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2. ALCANCES Y LOGROS DE LA PROPUESTA

RXRIGStificacionjyiobjetivosiplanteados enlla

El objetivo general de la participacién fue actualizar los conocimientos adquiridos a través de la
formacion curricular del postulante y a través de ello transferirlos a los funcionarios que se
desempefian en el ambito de los recursos naturales renovables del Servicio Agricola y
Ganadero, incorporando nuevas técnicas de conservacion que serviran de base para futuras
intervenciones en la recuperacion de suelos degradados en nuestra Region.

Los objetivos especificos tenian relacién con:

a) Transferencia de conocimientos a funcionarios SAG en el ambito de los sistemas
agroforestales y su aplicacion en el medio ambiente.

b) Transferencia de conocimientos a funcionarios SAG en el ambito de los sistemas
agroforestales y su aplicaciéon en el control y manejo de plagas fitosanitarias endémicas y
cuarentenarias.

¢) Ejecutar cinco charlas técnicas a 44 funcionarios SAG |1X Region en el topico agroforestal.

d) Entrega de documentos técnicos de trabajo y laminas para reforzar el proceso de
transferencia teconoldgica.

22240 bjetivostalcanzados)tiashialtealizacionidellal

Tras la realizacion de la propuesta se alcanzaron los siguientes objetivos:

-Actualizacion de conocimientos a través de la participacion en las diferentes exposiciones y
temas tratados durante la realizacidon del Congreso.

-Transferencia a funcionarios SAG de conocimientos basicos de Sistemas Silvoagricolas y su
aplicacion en el cuidado del Medio Ambiente y en el Control y Manejo de plagas fitosanitarias.

-Realizacion de 5 Charlas con la participacién de 78 funcionarios SAG (34 funcionarios mas de
lo programado), a quienes se les entregd un documento Técnico denominado “Establecimiento
y Manejo de Sistemas Silvoagricolas. Generalidades”.
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La actividad de formacion participando en el evento: Primer Congreso Mundial de
Agroforesteria permitiria al participante en primer lugar, actualizar los conocimientos adquiridos
a través de su formacioén curricular y a través de ello transferir a un universo de 44 funcionarios
del Servicio Agricola y Ganadero de la Region de la Araucania, los nuevos conceptos del uso
sustentable del suelo y de los sistemas productivos profundizando especialmente en los temas
de mejoramiento del medio ambiente y del paisaje, temas politicos, sociales e institucionales, la
agroforesteria en los proximos 25 afios, biodiversidad, captura de carbono y beneficios medio
ambientales, transferencia de tecnologias y agua (temas todos que seran analizados en el
Congreso).

En el corto plazo, se esperaba transferir y motivar respecto de los aprendizajes de los
conceptos de agroforesteria e intervencion sustentable del medio ambiente a los funcionarios
antes mencionados, para que estos a su vez lo apliquen en sus actividades institucionales
cotidianas.

A mediano plazo, se esperaba que los usuarios del Servicio especialmente de los Programas y
Proyectos asociados a la Proteccion de los Recursos Naturales Renovables, como también en
temas de Defensa y Control de Plagas Fitosanitarias, conozcan y apliquen los conceptos
transmitidos por los funcionarios del Servicio.

En el largo plazo, se pretendia que los procesos de degradacion del uso del suelo y de impacto
negativo plagas fitosanitarias endémicas y cuarentenarias tiendan a revertirse, como asi mismo,
las nuevas intervenciones productivas y de tratamiento de problemas sanitarios incorporen y
provoquen el mejoramiento del medio ambiente y el paisaje.

Toda esta actividad permitiria ademas transferir antecedentes en los distintos niveles antes
sefialados con el objeto de internalizar los conceptos de biodiversidad, de tal forma que la
comunidad en general, proyecte, ejecute y practique una relacion armonica en cada una de sus
areas productivas, como también en aquellas areas de Proteccion reguladas por el Servicio
Agricola y Ganadero de la Novena Regién de la Araucania.

PRI IResultados

Toda la actividad de transferencia de conocimientos seran internalizadas por los profesionales,
técnicos y administrativos que recibieran la informacion, en especial aguellos que desarrollan su
actividad en el area de Recursos Naturales Renovables, podran aplicarlas en los programas y
proyectos de Conservacion y Rehabilitacion de Suelos.

Se debera ademas, intentar a futuro, incorporar practicas agroforestales, al sistema de
Incentivos para la Recuperacion de Suelos Degradados.

El tratamiento de plagas y enfermedades endémicas y cuarentenarias puede mejorarse a través
de la aplicacién de practicas que apuntan a incorporar los arboles en el tratamiento
cuarentenario de predios infestados.

PIsIRes 1 tadostadicionales

No hubo resultados adicionales.
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Los sistemas agroforestales y sus diferentes practicas, son perfectamente aplicables en la
Conservacion de Suelos, de la fauna y flora nativa en especial, como del medio ambiente en
general.

Si la situacién lo amerita y se deben cuarentenar predios por el tratamiento de una plaga
cuarentenaria en especial, estos sistemas tienen un aplicabilidad garantizada, logrando
compatibilizar una medida de control y/o erradicacién, con un sistema productivo simultaneo,
que le permita obtener un ingreso econémico importante al productor implicado.

