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Addressing the real complexity of cattle ranching involves considering a variety of ecological,

economic and social factors at play.



Conventional cattle ranching, practiced in
extensive grass monocultures
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Inefficient in terms of per hectare milk and meat production
Legacy of environmental degradation




The livestock sector: a leading driver of deforestation, land
degradation, pollution, climate change, the sedimentation of coastal
areas and invasions by alien species (FAO and LEAD, 2006).
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Should these more than 600 million hectares be
condemned to low productivity and degradation?




What happens if we add efficient N-fixing
shrubs to this pasture?




What happens if the deep roots of shrubs have access to
water and nutrients that are unavailable to the grasses?




And what if at the same time the shrubs provide high-
qguality fodder for the cattle?
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And what happens when we add enough trees to provide 30%
canopy cover, and allow leaf litter to cover part of the soil?




And what if the pasture becomes such a good
habitat for dung beetles that they break down
the cattle manure in less than four days?
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Soil
excavated
by a
beetle
that
buried a
dung ball



And what if the beetles consistently interrupt
the biological cycles of pests such as the horn
fly and internal parasites of the cattle?




And what if the shrubs and trees sequester enough
carbon above and belowground to offset the
methane emissions from the cattle?
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What happens if we re-design cattle production by
enhancing the ecological infrastructure that supports it?

A complex web of
interactions and
biological processes
supports healthy
grazing systems.



Do cows only eat grass?

Bos taurus
Spain

Bos taurus x B. indicus
Colombia




Returning cattle to a forested environment:

Silvopasture: Agroforestry systems that combine fodder plants, such as grasses and
leguminous herbs, with shrubs and trees for animal nutrition and complementary uses.
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Types of silvopastoral

systems
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Mixed fodder bank (cut-and-car‘ry)‘.



Intensive silvopastoral systems ISPS
are grazed directly ck
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500 timber trees
planted in east-west
lines to minimize
shading.

. Fodder shrubs planted §
at high densities
B (>10,000 plants ha'),
b intercropped with

. Highly-productive
grasses
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High animal load, brief rotations and
long periods of recovery

Grazing days:
16

Recovery days:
349




Animals feed on a combination of grass, shrub
and tree forages.
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Enteric fermentation in conventional monoculture
Vvs. Intensive silvopastures

Molina et al., 2015b
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Per hectare milk production during two decades at
El Hatico Reserve (Valle del Cauca, Colombia)

Irrigation was suspended

Gradual adoption of | Milk production completely depends on
silvopastoral systems | s8reen water (water stored in the soil)
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as
1990 2011

Lucerna Farm Star grass monoculture  ISPS (30,000 Leucaena ha™)

Chemical fertilizer  450-500 kg urea hatyr! No fertilizer!

Animal load 3.5 cows hal 4.5 cows hat

Milk production 9000 L hal yrt 15,000 L ha™t yr
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Conventional star grass monoculture vs.
Intensive silvopastoral systems at El Hatico

‘ /&%=  GLOBAL AGENDA FOR

oMt | e STRTRINIBEE HOESTORE Monoculture Intensive silvopasture
Area 111 hectares 69 hectares
Total milk production 667,500 | yr? 809,706 | yrt
Market price of 1 | of milk US S0.35 US S0.47
Fixed costs

Mineralized salt US $6,127 US $3,574
Fertilizer US $25,530 UsS SO
Irrigation US S32,647 US SO

Profit hal month-1 - US $27 US $206



Organic products:
a consequence rather than a goal




Intensive silvopasture surrounded by forest
at El Hatico




Milk yield during a decade of exceptional
climate variability E/ Hatico (2007-2017) resrvo B Nat

El Hatico
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Soil organic matter in intensive silvopastoral
systems (ISPS) , conventional pasture and forest

2010-2012

A B under tree crown

W pasture

Vallejo, 2012
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ISPS (< 5 yrs) ISPS (5-10 yrs) ISPS (>10 yrs) treeless forest
pasture

Soil under ISPS can store significant amounts of carbon.



