Agroforestry: The
role of trees in
Smallholder farming

Tree Specialist, ECHO Florida

Luke Little




~—. . Inter_natlonal 20
'\ Agriculture

Conference 20

::';3\ 2. Characteristics of Agroforestry

= \\
:\-'\ 3. Benefits of Agroforestry

’\\\ 4. Agroforestry Practices

S FHecho



Agrotorestry Basics




International
Agriculture

What is Agroforestry?

* “Trees in the agricultural landscape”
* “Trees and crops intentionally cultivated together”

* “Land use systems and practices in which woody perennials are
deliberately integrated with crops and/or animals on the same land-
management unit.

* (Roger Leakey)
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What is Agroforestry?

e “Agroforestry is a dynamic, ecologically based, natural resource
management system that, through the integration of trees on farms
and in the agricultural landscape, diversifies and sustains smallholder
production for increased social, economic, and environmental
benefits” (Dennis Garrity, 2005)

Key words: Dynamic, ecologically based, management system

Values: Social, economic, environmental benefits
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Agro + Forestry
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“a new name for a set of old practices” (Nair)
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An ancient agricultural practice combining the
management of annuals crops and/or animals with
trees.

*

»
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The homegardens of Kerala,

“Discovered” in the late 20th century India are thought to be at
least 4000 years old!

)
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Examples in both the tropics and temperate regions
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Global Extent of Agroforestry

Tree Cover on Agricultural Land

* Where do we find agroforestry systems? N
e Agricultural land with >10% tree cover E-l
* 43% of all agricultural land (in 2010)

* Practiced on 1 billion hectares of land
supporting 900 million people

* Potential to expand onto 1.6 billion hectares of e \ e
degraded land 8 - Ee

* Three major tropical ecological zones:

* Semi-arid and arid tropics §

* Lowland humid and subhumid tropics -

* Tropical highlands (Zomer et al, 2016)

Year: 2010
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y e Savanna and Sudano-Sahelian
\S zone of Africa

— —
———.) * One or two wet seasons and
—- one long dry season

:_\N Common agroforestry
== systems:

——=  * Silvopastoral systems

* Windbreaks and shelterbelts
NS [ Wine
g * Multipurpose trees on cropland

N
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Lowland humid and subhumid tropics™

 Hot, humid climate

* Evergreen or semi-evergreen
vegetation

* Climate conditions favor rapid
growth

 Common agroforestry systems:
 Shifting cultivation
* Taungya
Multilayer tree gardens
Homegardens
Plantation-crop combination
Intercropping systems
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\-\Troplca\ Highlands

e 20% of the tropics is between
900-1800 meters

* Soil erosion a major concern

* Common agroforestry systems:

* Plantation crops such as coffee
and tea

* Wood perennials for soil
conservation and fertility

 Silvopastoral systems
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Goal of Agroforestry

* Alleviate poverty (Enrich the asset base of poor households)
* Food security and income generation

* Enhance soil fertility and livestock productivity

* Balance productivity with the sustainable management of natural
resources

* Increase the ecological stability of the land (resilience)

* Maintain and Enhance the supply of environmental services
 Soil and water resources, carbon sequestration, wildlife habitat



Characteristics of
Agroforestry
Systems
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* Intentional — Design, purposeful (not accidental)

* Intensive — Highly productive systems (in contrast to extensive)

* Integrated - System components are managed as a unit—not
independently

* Interactive - Components influence other components - Manage to
encourage beneficial interactions

(Gold and Garrett)



\\:

—

/;

== = e
-,
\—\

N
N
W

e

I
')

S

|

\
/

)

S

/‘-\\\

N

)

7,
7

17

/J:
/

International 20
Agriculture
Conference 20

Characteristics of Agroforestry

* “Over time, the increasing integration of trees into land-use systems
through agroforestry can be seen as the passage towards a mature
agroforest of increasing ecological integrity.”

(Leakey)
* As agroforests “become more complex, biodiverse and both

ecologically and economically resilient to the normal patterns of
climatic variability and pest and disease outbreaks.”