Existen nuevas oportunidades por abordar, relacionadas con :

-Preparacion de proyectos especificos para abordar problemas ecolégicos en areas fragiles.
-Incorporacién de practicas agroforestales en Politicas de Fomento de Minagri.

-Desarrollo de practicas silvopastorales para mejorar habitat de fauna silvestre.

-Mejoramiento de ambientes (a través de la repoblacion forestal), para aumentar la poblacidén de

aves rapaces y carnivoros depredadores del raton colilargo. Esto es compatible con un
Proyecto que en este sentido desarrolla el SAG IX Region con la Universidad Austral de Chile.

3. ASPECTOS RELACIONADOS CON LA ORGANIZACION Y EJECUCION DE LA PROPUESTA

Actividad ' Objetivo ' Lugar

23/06/04 Traslado Temuco-Santiago | Planificacion Viaje al exterior captura Santiago Chile
documentacion SAG Central.

25-26/06/04 | Traslado Santiago-Orlando | Arrivo a Orlando Orlando USA

27/06/04 al | Participacion en el Primer | Adquirir conocimientos sobre el tema:|Orlando USA

02/07/04 Congreso Mundial de “Trabajando juntos por el uso
Agroforesteria sustentable de los sistemas

agroforestales”

03/07/04 Traslado Orlando Santiago | Retorno al pais Santiago Chile

05/07/04 Traslado Santiago-Temuco | Retorno a la Regién Temuco

20/08/04 Charla Técnica Dar a conocer avances agroforesteria|Centro Cultural. Sala
mundial y practicas  productivas | de reuniones Municipio
sustentables. de Imperial.
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03/09/04 Charla Técnica Dar a conocer avances agroforesteria|Sala de reuniones
mundial practicas  productivas | SAG Victoria.
sustentables.

10/09/04 Charla Técnica Dar a conocer avances agroforesteria|Sala de reuniones
mundial practicas  productivas | SAG Angol.
sustentables.

27/09/04 Charla Tecnica Dar a conocer avances agroforesteria|Sala de reuniones
mundial practicas  productivas | SAG Villarrica
sustentables.

08/10/04 Charla Técnica Dar a conocer avances agroforesteria|Sala de reuniones
mundial practicas  productivas | SAG Temuco
sustentables.

Las actividades programadas en la propuesta se cumplieron plenamente, aumentando de 44 a 78 el
universo de funcionarios del Servicio Agricola y Ganadero sujetos de transferir los nuevos conceptos de uso
sustentable del suelo y de sistemas silvoagricolas. (Ver anexo 5}

Debido a razones de compromisos laborales y otros, las actividades que se programaron para los meses
de Agosto a octubre de 2004, se realizaron en el mes de Marzo de 2005, con autorizacion de la Fundacion
para la Innovacidén Agraria.

387 Establecidos

Institucion/ Persona de
Empresa/Organi- Cargo Fono/Fax Direccion E-mail
. Contacto
zacién
Matthew Scholl of Forest|352-846-3054 |[Po Box 110831
University Of Florida Lanaholtz Resources and Gainesville, FL | mateo@ufl.edu
g Conservation 32611-0831
. Melinjinup Road
Departament of Research Officer
Agriculture  Western | 02 Farm  Forestry|08-90831129 | ESperance rsudmeyer@ag
Australia Sudmeyer &Reveqgetation Western ric.wa.gov.au
ustrat 9 Australia 6450
Australian
Government
Rural Industries | Rosemary Research 02 62716671 EICI': SE)?]X fg? Rosemary.lott
Research and | Lott Manager g @rirdc.gov.au
2604
Development
Corperation
United Nations
. Avenue, Gigiri.
e e 1ng |25+20524132 PO Box a0grr-Waarcpzestn
P 00100, Nairobi, glar.org
Kenya
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Specialty Plants 1005 State
. Biotechnology University Drive | .
E?].rffers‘iia”ey State Bipul I Agricuttural 478-825-6826 |Fort  Valley, gg‘:"“b@f"su'
versity » PY- | Research Georgia 31030-
Station 4313, USA
o . Chef 78, ure de | Odette.mancho
E\mr:":itelti?re F?aencial- Eﬂgﬁgﬁon I'environnement :1325%"55054 Varenne 75349 | n@agtriculture.
9 ) et gestion Paris 07 SP gouv.fr

Ver ademas listado de participantes en Anexo 1

29 Mererks Reseplede ) | o
" Tipo de Material Caracterizacion (titulo)
Dictico Diversifiez votre exploitation avec...
P L’ Agroforesterie
Publicacién Australia Forest Growers
Publicacién DFID Devoloping Prosopis as a valuable resource
u fory dry zones
Diotico Productive Conservation: Growing Specialty
P Forest Products in Agroforestry Plantings
Foileto Agroforestry. An Integration of Land Use Practices
Folleto Agroforestry in Action. Tax Considerations for the
ole Establishment of Agroforestry Practices
Folieto Agroforestry in Action. Economic Budgeting for
Agroforestry Practices
Folleto Agroforestry in  Action. Growing Chinese
Chestnuts In Missouri
CD/Video Alley Cropping
CD/Nideo Wind Breaks
Documentos originales en Anexo 6
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4. PROGRAMA DE DIFUSION EJECUTADO