Agribenchmark Global Network evaluation of livestock systems

ki Whole farm costs ('000 US$)

e=gm Whole farm returns ('ooo US$)
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5. Cattle Breeding

4. Tropical Dairy

3. Tropical Dairy

2. Dual Purpose

1. Beef Finishing

650 -

600 -

550 -

500 -

450 A
400 -
350 A
300 -
250 -
200 -
150 -
100 -
50

CIPAV, Agri benchmark, Thiunen , WAP, FEDEGAN, 2014



Intensive silvopastoral systems apply the principles of
agroecology to maximize biomass production
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A complex and wildlife-friendly matrix

Palms Syagrus zancona, Attalea
butyracea, and Roystonea regia and
timber trees Swietenia macrophylla,
Cedrela odorata, Zanthoxylum
rhoifolium.

Large trees Ceiba pentandra,
Samanea saman, Enterolobium
cyclocarpum at low density

Medium sized trees Prosopis
juliflora, Senna spectabilis,
Guazuma ulmifolia, Guarea
guidonia, 30-50 ha

Leucaena 10.000-15.000 shrubs ha*

Grass cover Cynodon plestostachys,
Panicum maximum, Cynodon
dactylon and Paspalum notatum




Silvopastoral systems form a wildlife friendly
agricultural matrix
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How much land is needed to produce
1 ton of beef yr! in the dry Caribbean
region of Colombia?
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Silvopastoral Systems and Ecological Restoration

Release fragile and
marginal land for

ecological
restoration.
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Increase per hectare yield
Enhance ecosystem services

the ranching system.




1: 1, the inevitable scale

Technological tools facilitate landscape-scale analyses and decisions. But,
promoting positive change on the ground involves building trust with
landholders.



Rural extension
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* Rural extension work is essential to achieve the desired change in
livestock production.

e Apart from knowledge, farmers need friendly and stimulating
interaction with their technical assistants.

* Extensionists must complete a comprehensive training process before
interacting with producers.

* Projects must invest in training extension agents because silvopastoral
systems apply knowledge and practical skills beyond the college
training of these professionals.



Republica de Colombia

Regiones priorizadas

por el Proyecto
Ganaderia Colombiana Sostenible

Sistoma do coordenadas Geografces

Ecoregions:
| CJuimite veparamentat |
[ A-e0s protegias UAESPNN

W restew 08 Cesar River valley
Lower Magdalena
Andean Oak Corridor
(Boyaca and Santander)
Coffee Ecoregion
Eastern Andes foothills

(Meta).

Pilot farms outside Project
areas in: Arauca, Casanare,
Guaviare, Caqueta,
Cudinamarca, Caldas and
Sucre.
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CSCRP: Pilot farms accelerated the adoption
of sustainable ranching practices

35000
31996
30000
First pilot
25000 farms = 26730
implemented 23861
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Cascajal farm, Piojo, Atlantico, Colombia
owned by Angel Lopez
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February 25, 2019

Angel Lopez greets a group
of Cuban ranchers who
visit his farm:

"There was nothing here,
just rocks. Then, we
started planting trees and
letting the trupillo
(mesquite, Prosopis
juliflora) grow, even
though no one wanted it.
Now it's paradise and
people have started to
change. We have wood,
fertility, food and above
all, shade".




“We’ve had strong weapons for this struggle: heart, soul and love of
the land. Without these, we would not have achieved it.”
(Angel Lopez, owner of Cascajal farm)
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"The trees are the magic of this farm"
(Angel Lopez, owner of Cascajal farm)
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“You need patience, perseverance and love.”
(Angel Lopez, owner of Cascajal farm)
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Pilot farm owners work actively in farmer-to-farmer training
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Pilot farms: generation of knowledge and farmer-to-farmer tralnlng
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* Joint investments of the CSCR project and farm owners to
establish (and showcase) silvopastoral systems, and water
management and renewable energy technologies.