(Leakey)

Moving from Greater Greater
simple to ecological resilience to

complex integrity stress factors

Hope Against Hunger
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Agroforestry systems resemble highly & 20
W productive ‘early forest succession'’

Javanese agroforest

echo
(Kumar and Nair 2004) % eeeeeee
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Vertical and Horizontal Structure

* Agroforestry systems will often display multiple vertical layers
* Ground layer of annuals and shade tolerant perennials
* Intermediate layer of smaller fruit and fodder trees
* Upper layer of larger fruit and timber trees

* They “utilize water, light, and space” resources efficiently because of
their complex vertical and horizontal structure
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Benefits of Vertical stratification

 Light Capture: Agroforestry systems can be “more productive” per
unit area based on the concept that multiple layers capture greater
amounts of light resources and allow for efficient nutrient cycling.
(Montagnini 2006)

* High tree density enhances nutrient cycling:
* High litterfall
* Low nutrient export
* High root activity
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Alley Cropping

—— Safety-net role of multi-strata
Agroforestry systems:

(b) i
Multistrata homegarden

(Seneviratne et al. 2010)
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Benefits of trees to farmers

* Fertilizer trees for land regeneration, soil health and food security

* Trees provide fruits and nuts for people as well as fodder for animals
* Timber and fuelwood trees for shelter and energy

* Trees can provide fencing or barriers around farms

* Medicinal trees to combat disease

* Marketable products that generate income
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~\\ ‘ * Biological Nitrogen Fixation provides a free source of nitrogen
) |\l * Many leguminous (and a few non-legumes) trees supply nitrogen to annual crops

U * Deposition and decomposition of leaf litter and biomass increases soil mineral
nitrogen and improves soil health

—

—

____\\3  Examples: Faidherbia albida, Gliricidia sepium, Inga edulis, Parkia biglabosa,
:_;;'\\ Tamarindus indica, Alder (Alnus spp.)...
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=~ Trees provide Fruits and nuts

\\ .
* There is an amazing diversity of fruit and nut w
trees available ¥ ; 64
| 1 3
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* Important for food security and income
generation
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< Fuelwood and Timber
N

)\ * Fuelwood for cooking can be produced on the farm
|

‘//| * Timber for construction is an investment opportunlty for small
holders

AN gHecho
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Q\-\T Fencing and barriers/shelterbelts

\

M
/ 1]l * Red Mombin (Spondias

spp.) posts for a living
—=_\ fencein Nicaragua

e

|

NN
N« Gliricidia sepium, Bursera

== simarouba, Commiphora

~—== dafricana

)
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Trees provide medicine

* Ethnopharmacology is devoted to study of traditional medicines
* Traditional medicines commonly are derived from trees

* A common feature of many homegarden agroforests are medicinal
plants

* Chiapas, Mexico: 35% of plants had medicinal uses
* Vietham: 32% of plants were used for medicine
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Baobab

3

Neem

Prunus africana
Soursop
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Challenges and obstacles 0

* Insecure land tenure

* Availability of tree seeds

e Establishment time—usually 1 to several years
* Roaming animals

* Theft/foraging for fuelwood

* Fire

* May attract insects, birds or animals that
become pests

* Management complexity
* Cultural obstacles to tree planting




Agroforestry
Practices




\\:

— rarcare 50
=~ Shifting Cultivation/Swiddon
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e Certain trees are retained in
forest clearings

N
«)\
I,

a-\\3 * Nitrogen fixing species, fruit

?.% trees, and medicinal trees.
=\

N+ Sustainable given sufficiently
= long fallows and low population

——== density.
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* In Burmese:
e taung = hill, ya= cultivation

* Originally used to promote establishment
of teak plantations in British India (Nair,
1993).

Farming annual crops between timber

V\ trees
/J‘&\\ * Practiced widely throughout the tropics

7,
7))

.
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* Gr. Waldfeldbau, Fr. cultures sylvicole et
agricole combine, Sp. parcelero, Sw. shamba
system
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~ Shaded Coftee, Cacao, Tea ‘ - 20

* High value tropical crops are grown in
agroforestry systems under managed tree
canopies for various benefits.