8ilProgramaldeldifusion)
Tipo de Destinatarios Expositor Actividad asistentes
Fecha . Lugar Temas tratados
actividad N° |Profesionales | Técnicos | otros
10/03/05 | Charla Angol -Programa del Congreso Alberto Hofer |Invitados
(Oficina SAG)
-Establecimiento y Manegjo de
Sistemas Silvoagricolas.
Generalidades. 16 4 9 3
-Videos sobre: Cortinas Cortavientos
y Cultivos en callejones.
10/03/05 |Charla Victoria -Programa del Congreso Alberto Hofer |Invitados
(Oficina SAG)
-Establecimiento y Manejo de
Sistemas Silvoagricolas.
Generalidades. 10 3 6 1
-Videos sobre: Cortinas Cortavientos
y Cultivos en callejones.
17/03/05 |Charla Temuco -Programa del Congreso Alberto Hofer |Invitados
(Oficina SAG)
-Establecimiento y Manejo de
Sistemas Silvoagricolas. 24 11 11 2
Generalidades.
-Videos sobre: Cortinas Cortavientos
y Cultivos en callejones.
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Fecha Tipo de Lugar Temas Tratados Destinatarios Expositor Actividad
actividad N° | Profesionales | Técnicos | Otros asistentes
17/03/05 Charla Villarrica -Programa del Congreso Alberto Hofer | Invitados
(Oficina SAG)

-Establecimiento y Manejo de
Sistemas Sitvoagricolas.
Generalidades. 1 4 4 3
-Videos sobre: Cortinas
Cortavientos y Cultivos en
callejones.

23/03/05 | Charla Imperial ) .

(Oficina SAG) Programa del Congreso Alberto Hofer | Invitados
-Establecimiento y Manejo de
Sistemas Silvoagricolas.
Generalidades. 17 6 1 0
-Videos sobre: Cortinas
Cortavientos y Cultivos en
callejones.
78 28 41 9

12
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q¥2AMatesiallentre gadolen]iastactividadesideldifusion)

Tipo de material Nombre o identificacion Preparado por Cantidad

Informe Técnico Establecimiento y Manejo de Alberto Hofer Meyer 78
Sistemas Silvoagricolas.
Generalidades.

Video Wind Breaks Universidad de Exibido
Missuri

Video Alley Cropping Universidad de - Exibido
Missuri

Nota: Ver texto charla en Anexo 2 e Informe Técnico en Anexo 3.

4.3 Perificizenics on acBvidedes ds disien

Ver Anexo 4

5. EVALUACION DE LA PROPUESTA

5¥lorganizacionfdurante}lafactividadllindicadconciuices)s

item Bueno Regular Mato
Recepciéon en pais o regidbn de destino segun lo X
programado
Cumplimiento de reserva en hoteles X
Cumplimiento del programa y horarios segun lo X
establecido por la entidad organizadora
Facilidad en el acceso al transporte X
Estimacion de los costos programados para toda la X
actividad

5¥AEvalaacionlde]lalactividadldelformacion!

a) Efectividad de 1a convocatoria

Plenamente efectiva, con participacion de 526 profesionales de diferentes paises.

b) Grado de participacion de los asistentes (interés, nivel de consultas, dudas, etc)

13
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Todas las charlas programadas contaron con participantes.

c) Nivel de conocimientos adquiridos en funcién de lo esperado {se debe indicar si la
actividad contaba con algun mecanismo para medir este punto)

Se conocen nuevos topicos en Agroforesteria y se profundizan los ya conocidos. La actividad
no contaba con mecanismos de medicion de conocimientos adquiridos.

d) Calidad de material recibido durante la actividad de formacién

Bueno.

e) Nivel de adecuacién y facilidad de acceso a infraestructura/equipamiento necesario
para el logro de los objetivos de 1a actividad de formacién.

Excelente nivel.

f) Indique las materias que fueron mas interesantes, mas desarrolladas a lo largo de la
actividad de formacion y las que generan mayor interés desde el punto de vista de la
realidad en la cual se desenvuelve el participante.

Alley Cropping, Silvopasture, Riparian Forest Buffer, Wind Breaks.

g) Problemas presentados y sugerencias para mejorarlos en el futuro

No se detectaron problemas.

58JAS pectostrelacionadostconllalpestulacicnlalipregramaldelformacicnlolpromecion)

a) Apoyo de la Entidad Patfrocinante (cuando corresponda)
__X_bueno regular malo

Justificar: Se entregaron todas las autorizaciones de salida oportunamente, como asi mismo
los recursos comprometidos.

b) Informacion recibida por parte de FIA para realizar la postulacion
__X_amplia y detallada aceptable deficiente
Justificar: Con la participacién en jornada de difusion de Programas FIA en Temuco

(Biblioteca Municipal) y luego con el apoyo de los profesionales y funcionarios de FIA (Santiago
y Temuco} durante la postulacion.

¢) Sistema de postulacion al Programa de Formacion o Promocidn (segln corresponda)
__X__adecuado aceptable deficiente

Justificar: Sistema simple, rapido y desburocratizado.

14
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d) Apoyo de FIA en la realizacion de los tramites de viaje (pasajes, seguros, otros) (sélo
cuando corresponda)

__X__bueno regular malo

Justificar: Se contaron con todos los requisitos y tramites para viajar oportunamente.

e) Recomendaciones

Delegar, cuando corresponda, la realizacién de tramites administrativos a través de la Oficina
de Temuco.