EEESPRIE-Y SR RPN ! L APV W e SN ) ek
| + Family farms or ruraI enterprlses that stand out for their owners’
interest in |mplement|ng innovations in the livestock system.

. X p—l —

Generatlonal exchange and a sense of belonging to the land.
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=4 ° P|Iot farms facilitate part|C|patory research and monitoring.

o T - e RS S o gl S Y e i
y * They are places where:

* research results are adapted to specific socioeconomic and environmental
contexts, and

* where new silvopastoral arrangements and management practices are tested.

| » They allow information to be shared openly with other farmers.
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Innovative farmers

Curious

Familiar with risk as a form of
learning.

Have the ability to analyze results
from different angles (not just the
economic one)

Are willing to invest in long-term
benefits.

Are open to a dialogue of knowledge
(traditional vs. technical or scientific).

Value their own knowledge
Are willing to teach and to learn.

Like to visit other places to see, verify
and learn.




La Estancia Pilot Farm
Belen, Boyaca (Andean Oak Corridor
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Participatory farm planning

La Estancia farm, Belén (Boyaca, Colombia)
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Restoration areas

) Estancna z

©r2015/Google
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Land use planning

Areas that will undergo
productive
intensification with
silvopastoral systems
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July 11, 2017




Silvopastoral heir of La Estancia

Marisol Gomez
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Ensuring cross-generational cultural change:
Silvopastoral Heirs
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Field course Silvopastoral Heirs: Sustainable Cattle Ranching and
Ecological Restoration in Pilot Farms. June 14-16, 2017
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Ensuring cross-generational cultural change:
Silvopastoral Heirs

of principles and values grounded in the love of the land, and strive to give continuity to
their family project.




VIISSIOIMBIRESTIVOPASTOr al'Heirs
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To generate and disseminate a culture of production in harmony with nature, to
preserve and enrich the natural heritage, and improve the quality of life.
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The project reached 4,100 families who manage 160,000 ha in 87 municipalities and 5
ecoregions.

These families preserved >18,000 ha of forests, planted 3 million trees, enriched 3,466 ha of
second growth areas, allowed 18,603 ha to regenerate naturally, and established 38,390 ha of
silvopastoral systems.



r} Colombian Sustainable Cattle Ranching Project
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%WWW‘R . Sllvopastures 13 217 ha of
live fences, 1,930 ha of
paddocks with planted trees,
18,603 ha of paddocks with
regenerating trees and 4,240 *
ha of intensive silvopastoral
systemes.

* Average animal load
increased by 32%, and milk
production increased by
29%.

= = * 1,565,026 tons of CO,e were

A S © S sequestered.




Q Silvopastoral systems increased the carrying
capacity of cattle farms

Bajo Magdalena
Valle del Rio Cesar & & =, e @ X
Fard CRAUPO DANCO MUNDIAL v ~ A

Piedemonte Orinoquia
Boyaca y Santander

Ecorregion Cafetera Banco Mundial — Technoserve 2019
Average

Caso de Negocios Silvopastoriles para Colombia.




) Intensive Silvopastoral Systems were the most
\ . . .
= profitable ones in all regions

Milk - Altiplano Cundiboyacense  46%
. Milk - Antioquia 30%

§ii  Milk - Caribbean lowlands 18% A
T Dual purpose - Caribbean 19% it Lo

Average

26%

£
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La Luisa farm, Cesar

Caso de Negocios Silvopastoriles para Colombia.
Banco Mundial — Technoserve 2019
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Birth rate (most important parameter in the cattle business)
increases in silvopastoral systems with good management practices
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"¢ | Scenario Basellne (year Year 9 birthrate
- 0) birthrate

National average (no silvopasture) 58% 58%
25 —30% SP or intensive SP 58% 62.8% (+ 4.8%)

35% SP and 20% intensive SP 58% 70.7% (+ 12.7%)

Caso de Negocios Silvopastoriles para Colombia.
Banco Mundial — Technoserve 2019




Per hectare investment for silvopastures:
scattered trees and live fences

~__US$ 500 - 618
~(regional differences)”