* Shade tree species: Erythrina sp.,
Gliricidia sepium, Inga sp., Cordia
alliodora

&
o)

ﬁam,@ & o ’ Rainforest Alliance f, @
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Multistrata Agroforests

* Multistory or multi-level gardens
* High species diversity

* High structural and functional
diversity (closely resemble forests)

e Contain fruit, nut and timber tree
species and annuals

e Java, Indonesia - Kerala, India -
Chagga Gardens, Tanzania

e Estimated high rates of carbon
sequestration
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Figure 6.2, Profile Diagram of a Typical Homegarden
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\ ~Homegarden Agroforests

)\\ \ * “the oldest land use activity next only to shifting cultivation” (Kumar
and Nair 2004)

* Home garden agroforests of Java, Indonesia

* Agroforests of Kerala, India

* Chagga homegardens, Kilimanjaro, Tanzania

* Huertos Familiares, Oaxaca, Mexico
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* (Iskandar 1980)
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 Combinations of Trees and Pasture and/or
animals

* Timber trees, pasture and cattle
* Fruit trees and poultry or sheep

e Livestock benefit from shade and reduced stress
* Timber/tree products diversify income

echg

Hope Against H

Source: Solorio, et al. 2017
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* Traditional fallows are 10-15 years

_—
| . !mi)rgved fallow restores fertility
—=_\ in1-2years.
:’\}é * Acacia angustissima
ZN\ -« Gliricidia sepium
:;' N * Calliandra calothyrsus
S * Leucana sp.
7,-\\\“ * Pigeon Pea-Cajanus cajan

Sun hemp-Crotalaria sp.
Fish Bean-Tephrosia vogelii
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Pigeon Pea
Cajanus cajan
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Alley Cropping

* Annual crops are grown between widely spaced hedgerows of
planted shrubs and trees

* Hedge is pruned periodically during cropping season

* Plant material is ‘mulched’ onto crop area

* Best suited for humid and subhumid tropics

* Not generally suitable for areas with less than 1000mm of rain
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Inga pineapple intercrop
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Leucaena and cowpea

Gliricidia and soybean

Photo: |ITA
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* Parklands are the traditional agroforestry systems of semi-arid West

Africa or Sahel region

 Common species include: Faidherbia albida, Parkia biglobosa,
Vittelaria (Shea), Tamarindus indica...
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\\ Farmer Managed Natural Regeneration
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* Toni Rinaudo — World Vision

* Farmers manage the regrowth

(s

\
——=.) ofselect trees in their fields
ﬂ
~-\\ * Select several shoots from

existing stumps

* Wood poles are valuable

)))J

* Trees benefit soil and
landscape

~
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_‘_'_\N * SALT system: Developed in
=== the Philippines

* Management intensive

* Soil conservation and crop
diversification
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Fodder Banks (Protein Banks
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Shelterbe\ts—Living Fences
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Or this?




Or this?
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* ECHO’s platform for Agricultural Information Resources,
events, and seedsTechnical resource, events, seeds and
networking site for agricultural development
practitioners.

community

Resources: ByRegion -  Plams&Seeds -  ByTopic~ By Putlication -  Edueation and Events -

English | Change Language
ECHOcommunity Updates 5
Conversations going on right now:

The Value of a Seed: Growing a Network of Community Level Seed Banks in
Asia 2018-09-20 @ How to set up a FSMAHACCP

sertified facility for food exportation to
By Patrick Trail (Agricuftursl Staff Member at ECHO Asia) the USA Roge n

Finding Jack Beans John_David

As an organization that seeks to equip people with agricultural resources and skills. we often find
ourselves coming back fo the seed. Again and again we witness the value of saving open-

polinated seeds, shedding light on locally adapted and undenutilized plants of merit, and e Moringa peregrina Chvis_Dios
researching innovative low-cost seed storage technologies. These activities form the foundation of

ECHO’s ability to empower others in their endeavors to improve food and agricultural systems @ E N i f Toilet AtECHO
around the world ) o

ECHOcommunity Conversations ©

Ruiildinn an 3 lnnnstandinn hietans nf esad hank nnaratinne firet in Fladda and now Aeiz and