15




ANEXO 1

Listado de participantes en el
Congreso
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Michael Jacobson

Penn State University

7 ferguson Bldg -
University Park PA 16803 US :
CTRY CODE: 1 PH: 814- 01
FX: 814-865-6275

EMAIL: mgj2@psu.edu

Grace Jones

Congressional Hunger Center

229 1/2 Pennsylvania Ave,
Washington DC 20001%;33;
CTRY CODE: 1 PH: 2 -7022
FX: 202-547-7575

EMAIL: gjones@hungercenter.org

Manchardeep Josan

Univ of Flonda

PO Box 110510 .
Gaineswville FL SZBE@' ™
CTRY CODE: 1 PH:352-392 1951 x258
FX:

EMAIL: josanmd@ufi.edu

Scott Josiah

Univ of Nebraska

107 Plant Industry, LINL East Campus
Lincoln NE 68583 USA

CTRY CODE: | +402-472-6511
FX: 402-472-2964

EMAIL: sjosiah2@unt.edu

Paul Kaiser

UN University for Peace -

c/o Office of the Dean of Academic
Administration

San Jose 138-6100 Costa Rica:
CTRY CODE: 506 2053000
FX:

EMAIL: pkaiser@student.upeace.org

Rupam Kataki

Fezpur University

Jept of Energy, Napam

Fezpur Assam 784 ozs@
ZTRY CODE: 9! PH: 3Tt2:267107

°X:3712-267005
IMAIL: rupam@tezu.emet.in

Orlando, Florida, USA
27 June to 02 July, 2004

Henry Jimenez

Universidad Del Valle

CUV, Melendez, FAC Lngenieria - Eidenar
Cali Valle A.A. 25360.Colombia

CTRY CODE: 57 PH: 2-3396097 x 223
FX: 2-3396097

EMAIL: hjimenez@univalle.edu.co

Richard Jones

Univ of Florida

PO Box 110200 .
Gainesville FL 3261} US;Q

CTRY CODE: 1 PH-352:392-1784

FX: 352-392-4965
EMAIL: rljones@ifas.ufl.edu

Shibu Jose

Univ of Florida

5988 Hwy 90, Bldg 4900

Milton FL 32583 (\:}LSQ

CTRY CODE: | PHr850-983-5216

FX:
EMAIL: sjose@ufl.edu

Grace Ju

ECHO

17391 Durrance Rd

N Ft Myers FL 33917 Usg?

CTRY CODE: 1 PH:((ZS 543-0824
FX: (239)543-5317

EMAIL: gju@echonet.org

Robert Kalmbacher

Univ of Florida

3401 Experiment

Ona FL 33863 USA

CTRY CODE:hH: 863-735-1314
FX: 863-735-1930

EMAIL: rskalmbacher@rnail.ifas.ufl.edy

Bocary Kaya

ICRAF

ICRAF Sahel, PO Box 320
Bamako Mali

CTRY CODE: 23'-1114;&22-3375
FX:222-8683

4 V“{;
 EMAIL: b kaya@¢ au::;

1ref 25

James Johnson

Virginia Tech

324 Cheatham Hall -
Blacksburg VA 24061 ﬁisﬂ
CTRY CODE: 1 PH: 5 1.7679
FX: 540-231-7664

EMAIL: jej@vt.edu

Cari Jordan

Univ of Georgia

137 Ecology Bldg . 3

Athens GA 30602 USA ;

CTRY CODE: | PH:"706 542 6019
FX:

EMAIL: CFlordan@UGA.EDU

Nirmal Joshee

Fort Valley State University

1005 State University Dr—

Fort Valley GA 31034 US4

CTRY CODE: | PH: 478°825-6376
FX: 478-825-6376

EMAIL: josheen@fvsu.edu

Martin Kabaluapa

Aubum University

202 Funchess Hall —
Aubum University AL 3684KU38;?
CTRY CODE: | PH: 334-844-3963
FX:334.844-3945

EMAIL: kapinnk@auburn.edu

Paul Kamalendu

Lincoln University

820 Chestnut Street

Jefferson City MO 6510!@\)
CTRY CODE: | PH: 573-681-5584

FX: 573-681-5546
EMAIL: paulk@iincolnu.edu

Bocary Kaya
ICRAF

PO Box 112
Segou Mali

“CTRY CODE: PH:

FX:
E\MAIL: awalves@refu.br
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mir Khosrow Abadi Ghadim

epartment of Agriculture Western Australia
The Cooperative Research Centre for
ant-Based Management of Dryland Salinty
-Baron-Hay Court