Caso de Negocios Silvopastoriles para Colombia.
Banco Mundial — Technoserve 2019




Per hectare investment for intensive
silvopastures, fodder hedges and fodder banks

o US$‘ <12’6%—**"1530
(reglbnal*dlfferences)
Insludes electric
** fencing and water
« troughs

Caso de Negocios Silvopastoriles para Colombia.
Banco Mundial — Technoserve 2019




Y3 Biodiversity in silvopastoral systems

Intensive silvopastures provide habitat for 60.7% of forest
dung beetle species and 275 bird species.
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Mainstreaming silvopastoral systems

IanI}JenC|nI:g society: Informing Successful examples: a network
policy makers, government of pilot farms for different

agencies, international
& g scales and ecosystems.
cooperation and consumers.

- Action: designing and implementing
complex and profitable silvopastoral
systems (dialogue of knowledge)

A n
P\ S

Building knowledge : scientific and

traditional knowledge contribute to

break down the grass monoculture
paradigm

Economic, environmental and
social monitoring: Continuous
improvement of sustainable
farming systems.

Incorporating new challenges:
climate change, evolving
markets and changing values.

Strong foundations: a set of
common principles and values



NEW YORK TIMES BESTSELLER
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PLAN EVER PROPOSED TO
REVERSE GLOBAL WARMING
EDITED BY PAUL KAWKEN

0
TOTAL
ATMOSPHERIC
Rank Solution Sector HED%-[ENQ (GT) {Bllljllir}b?so LSJL $ SAVINGSS(%IJLLIONS
1 Refrigerant Management Materials 80,74 MN/A §-002.77
2 Wind Turbines (Onshore) Electricity Generation 84,60 $1,225.37 §7,425.00
3 Reduced Food Waste Food 70.53 N/A N/AA
4 Plant-Rich Diet Food 66.11 N/A N/A
5 Tropical Forests Land Use 61.23 A MAA
6 Educating Girls Women and Girls 59.60 MN/A MN/A
7 Family Planning Women and Girls 59.60 M/A MN/A,
8 Solar Farms Electricity Generation 36.90 $-80.60 $5,023.84
9 Silvopasture Food 3119 $41.59 §629.37

10  Rooftop Solar Electricity Generation 2460 $453.14 $3,457.63




Related Solutions

COMING ATTRACTIONS LAND USE

S

AFFORESTATION

INTENSIVE SILVOPASTURE

Intensive silvopasture intercrops a Afforestation—creating forests where
leguminous woody shrub with grasses there were none before—creates a carbon
and trees. Through rapid rotational sink, drawing in and holding on to
grazing, livestock yields increase carbon and distributing it into the soil.

alongside carbon sequestration in soil.

FARMLAND RESTORATION

The world's sbandoned farmland is an
opportunity for drawdown. Restoring it
sequesters carbon and can improve food
security, farmers’ livelthoods, and
ecosystem health.

Related Solutions

FOOD COMING ATTRACTIONS

MANAGED GRAZING A COW WALKS ONTO A BEACH
Managed grazing imitates the activity of Asparagopsis taxiformis, a species of
migratory herds to improve soil health, seaweed, shows promise for reducing
carbon sequestration, water retention, methane emissions from livestock—

and forage productivity. currently 6 to 7 percent of annual

greenhouse gas emissions.

COMING ATTRACTIONS

PERENNIAL CROPS

Perennial crops sequester Catboh because

they leave the soil intact. Researchers are
pursuing grain, cereal, and oilseed plants
that are perennial food providers,




This muiess sivapastoral adscape @ Colombia is an cxampie of forest landscape restoration that improves both ecological Integrity and buman wol-being

CONSERVATION

Restoring tropical forests from the bottom up

How can ambitious forest restoration targets be implemented on the ground?

