AEcosystems suffering from
herbivore extinctions

Y Low density of wild
herbivores (4.8 t/km?)

ASignificant external inputs,
even in the most extensive
systems

Y High productivity of
domestic herbivores
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Habitat destruction
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Ecotoxicity R
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Habitat Habitat
restoration degradation
=— NEWS CAREERS COMMENTARY JOURNALS v

Habitat destruction

and oreupation Beneficial practices

B
SClence Current Issue First release papers Archive Al

HOME > SCIENCE > VOL.378,NO.6622 > GRAZING AND ECOSYSTEM SERVICE DELIVERY IN GLOBAL DRYLANDS

Mutrient
pollution Detrimental
Habitat creation practices
and maintenance
. elLetters (2)
Murtrient
cycling
| mar.27,2023
Landscape Grazing research should consider mobility and governance
comnectivity PABLO MANZANO Basque Centre for Climate Change - BC3, Bilbao, Spain
l Pollutlon FRANCISCO M. AZCARATE  Autonomous University of Madrid, Spain
SLIMANE BENCHERIF University of Djelfa, Algeria
ich DANIEL BURGAS  University of Jyvaskyls, Finland
rrmm.ty — I EMHFF' BAYARMAA BYAMBAA 'e:hm"d\ bm\‘v—-'nsw of Munich; Germany
fragmentation =

MAR CABEZA University of Helsinki, Finland

LUIS CADAHIA University of Oslo, Norway & University of Ext

madura, Spain

DAWN CHATTY University of Oxford, UK

JUSSI T. ERONEN  University of Helsinki, Finland
KATHLEEN A. GALVIN Colorado State University, Fort Collins, USA

Disease | PEDRO M. HERRERA  Fundacién Entretantos, Valladolid, Spain
spraad ~~ BYSTEIN HOLAND Norwegian University of Life Sciences, As, Norway
\\/ MOUSTAPHA A. ITANI  University of Helsinki, Finland
|" Other "l S e o MARYAM NIAMIR-FULLER ~Retired-Director of UNEP GEF, Purcellville, VA, USA
h drivers [ S EmiEsons FERRAN PAUNE  University of Vic, Spain

GREGORY K. PERRIER Northern Virginia Community College; Manassas, VA, USA
I

IAN SCOONES University of Sussex, Brighton, UK

m | OULA SEITSONEN  Lakehead University, Thunder Bay, ON, Canada & University of Oulu, Finland
ﬂ'ﬂr- NILS CHR. STENSETH  University of Oslo, Norway
E:phrtaﬂ-m C storage ELSA VARELA University of Gttingen, Germany
Cﬂr‘l‘trlﬂ ANN WATERS-BAYER German Institute for Tropical and Subtropical Ac lture (DITSL), Witzenhausen, Germany
— Maestre et al. (1) analyse the effect of livestock grazing on drylands at the global scale, con-
Competition with trasting low, medium, and high levels of grazing pressure. Their effort in putting together an
large mammals extensive collection of sampling points in many of the world’s grazing ecosystems, and me-..

Livestock as view more
keyslong spedias

Telllardet al 2016https://www.fao.org/3/avl5le/avl5le.pdf#page=34

Spread
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https://www.fao.org/3/av151e/av151e.pdf#page=34

Habitat Habitat
restoration degradation

Habitat destruction

and orcupation Beneficial practices

Mutrient

pollution Detrimental

Habitat areation practicas
and maintenance
Predictions of dynamic equilibrium model
Murtrient .
cyeling High
Landscape D
connectivity

Landscape
fragmentation

Frequency of reduction (disturbance)

GHEG emissions C
Low
Wf‘ Low High
C storage .
Control Rate of displacement
(growth rate or productivity)

Competition with
large mammals

Livestock as N

Spread Keystone seedes Huston 1994: Fig. 5.10

Telllardet al 2016https://www.fao.org/3/avl5le/avl5le.pdf#page=34
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Types of mobile pastoralism
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Lowland

— Monsoon {
Highland

— Horizontal mobility —  Cold steppes

. . — Arctic ¢
Biophysical factors

(aridity, temperature)

—7

Mountains

— Vertical mobility {
Wetlands

— Established corridors (funneled mobility)

Land tenuretype - hLISY flyRa 062 L2 NJ dzyﬁ GAOs

— Private landsggro-pastoralist settings)
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- Manzano et al 2028pj Biodiversity
i — s DOI: 10.1038/s4418622-00005z
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Manzano Baena and Casas (2010)
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SerraneZuluetaet al (in press) Nomadic Peoples
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Mild, humid winters

Fresh, moist summers

Very cold winters

Fresh, moist summers

Mild, humid winters

Hot, dry summers
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=> Restricted high productivity areas

all year round\

IN summer

IN winter
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Plant productivity
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=> Historic Transhumance: La Mesta
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Featured Article

Ecosys’re_m mgnagemen’r using |IY6$1'OC|(. Mobile pastoralism in the Mediterranean:
embTGCIHQ dlverSI'l'y and respeC'l'lng Arguments and evidence for policy reform and its
eCO|OgiCG| prinCipleS role in combating climate change

Logan Thompson, ! Jason Rowntree,** Wilhelm Windisch,|* Sinéad M. Waters,

Laurence Shalloo,** and Pablo Manzano™"* | u]‘rl‘ll;i}"\' 2018

Journal of Environmental Management 328 (2023) 116966

Contents lists available at ScienceDirect

Journal of Environmental Management

FI .SEVIFI journal homepage: www.elsevier.com/locate/jenvman

Review

=

Global principles in local traditional knowledge: A review of forage
plant-livestock-herder interactions
Abolfazl Sharifian >, Batdelger Gantuya ¢, Hussein T. Wario , Marcin Andrzej Kotowski °,

Hossein Barani®, Pablo Manzano &, Saverio Kritli!, Daniel Babai®, Marianna Biré °,
P T . b
Laszlé Safian ', Jigjidsiiren Erdenetsogt™, Qorban Mohammad Qabel®, Zsolt Molnar ”
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Ecological function: examples

Y Seed dispersal

https://doi.org/10.1890/15409295(2006)004[0244 'ELSDVS]2.0.CO;2

Y Nutrient cycling
- Ecosystem senescence
- Associated fauna

B UNIVERSITATos
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https://doi.org/10.1111/j.16000706.2010.18602.x
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https://doi.org/10.1111/j.1600-0706.2010.18602.x

Herbivore corridors sustain genetic
footprint in plant populations: a case for
Spanish drove roads

Peer

Alfredo Garcia-Fernandez', Pablo Manzano®, Javier Seoane”,
Francisco M. Azcirate”, Jose M. Iriondo' and Begofia Peco’

! Area de Biodiversidad y Conservacién, Universidad Rey Juan Carlos, Méstoles, Madrid, Spain

% Commission on Ecosystem Management, International Union for Conservation of Nature,
Nairobi, Kenya

? Terrestrial Ecology Group—Departamento de Ecologia, Centro de Investigacion en
Biodiversidad ¥ Cambio Global (CIBC), Universidad Auténoma de Madrid, Madrid, Spain

* HELSUS, Faculty of Biological and Environmental Sciences, University of Helsinki,
Helsinki, Finland
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Climate change and livestock

Attributed with 12 % of anthropogenic climate change

Blame particularly on pastufeed ruminants
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Manzano & White (2019)ttps://doi.org/10.3354/cr01555
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