suth Perth Western Australia 06152
ustralid -,

TRY CODE: 61 PH:8-936831-43

(. 8-93674265

MAIL: aabadi@agric.wa.gov.au

rishna Prasad Acharya

=pt of Forest Research & Survey

ihar Mahal

thmandu Bagmati GPO Box 913§ Nepal >
TRY CODE: 977 PH: 14269491 -
{: 14220159

MAIL: kpacharyal @hotmail.com

rescencio Adriatice

ffice of the Provincial Agriculiurist
alaba

ingued Abra 02800 tmp_pmcs
TRY CODE: 63 PH: 074 752 8258
(: 074 752 B258

MAIL: adriatic_33@yahoo.com

-ank Agbola

niversity of Newcastle

University v =~
llaghan NSW 0230 ustraJ,

TRY CODE: 61 PH: 239212048

(. 2-49216%1%

VMAIL: frank.agbola@newcastle.edu.au

stus Kehinde Akinnifesi

orld Agrofarestry Centre (lCRAF)
RAF Malawi

imba 134 Malawi

"RY CODE: 265 PH: 1-534203
T 1-534283

AAIL: Takinnifesi@cgiar.org

muel Allen

iv of Florida

1 Box 110831 _

inesville FL 32611 USA

RY CODE: | PH: 352 846 3496
1 352-846-2094

TAIL: scallen@ufl.edu

Orlando, Florida, USA
27 June to 02 July, 2004

Ciro Abbud Righi
ESALQ - Univ of 8o Paulo
Av Pidua Dias, 1!

Piracicaba Sdo Paulo 13418-500 Postal Box:

(LBrazﬂ

CTRY CODE: 55 PH; 19-3429-4115
FX:

EMAIL.: carighi@yahgo.com

Hector Adegbidi

Universite de Moncton

165 Blvd Hebert .
Edrmindston NB E3V 28% Canada
CTRY CODE: 1| PH: 506~ 32
FX: 506-737-5373

EMAIL: hgadegbi@umce.ca

Olivia Agbenyega

Cranfield University

Cranfield University, Silsog

Bedfordshire MK45 4DF England-
CTRY CODE: 44 PH: 1525-863327

FX: 1525-863344

EMAIL: o.agbenyega.s03@cranfield.ac.uk

Farid Uddin Ahmed

Intercooperation

223/2 Upashahar R
Rajshahi Bangladesh 06202$3ngladesh
CTRY CODE: 880 PH:721-761904
FX:721-761904

EMAIL: vifppmu@iibrabd.ret

Janaki Alavalapati

Univ of Florida

POBox 110410
Gainesville FL 32611 USA™

CTRY CODE: 1 PH: 352-846-089%
FX:352-846-1277

EMAIL: janaki@ufl.edu

Arlete Alves

Fed Univ Uberlandia

Av Joao Naves de Avila 2160

Santa Monica Minas Gerais 38400-902

. Brazil >

CTRY CODE: 55 PH: 21-3432394157
FX:
EMAIL: awalves@refu.br

iol 25

Refaat Abohassan

Univ of Guelph

Environmental Biology Department
Guelph Ontario N1G 2L1<Canada.>
CTRY CODE: | PH: 519-834.4120
FX: 519-837-0442

EMALIL: abohassai@uoguelph.ca

Samuel Adjei

University of Greenwich

Pembroke, Chatham Mantime, Blake
Building

Chatham KENT ME4 4TB [Unned ngdom
CTRY CODE: 44 PH: 79-5607-5663 —"

FX:

EMAIL: ag365@gre.ac.uk

Edoe Aghodjan

South Carolina State University
Camp H Daniels - PO Box 260
Ellerree SC 29047 USHE>

CTRY CODE: 1 PHY803-897-5076
FX: 803-897-1099

EMAIL: eagbodjan@scsu.edu

Joseph Yan Aidoo

Environmentally Concerned Citizens
Association of Ghana

PO Box CS 8773

Tema Ghana

CTRY CODE: 233 PH: 244-665965
FX: 022-30-3624

EMAIL: ccaggh@yahoo.com

Keith Alger

Conservation International

1919 M Street NW Suite 600
Washington DC 2000 USA
CTRY CODE: 1 PH: 202-912-1754
FX:202-912-1754

EMAIL: k.alger@conservation.org

Edgar Amezquita

CIAT

CIAT, Apartado AEREQ_G? 13

Cali Valle 00002@010111&;1 2y

CTRY CODE: 57 PH: 2-4450000
x3472/3277

FX: 2-4450073

EMAIL: E AMEZQUITA@CGIAR.ORG
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Maria Amezquita

CIAT

Science Park, Apartado AEREQO No 67-13
Cali Valle 00002 Colombid

CTRY CODE: 57 PH: 2.4450000
x3472/3277

FX: 24450073

EMAIL: M. AMEZQUITA@CGIAR.CRG

Abraham Anang

Environmentaily Concermned Citizens
Assoctation of Ghana

PO Box C5 8773

Tema Ghana!,

CTRY CODE: 233 PH: 244-665965
FX:022-30-3624

EMAIL: ccaggh@yahoo.com

Carmela Bahiyyih M. Arevalo
State University of New York

211 Marshall Hall, | Forestry Drive
Syracuse NY IBZIO(USA“

CTRY CODE: | PH: {315} 470-4850
FX:(315) 470-6934

EMAIL: cbareval{@syr.edu

Yaw Asiedu-Mensah

Forestry Commission

PC Box MB 434

Accra Oreater Accra Region -\Ghana
CTRY CODE: 233 PH: 21-221 3]5/675736
FX. 21-220818

EMAIL: info@hqg.lcghana.com

Nir Atzmon

Agricultural Research Organization
PO Box 6

Bet Dagan Israel 50250 Israel
CTRY CODE: 972 PH: 3-9683682,
970-295-5732 US\

FX: 3-9669642 ~

EMAIL: atzmonn@agri.gov.il,
mmjames{lfs.fed.us

Adela Backiel

tnited States Department of Agriculture
1400 Independence Ave SW Rm 112-A
Washington DC 20250USA v