iy Karen D, Heoll

voont initiatives st regional, nutiooal
and gobal seales have called for u
precedented levels of forest restone

tion o coamteract decndes of mpid

defon g

tries Dave cormm
livm hectares (ha) of ¢ sted Bundscapes,
an area e size of Vencooely by 2020;
the 200 United Nations Cllmate Summit,
o wiob] target of 350 million s was set for
2000 (1), These bold targets are motivated by
diverse goals, including corserving biodiver
sity, sequestering carbon, impaowving the we

Thus Gur, S0 couns
store 91 mil

Station (

ter supply, amd sustaining buman lvelibyoods
(2 % How em these challenging tamsets be
met, given competing land wses and limited
funds for restoration?

here is often a stnldng disconneet be
tween the groups that set restoration targets
and thase that implement progects and gusde
acher (3 4
10 restore milllons of bectares of forest ure

Commatments

restocation

SCLENCE sclenresmagorg

sy by lntersational groups weed nstionasl
sfully
these targets roquices working with Individ-

Aoverniments,  but  sooee wcbileving

unl andawners and local communites, n o
recent review, Mureln of of. found that oaly
2 of 90 recent forest restoration peojects ind
ed by government agencies in Colombia
vex] Jocal communities in the design (7).
Governments il adopt this top<down ap-
proadh wee unlik
support needed

Iy to gain e ooommunity

uccessfully maintain res
tomation prajects over the Jong teem

T be successful, restoration efforts also
require  approsaches are pradctical at
larpge scales. Yet the vast majocity of svien
1fac studies are conductoed in plots of 2 few o
This
atle because the

Tandreds of m” st one or a few sites (2
spatial mismatch s proble

methods tested (such as intensive weal e
moval or moving topsoll fom a rederence for

et as a source of seeds) often are not feasible

M large scales. Marvaver, results of restom
ton studies depend on past Sanduse history,
soAl typo, amd odher local condlitions (6,
sults from singlesine
nof be generalized W gaide restorstbon prog-

stuclies enn therefory

evts ut scales of & few 1o hundreds of hectares

Soccussfully restorbng the amonst of fie-
weded 0 mect natloonl and fotemas

trooad targets roquires o frameshint in both
restorution plannlog and scence. 1t requines
Buttome-up engigement of londowmens, non-

mal organizations, local govern
ment Jealers, wivntists, private restoration
businesses, and indigeoous amd community

proups o st restoathn wab tabdonad o

ROV

nd socicecanomic condi

ol couda

tions md to develop, evalunte, and manage
restortion practices that ure costeffoctive
and practical ot o lamge seade (4, 7).
Foologionl restoration has histoncally for
ing the recovery of degraded
eccosystens toward o mumow set of ecalog

cusedd o assis
vl endd paints—mast often & semblanee of

prodisturbance ecosystem functions and spx

R oanposition, In rast, rocent “forest
landscape restarntion” initiatives have almed
to simultancausly improve bath ecologioal
utegrity and buman well-being by baluncing

multiple restoration goals acoss the land

pe (2, 7 Colluborative planning efforts
cun dentify those ocations whety restoring
ully,

y foasibde und those where

Large forest are st eoobogically
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El Cortijo farm, Salento,
Colombia
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Intensive silvopasture in Colombia, where the agricultural practice is quickly spreading.
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Landscapes that work for biodiversity

and people

C. Kromsen' and A M, Merenlender

BACKGROUND: Uiodiversaty 15 under siepe,
with wrestly enbanced mtes of Joadd asd global
extinction and the docine of once-abandant
spoedies. Current rutes of bumnan-mduced climte
s andd Baod v forecet the Anthropocene
ns ome of the most devastating vpochs for life
o coeth How do we hanedie the Astbropoconies
triple challengy of preverting, biod iversity loss,
mmitygting nid adapting o cimate chumge, and
astuinably providing reseanoes for a growing
lwaman popolation? The snswer is in how we
imsaruyge Eagth's “working Lands™; that is, fanms,
and mungelands. These lands nust he
managed both 1o compdement the baodiversity
ooaservation goals of protected arcas and 1o
maintain the diverse communities of orga-
misans, from microbes to mannsaly, that con
tribute to producing food, materinls, clean
water, and helthy soals; sequestering green-
Deonse grses: ared buffering estreme weather
events, functioas that are essential for ol Hife
on Earth