[ Read mora | SIGN IN

ECHOcommunity Updates [ Read all ] Seed Exchange From Mbeya to Arusha, A Story of PITA Project Has Openad Qur Eyes twatkins.
James and Jennifer Kahurananga

About ECHOcommunity Kzep Me Signed In

ECHOcommunity is 3 membarship community that provides acozss to nearly all of ECHO's resources enine, as well as communications tools to hielp development workers

connect with each other. Sign in to ECHOcommurity

& Forgatyou

S ﬁecho

@ CALENDAR [wore] Hope Against Hunger
-
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Resources:

Agricultural Techniques
Aproforestry
Conservation Agriculture (FFF, FGW)
Dryland Farming
Green Manure and Cover Crops
GMCC Selection Tool
SRI
Community Gardens
Urban Gardening
Soil Life
Ferifzers
Plant Mutrition
Flant Fropagation
Grafling
Composting
Wermicul fune
Fest Management
1P
Beekesping
Permaculture

Weesd Management

Appropriate Technologies

By Repion - Plants & Seeds - By Topic - By Pub

Development

Appropriate Technelogy Hey Resources

Farum

Seed Production and Storage

Crealing a Seed Bank
Post Harveet

Grain Slorage

aod Salety

Food Processing and Presery
Canstrustion
Biogas
Water

Bigchar

Agriculzural Development

Ear = of Tropical Agricullure

Cooperatives
Walue Chaing

Farming Syslems

Agroforestry

In simplest langusge, agroforestry is the production of trees and of non-tres crops or animals on the same piscs of land. The
crops can be grown together at the same time, can be grown in rotation, or can even be grown in separate plots when materials
from one are used to benefit ancther. However, this simple definition fails to take into account the integrated concepts sssociated
with agroforestry that make this system of land management possibly the most self-sustaining and ecologically sound of any
sgricultural system. Thus, a second definition of agroforestry would be the integration of tress, plants, and animals in
conservative, long-term, productive systems.

Aproforestry csn be considered mare 35 an approach thar 35 3 single, finished technology. Although ssweral finished systems
hawe been devised and tested, such technology may require adjustment for pamticelar situations. The flexibility of the agroforestry
sppresch is one of its advantages.

Connect to the Agroforestry Interest Group here.

Flease note that the links listed below may lesd 1o additions! resources which have not yet been added o this collzction.

1. [E TN #25 Agroforestry Principles
PE= e Als0 availsble in: Frangais / Espafiol
E = 1892-01-20 In simgplest language, agroforestry is the production of trees and of non-tres crops or animals on the
- same piece of land. The crops can be grown together 31 the same time, can be grown in rotation, or can even be
) grown in separats plots when materizls from one are wsed to benefit another

2 % Agroforestry Interest Group

* This group page exists 5o that individuals inveived in Agroforestry around the world can connect. Vi encourage
you tz share the challengss you faoe in your Agroforestry endeavors, discuss lessons and techniques leamsed
through your sxpeniences, and share your story!

2 [61 Agroforestry
2015-10-06
4 [3 A Lesson in Agroforestry
“agroforestry is the production of trees and of non-tree crops or animals on the same piece of land.” It should be

wigwed more as 3 crestive process than 35 3 52t i=chnigue because Tis..

20040701 Agroforestry: In its simpdest definition (as guoted by ECHO's Technical Mote “Agrofonestry Principles™]),

Rate This Resource
P
Permanent Links

hittp:fedn. linkigi2wd
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ECHO Agroforestry Resources