CTRY CODE: ! PH: 202-720-2456
FX; 202-690-4915

EMAIL: adela.backiel@usda.gov

Orlando, Florida, USA
27 June to 02 July, 2004

Linda Amoah

Farmer

PO Box 18124 Ajrport Accra Ghana
Accra 00233 Ghafla )

CTRY CODE! 235 PH: 244-687907
FX:

EMAIL: akoss2002@yahoo.com

Robert Kwesi Annan
Environmentaily Concerned Citizens
Association of’Ghanzb

PO Box CS 87737

Tema Ghana

CTRY COPE: 233 PH: 244-665965
FX:022-30-3624

EMAIL: robannan@yahoo.com

Urias Kweku Armoo

Forestry Commission

PO Box MB 434 e

Accra Greater Accra Region {Gha_rly
CTRY CODE: 233 PH: 21-221315/675736
FX:21-220818

EMAIL: info@hgq.fcghana.com

Glen Asomaning

Kwame Nkrumah University of Science &
Technology

IRNR, KNUST, University Post Office
Kumasi Ashanti Region 00233&01151%
CTRY CODE: 233 PH: 244-597935
FX:244-5160137

EMAIL: glenake(@yahoo.comn

Jens B Aune

NOragric, Agriculiural University of Aas
PO Box 500t T

Akershus 1432 Aas Norway

CTRY CODE: 47-PH: 64949383

FX: 64540760

EMAIL: jens.aune@noragric.nlh.no

Mohamed Bakarr

World Agroforestry Centre (ICRAF)
PO Box 30677 °

Nairobi OO]OO Kenya

CTRY CODE: 254 PH: 020 524248
FX: 020 524001

EMAIL: M. BAKARR@CGIAR.QRG
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Nana Yaw Boahene Ampaw

Forestry Comrnission

PO Box MB 434

Accra Greater Accra Region - Ghana
CTRY CODE: 233 PH: 21-221315/675736
FX:21-220818

EMAIL: info@hg. feghana.com

Andres Alejandre Antivil Alvarez
Corporacién Mapuche Lonko Kilapang
Diego Portales [634

Temuco Cautin Novena Regidn, Chile,
CTRY CODE: 56 PH: 45-402700 &
45-402288

FX: 45-402700 & 45402288

EMAIL: aantivil@tonkokilapang.cl

Christy Arseneau

Natural Resources Canada

580 Booth Street, 7-D6

Ottawa Ontario K1 A 0E4 Canada)
CTRY CODE: 1 PH: 1-613:947:7340
FX: 1-613-947-7399

EMAIL: carsenea@nrcan.ge.ca

Kwesl Atta-Krah

International Plant Genetic Resources
Institute (IPGRI)

ICRAF Compound PO Box 30677
Nairobi Gigiri 001

CTRY CODE: 254 P “2 524507
FX: 20-524501

EMAIL: k.atta-krah@cgiar.org

Innocent E Azeke

Forestry Association of Nigeria

Ministry of Ag & Natural Resources
Benin-City Edo State PMB 106¢ ngcna
CTRY CODE: 234 PH: 8033536168/
FX:

EMAIL: innoeazeke@yahoo.co.uk

Virupax Baligar

USDA ARS

10300 Baltimote Ave Bldg 001 Rm 225
Belisville MD 20705 US4

CTRY CODE: | PH01:504-6492
FX: 301-504-5823

EMAIL: vbaligar@asrr.arsusda.gov
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Solhanlile Banilla

Environmental & Natural Resources
Secretanal

Ave 27 de Febrero esqTiradentes Plaza
Merengue 2do Piso

Santo Domingo Distrito Nacional 12345
Deminican.Republis:

CTRY CODE: 839 PH: 472-0626 x255
FX:472-063]

EMAIL: sbonillag@catie.ac.cr,

Deborah Bossio

IWMI

PO Box 20735,

Colombo-Sri Lanka .

CTRY CODEr94 PH: 1t 2787404
FX: 11 2786854

EMAIL: d.bossic{@cgiar.org

Geoff Bright

Univ of Wales

SAFS

Bangor Gwynedd LL57 2HW, Unned
'ngdom

GTRY.CODE: 44 PH: 248-382284
FX: 248-354997

EMAIL: afs041 @bangor.ac.uk

Douglas Brown

Comell University

253 Warren Hall, Comell University
lthaca NY 14853/USA

CTRY CODE: | PH.607-253-6422
FX: 706-255-9984

EMAILL: drb33@comell.edu

Johann Bruhn

Univ of Missour

108 Waters Hall

Columbia MO 65211 USA”

CTRY CODE: 1 PH: 573-882-1471
FX:573-882-0588

EMAIL: brubnj@missouri.edu

Rumila Bullecer

Central Visayas State Cotlege of Agriculture,

Forestry & Technology
CVSCAFT Main Campus
Bilar Bohol 06319 Fhilippinés
CTRY CODE: 63 PH: 038-535-9055
FX: 038-535-5055
EMAIL: msllingf@yahoo.com

Orlando, Florida, USA
27 June to 02 July, 2004

Jean Bonneville

Université Laval

Dépanement de phytologie~..