ADVANCES: Protected ancas are the corner

stome of bindiversity conservatian. Althoagh
the totad area of peotected regions peesds to he
Inereased, parks will nonethedess continue to
lose species o these ancas are bsolated from one
another by inhospitable land uses and are
ficed with a rapidly chungiing cdimate. Fusther,
many species, such as those that migrate, re

maein wprotected as they ocoupw lands outssde

Strawberry production in
Central Coast, California. On
the lefl. & homogeneaus land-
stEpe of strambieny mond-
adture, noiuding arganc fickds
ppocts Sowor wikd soecies
then a dverstied. organsc farm
(nght ) in the same region, which
ncludes a smal Seld of strans-
berry, surounded by crcharcs
hedgerows, diverse vegelable
oropre, and natural hobitats The
monoediune landscape crestes
barress 1o widile desers
wheresns the dversified land-
ape I5 mang permeabie

Krvimen o @, Sewence 362, 304 (2004)
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af parks for all or portionx of ther life crdes.
Lustly, protectedd-aren effectiveness is greatly
infleenced by surcounding land managoment.
“Working lands conservation™ aims 1o sup-
port biodiversity while providing goods and
servioes for humanity over the Joog tomm, assur
ing sustainability amd resilience. By manag

gz e stsrronendingg parks Ginorably, working
hands can affer prodected areas from thrents
amnd connect them to one another, This ap-
proach complements protected areas by pro

viding accessary habitats and resources for
some spocies while favilitating dispersal and
clienate change adaptation for others, Farther,
by maintaining the biodiversity that supplics
eritical ecasystem secvices within working
landls, these approiches ensire that the pro-
duction of food, fiber fuel, and timber can be
sustaaned aver the Jong run and be mone resil

eat to extremee events, such as foods, droughits,
Imces, ind pest and disese catheeaks, which
are becoming mere froguent with dineee chargy:

A vuncty of blodivensty beesed Jand mumagement
tectinkques o be wsed B workieeg lands, okl

ing agrdorestyy, sivapatun, diversifiod fseming,
anxl ecosystenyhiased forest nmmagement, to m

sure sustatnabde production of food and fiber.

OUTLOOK: The underlying principle of
hicdiversity -hesed management of working
lanuls has been practiced sinee aocient thmes.

Todday, these systems lave langedy been repled |

by unsustal natle resoarce extruction, rather
than serving as modeds that could be adapted
to maodern conditions. Although varkus reg-
wlatary, voluntary, wnd financal tools exist to
promote sastainable lnnd managemenst, meany
barmers present mdividuals, eommmumnithes, and
varpomtions from adopting biodneraty-based
practices, inchuding deeply entrenched podicy
and market conclitions that favor indostraloexd
o extraetive models of L wse Thiss, uptike
of these approaches has
Excers pately s show anxd
% arsch ¥ not vet suffaent to ere
wte change at the tengxo-
il and spaeial sonkes noediod
to face the triphe Anthro-
pocene thieat

Blodiversity-hased land management prie-
thoes are knowledge- rather than technodogy-
Intensive. They are well adagted to empower
local communitios to manage thelr natural
resourees. O of the most excitiig ememging
tronds & commun y-driven initiatives to may-
age working landscapes for conservation amx!
sustaloability, By linking up through grass-
0ts organizations, soclal movements, and
publie-private partnerships, these Inltlatives
s seade up to create vollective inpeact and cin
demand ehanges o government policles to
factlitate the comservation of working lands
Sclentists and conservation peactitioners can
sapport these Indtiatives by engaging with the
priblic listening to altermative was of Knowing,
! cocrvatbng Bandscapes that work for bio-
diversity aod people. =