§IECHO Technical Note

ASHORT HISTORY OF

FARMER MANAGED
NATURAL REGENERATION

THE NIGER EXPERIENCE

EIECHO Technical Note

TREE GARDENING

Cemiral African Tree Garden

Finding Food Security in Central Africa

¢ 7 By
By Tony Rinaudo, with World Vipesssd i - " orth and P| -
Pul
Published as an ECHO Technical N ﬁ, Ec Ho Y'Vechn ical NO te -
What'’s Inside THE FARMER AGROFORESTRY
& 2,
Tntroduction & Background MANAGED AGRO- hat’s I PRINCIPLES
" FARMIN
What FMNR is and how it evol g? g ]!: E l;l;R(} \]; i% Si)l e Introd By Dr. Franklin Martin and Scott Sherman, 1992
Steps in FMNR By Peter Cunningham ree Gard| Revized and updated by Dr. Tim Motis, 2007
A= . ject - Sowing Seeds of C i
Species Used in FMNR ﬂ.&m .\w of Chiange e a Tree Published 2007
Pruning Tips 5
Benefits of FMNR Puliabal2080 H What’s Inside:
- T o
Possible Constraiots in Adoptinj
FMNR 2 INTRODUCTION Ref Introduction
What’s Inside:  gamig ities i he s s tropical regioes
Rea for FMNR § d in N o
casons for pread in of Africa are becoming particularly vulnerable and Rationale for agroforestry
Conclusion, Ackomlodpumend Introduction 0, anommons challenges for their survival. Climate
G . Bibliograph S E 2 RS e
ossary. Bibliegraphy Description of FALAFS chanze, and rainfall f"" AN right Definitions of terms
mono culture cropping farming practices, high LR s
Farmlayout  pouladion zrowth, frequent famines and high de- t0 ECHO. F{ Benefits of agroforestry
Copyright © ECHO 2007, AR tights rescrved P sl 2 ion rates have led to severs environmental [Pechenetorz
T "““,"Z’L‘;“:& ‘:wm:’m‘: a Gegradation and impoverished soils This has resulted Components of agroforestrv
caeddit & givea to BCHO. Foe all ofber wies) - % 3 3 S
No@echanet arg foe wi " Challeng in poor crop yields, high malnurrition rates and
s e N i poverty. Starting an agroforestry system
17391 Durrance Roa Key Lessons for Adoption = Durrance
Ph 239) 543-3246 - | 239) 543-5317 i 2 > fax: (239) 543 < = 5
one: ( ax: (239) Potential for replication Inmfs article, Iwould like fo present mmgmd Sources of seed and information
farming system developed in the Maradi region of
Summary Niger, which has 2 semi-arid environment with 430 Photos of principle tree species
mm annual rainfall and a growing season from June to
4 > 2 3 g Bibliography
D This farming system is showing promise Zibliography
s oy Rt ”}.."‘f.';..,..,..:’.': for overcoming the main limitations to fanming in the Copyright © ECHO 2007. All rights resarved. This
it fiee of harge or s ciné el il i given da documant may be reproduced for Taining purposes if
ECHO. For & ofher wex, costint ochu@echonct ey for | Semi-arid tropics, and has potential for replication in ﬁ:m‘b;g:uo;mmwng:auu‘dii-g\-
= other semi-arid regions of the World eho@echonut org S wiithn pamn TR0l
17391 Durrance Road, North Fort Myers, FL 33917, USA
Phone: (230) S43.3246 Fax (230) 543.5017 Fomailt schoechonat org W siter hip-flwww achomst orgS
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INTRODUCTION

AGROFORESTRY DEFINED
In sumplest language. agroforestry 1s the production

of trees and of non-tree crops or animals on the same
piece of land  The crops can be zrown together at the
same time, can be grown in rotation. or can even be
grown 1In separate plots when matenals from one are
used to benefit another. However, this simple
defimition fails to take into account the integrated
concepts associated with agroforestry that make this
system of land management possibly the most self-

ining and ecologically sound of any agricultural
system. Thus, a second definition of agroforestry
would be the integration of trees, plants, and animals

m conservative, long-term, productive systems.
h

A v can be 1dered more as an

than as a single, finished technologzy. Although
several finished systems have been devised and
tested, such technology may require adj for

icul d The flexibility of the

h1s one of its

17391 Durrance Road, North Fort Myers, FL 33917, USA

Phone: (239) 543-3246 - Fax: (239) 543-5317 - E-mail: ccho@cchonet.org - Web site: http://www.cchonet.org/
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Full Text Agroforestry Resourcessii: 53
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#%s Agroforestry
N
Sustainable An Introduction
Agricultura| to Agroforestry
Systems

AGROFORESTRY

P.K. Ramachandran Nair

FOR SO1
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