Québec QC GIK 7P Canada/

CTRY CODE: | PH418-656-2131

FX: 418-656-7856

EMAIL:

alain.olivier@plg.ulaval.ca;jean bonnevilte@
plg.ulaval.ca

Gwendolyn Boyd

Alcom State University

1000 ASU Drive 750 @ Hwy 552 West
Aleom State MS 39096 USA}

CTRY CODE: 1 PH: 601-877-6532
FX: 601-877-6523

EMAIL: gboyd@lorman.alcorn.edu

Hal Brockman

USDA Forest Service

1400 Independence Avenuc SW
Washington DC ZGZSOIUSA)

CTRY CODE: 202 PH: 203-205-1694
FX:202-205-1271

EMAIL: nbrockman(@ifs.fed.us

George Brown

Alabama A&M University

PO Box 1208 —

Normal AL 35762 634 >

CTRY CODE: 1 PHT256.372-4180
FX:256-372-5429

EMAIL: gbrowni@hiwaay.net

Louise Buck

Camell University

106 Fernow Hall __.__

lthaca NY 148507 USA

CTRY CODE: | PH{607-255-5994
FX:607-255-0349

EMAIL: leb3@comell.edu

Roland Bunch

World Neighbors

275 Ventura Ave # 21

Palo Alto CA 94306{SA

CTRY CODE: 1 PH: {650) 493-3261
FX:

EMAIL: rolandobunch@hotmail.com
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Norman Borlaug

Sasakawa Africa Association

c/o CIMMYT, AP 6- 641 Colonia Juarez
Mexico City DF, Mexlco

CTRY CODE: 53 PH: 595-9521900
FX:

EMAIL: cdowswell@cgiar.org

James Brewbaker

Univ of Hawaii

3190 Maile Way

Honolulu HI 96822 'USA-

CTRY CODE: | PH: 80893567985
FX: 8089563844

EMAIL: brewbake@hawaii.edu

Robert Brook

Univ of Wales

Deniol Rd

Bangor.Gwynedd LLS7 ZUW\Umted
Kingdom /

CTRY CODE: 44 PH: 1248-382281
FX: 44-1248-354997

EMAIL: r.m.brook{@bangor.ac.uk

Nathaniel Brown

Fort Valley State Universiry

PO Box 5236 —

Fort Valley GA 3103 USA b
CTRY CQODE: | PH: 478 825-6812
FX:478-825-6376

EMAIL: brownn{@fvsu.edu

Ken Buhr

Univ of Florida

POBox 110500 ..

Gainesville FL 3261 I\USA}

CTRY CODE: 1 PH: 352-392-1811 x 214
FX: 352-392-1840

EMAIL: kib@ufl.edu

Paul Burgess

Cranfield University

Barton Road

Stlsoe Bedfordshire MK45 4DT Un|ted;
(ngdomf

CTRY CODE: 44 PH: 1525 863046

FX: 1525863344

EMAIL: p.burgess@cranfield-ac.uk


marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo


15! World Congress of Agroforestry: Working Together for Sustainable Land-use Systems

Solhanile Bonilia
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Univ of Wales
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GTRY.CODE: 44 PH: 248-382284

FX: 248-354997

EMAIL: afs041@bangor.ac.uk

Douglas Brown

Comell University

253 Warren Hall, Comnell University
Ithaca NY 14853 USA

CTRY CODE: 1 PH: 607-253-6422
FX: 706-255-9984

EMAIL: drb33@comell.edu

Johann Bruhn

Univ of Missouri

108 Waters Hall __
Columbia MO 6521 1(JSA}

CTRY CODE: | PH: 573-882-1471
FX:573-882-0588

EMAIL: bruhni@missoun.edu
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Central Visayas State College of Agriculture,

Forestry & Technology

CVSCAFT Mair. Campus _

Bilar Bohol 06319’Ph111ppmcs,
CTRY CODE: 63 PH:-038-535-9055
FX: 038-533-9055

EMAIL: mslling@yahco.com

Orlando, Florida, USA
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Jean Bonneville

Université Laval

Département de phytologie—.
Québec QC GIK 7P4 Canada/)
CTRY CODE: | PH: 418 656-2131
FX:418-656-7850

EMAIL:

alain.olivier@plg.ulaval.ca;jean. bonneville@

plg.ulavai.ca

Gwendolyn Boyd

Alcorn State University

1000 ASU Drive 750 @ Hwy 552 West
Alcom State MS 39096{USA)

CTRY CODE: 1 PH: 601-877-6532
FX: 601-877-6523

EMAIL: gboyd@lorman.alcom.edu

Hal Brockman

USDA Forest Service

1«

W

C

FX:2u2-2U5-1211

EMAIL: hbrockman@fs.fed.us

George Brown

Alabama A&M University

PO Box 1208

Normal AL 35762(USA)

CTRY CODE: | PHT756-372-4189
FX:256-372-5429

EMAIL: gbrownl@hiwaay.net

Louise Buck

Cornell University

106 Fermow Hall

lihaca NY 14850{USA’

CTRY CODE: | PH607-255-5994
FX: 607-255-0349

EMAIL: leb3@comell.edu

Rotand Bunch

World Neighbors

275 Venturz Ave # 21—

Palo Alto CA 94306SA

CTRY CODE: | PH:{650)493-3261
FX:

EMAIL: rolandobunch@hotmail.com
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c/o CIMMYT, AP, 6-641, Colonia Juarez
Mexico City D Mexlco

CTRY CODE: 52 PH: 595-9521900
FX.