SR na e
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Fig. L Rebuilding connectivity in the matrix by wsing silvopasture. Photo of Finca La Luisa

a typos of slvopastor @ syehems, inciudng regenaraing secondary troplca dry forest
troes weth grass understory (yellow) and rows of planted Eucalyptus trees mterspersed with
nitrogen-fixing Louceerse leucocephaly fodder shrubs and forage grasses (hiue) These systems weee
estabiashed on former monoculture agricuttural lands o rostoro compacted, degradedc solis the
red area zhows early stages of tropical oty farest regeneration poar to grass seedng for sivopashse
Stvopastires produce moce caltle sustairably on less land. bulfer ranchess from economio losses
Amiate extremes, s créats Lodscape conrmetvity Lo offver torest fragmsnts (arange) in the

ShowIng 5

(L
Cosar rvor vatley. Colombia

Ensuring the sustaimabiliny of produaction re-
quires balancing scrvoss pronisioning, regalat-
ing, nodd supporting serviooe in other words
seeking andtifnctionality and stability rather
Shan maxamal production, Foeexamplo, convens
tiomad (chemically imensive) moooculture agri
culture prodloces high yeelds but often af the
oxpense of water qualiny, cimate resalation, end
woel health (Fyg 20 and can suffer proodoc
Hon collapse in response to perfodic extreme
westher, pests, amd diseases (97-29) Although
transfinming to a mare sustainable system miry
reduce average yields somewhat [eg. (56), by
relying on ccosystom sepvices prodoced on the
Earm and in the surconnding landscape, o sus-
Salnahle svstenm s both mudtianct ool and more
resilient to change (), (Fig 2C)

Working landscapes often compnse hetero
peaeots patch types incloding povel conuma-
nuvhes ool g of mases of notive and eoenative
species, as well as remnants of mataral or seml
otuen] habitats whes comgwsktion & mome sini-
Nur to that of o hastorsen! ecologleal comumunity
(45). Althangh management goals ikedy will dg
et among, patch trpes, both individual patchens
il the whobe Tandscape shoubd be tsamsaped
for sustalnability. For example, patches whose
omniities ane far Boo bssocicd coakd be smum-
ged principally for crops (o provisionang servieo)
by wsing sustuiable agriculturul prasctioes Lo min-
wnboe negative effects on bodiversdly and eoossys-
Som servioes on and off s, Rempans pachies
could be retaine stepping-stone babitats 1o

sappont species dispersd and provide regalating
services soch as pollination (9, 40 Mainwining
messtic landscapes composed of different pudch
s provides appoetunithes to modmize diver-
sty vestilenoe, and mutttuncrionality, Radar dia-
graus reveal likely tradeoffs aod sustuinability
within and ncross patches (Fig. 28), 25 well as
Pt fumetionaity at the bmdscape seale (Fig 20

Conservation in working landscapes draws
gD severad reluted conoephs, Tntegrnted land-
seape margesment inttiatives seek to simults
neously improve fod production, blodiversity
o ecosstens oonservation, and rural livediboods
und are Delng Lngdanented by govermmen s
oagvermmertal ongmications in Latin Ametio;
and Afric The eovsystem stewardshiip coa-
copt focnses an the neod to sustain Eath’s capae
ity to pravide ccpsystem services and support
weiveciogical resilience under conditions of
oty and chiang: (27 The sockoecdogicl
praduction landscape of the Japan Satosama
Setou i Assesment refiers 1o dynnmic hadscaye
moshes that have boen shaped over time Dy the
Imeractions between peaple and nature in ways
thot joiotly support Dicdiversity and Bunsan well-
P (57), Theizse constagits albso enaplusbor ceithel
social components, sadh as lnvolving multiple
stadeboklors at (he landscape scale, comimnity
partscipation, imersectoml coapdination, fexibiy
and adaptive govermance systenes, social kearm
g and adaptive management, which amne nec-
essary for successial conservation of working
landseapes.

K of ol Science 362, enautl)20 (2040) 19 October 2018

The underltying principbe of maintaiming cox
loghead diversity Inberent to these approaches
has been pmcticed snoe anclent times, Some of
[heso musgpenent spsdems, soch a8 idig
use of flee, weadlng, praning. and the seod dis-
persal that shaped Californian ecosysems (A8), o
hnper exist in their gl form, whensas others,
sodh s reglonal pastoeal and ldgh-monessin finn-
Ing systems in Eaumope (00, persst 15 some anvas
Py covating bighly sdenplafiod and intensified pro-
duetion systems (27, 40), from corn and sov In
U5 mibdwestern states to palm ol plantatsons in
suutbeast Asia aod vinevan® in Chile, we haw
sbandaned this critical sastaimbility principlo
weross much of Earch's coluvated landseagws
However, 11 s o fallacy that such systems will
itheatedy spare mare husd for mataee conser-
vation or feed the workd indefinstely; mther, we
need to find wasx to allow beodiversity -hased
production methods Lo fgure nach more pranm-
Inerstly i docad, regomid, wond globul markets (39,

Working lands conservation as a
complement to protected areas
Given the dire situntion Eucing many species and
e expectatkon Of further speches fosses and shifts
In ecosystem enmpesition de o cimate change
(2, 4, ), coasing further habitat conversion
completely and protocting lange reghoms of Farth
effoctively wre erition] necessities foe conservation
(7-8), although just how much should be peo
tocted bs highdy dobatod (40, FBY “protectod aro,”
we refer 1o parks whose primary functson is to
conserve hiodiversity msd wilderoess {(ntema
tional Unilon for Consrvation of Nature and
Naturad Resourees citegistes | o IV, constituting
A.75% of tenvestrial are) (42, in comirmst bo areas
Tending conservation and Twilibood abjecthes
(eategories ¥V o VI, constauting 865%) | How
ever, the protectid-aren strutegy alone will not
be soccessfiad without complementary working
lazxcls consenvition in the surmounding kinckcages
First, esen the largest protected areas will hose
spocies ovey Lhe loegs teom {90 undess survound g
landeapes cun be managed to provide connec-
tivity amoeg parks Further, Jess than 100% of pro
tevted areas are expected o represent current
climatic conditions within W years, mereasing
the criticality of matrix connectivity to permit
apecies 1o follow their sultable cimates ()2
Lastly, eflictivencss (n contralling threats, soch
o imvastve species, encroaclument. poachmng, and
other impadts on protectad lands, also eritically
depends on the ssrroanmuding matnx (80) Tlwas, to
stem the tide of biodiversity hos we mmst expamd
Desond permoctod aress, usiog working lads con-
servation both to baffier and to reduce the threats
that cass park boundanes and 1o create acoes
sory habitats for both movernenmt aml persistence,
Waorking lands conservation s a key linelipln
for combatting the triple Anthropocene chal
Ienge of biodiversity foas, climate chinnge, and
urssustaloable b e A lnrge-scnle examgple s
the Mesoamerican Siologscal Comridar praject,
which ha fostersd o multistakeholder partic-
Ipatary process to enhaes connectivity on oulii-
vated, mnge, and forest working lunds to link

20f9
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La Luisa farm, Codazzi,
Colombia
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Silvopastures produce more cattle sustainably on less land, buffer
ranchers from economic losses due to climate extremes, and
enhance landscape connectivity (Kremen & Merenlender, 2018).
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Final comment

Complex problems demand complex approaches.
This means:
* Embracing complexity and biodiversity

» Strengthening synergies between agroecology and
restoration

* Incorporating human values and the cultural
dimension of food production

* Empowering women and youth

* Ensuring cross-generational cultural change




In which of these livestock systems would you
prefer to live if you were a cow or a steer in the
warm and dry Caribbean region of Colombia?




Thanks!

* El Hatico Nature Reserve and Lucerna farm (Valle del Cauca, Colombia)
* Global Network of Silvopastoral Systems

* Colombian Sustainable Cattle Ranching Project (Proyecto Ganaderia Colombiana Sostenible)
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