EMAIL: cdowswell@cgiar.org

James Brewbaker

Univ of Hawati

3190 Maile Way

Henolulu Hi 96822‘"USA:-

CTRY CODE: 1| PH: 8089567985
FX: 8089563894

EMAIL: brewbake@hawaii.edu

Robert Brook

Univ of Wales

Deniol Rd

Bangor Gwynedd LL57 ZUW\Umtcd D)
Kingdom./

CTRY CODE: 44 PH: 1248-382281
FX: 44-1248-354997

EMAIL: r.m.brook{@bangor.ac.uk

Nathaniel Brown

Fort Valley State University

PO Box 5236

Font Valley GA 3103Q USA

CTRY CODE: 1 PH: #‘?8’825 6812
FX. 478-825-6376

EMAIL: brownn@fvsu.edu

Ken Buhr

Univ of Florida

PQ Box'l 10500 e

Gainesville FL 3261 LUSA)

CTRY CODE: | PH: 352-392-1811x 214
FX:352-392-1840

EMAIL: klb@ufl.edu
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Paul Burgess

Cranfield University
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Susan Bambo

Univ of Florida

PO Box 110410 . _
Gainesville FL. 32611 USA>

CTRY CODE: 1 PH: 352-846 0874
FX:352-392-1707

EMAIL.: sbambo@ufl.edu

Tanks Prasad Barakoti

Nepal Agricuttural Research Council

PO Box 29, Dharan —
Dhankuta District Eastern Dev Reg:on Nepa].
CTRY CODE: 977 PH: 1-6630037 "~ -~
FX:(026-520381or 520365

EMAIL: arsp@hbcn.com.np;
tpbarakoti@yahoo.com

Jules Bayala

INERA DPF

03 BP 7047 R
Quagadougou 03-Burkino Fase
CTRY CODE: 226 PH:

FX:

EMAIL: j_bayala@hotmail.com

Michael Benge

(USAID) USDA Forest Service

NW 1099 14th 5t Suite 550W
Washington DC ZOOOSQJS&'

CTRY CODE: | PH: 202:501-3025
FX: 202-273-4750

EMAIL: mbenge@fs.fed.us

Badege Bishaw

Oregon State University

321 Richardson Hall

Corvallis OR 97331(JSA>

CTRY CODE: 1 PH: 541-737-9495
FX: 541-737-1393

EMAIL: Badege.Bishaw@orst.edu

Catalino Blanche

USDA CSREES

1400 Independence Ave SW
Washington DC 20230 USA P
CTRY CODE: 1 PH:202-401-4190
FX: 202-401-1706

EMAIL: cblanche@csrees.usda gov

Orlando, Florida, USA
27 June to 02 July, 2004

Kulvir Bangarwa

CCS Haryana Agricultural University
Dept of Forestry

Hisar Haryana 1250047 [ndis™ >

CTRY CODE: 9t PH: 6627243641
FX: 662-234952

EMAIL: kulvirsb@yahoo.com

Tanyitike Barua-Tarh
National Director of the Rurat Forestry and

Agroforestry Support Project (PAFRA} of the

Ministry of Environment and Forestry
BP 791 Bafoussam e,
Bafoussam West Provine¢ Cameroar’
CTRY CODE: 237 PH: 337:344:6550
FX: 237-344-6668

EMAIL: j_decuypere@yahoo.fr

Brian Becker

Univ of Florida

PO Box | 1083] o

Gainesville FL 3261 l USA‘

CTRY CODE: | PH: 757-846-3054
FX:352-846-2094

EMAIL: brbecker@ufl.edu

Tamara Benjamin

Purdue University & CATIE
DAAF, CATIE S
Turrialba Cartagp 07170 Costa Rn:
CTRY CODE: 506 PH: 558-2607.
FX:556-1576

EMAIL: tamara@catie.ac.cr

Harold Bishop
Dept of Primary Industries & Fishenes
PO Box 668 —
Mackay Queensland 04740(Australia
CTRY CODE: 61 PH: 7-49670731

\ FX:7-49421549
EMAIL: harry.bishop@dpi.qtd.gov.au

Andreas Block

University of Goettingen

Gutenbergstrafie 33

Goettingen Niedersachsen 37075 Gcrmany
CTRY CODE: 49 PH: 551-39 55 91—
FX:551.395595

EMAIL: ablock@gwdg.de
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Michael Bannister

Univ of Florida

PO Box 110831 o~
Gainesville FL 32611 rUSA‘

CTRY CODE: I PH: 352-846-0146
FX: 352-846-2094

EMAIL: mikebann@ufl.edu

Sylvia Baumgart

Janus Foundation Belize

POBox 74, ..

Bc!mopan"Bcl:ze

CTRY CODE: 501 PH: §20 4004, 820 4049
FX: 823 0354

EMAIL: s baumgart@janusfoundation.org

John Bellew

Univ of Florida

J20N G St -

Palouse WA 49161 USA

CTRY CODE: | PH. "509-878-1592
FX:

EMAIL: jgbe¢@mail.ifes.ufl edu

Michelliny Bentes Gama

Embrapa Rondonia

BR 364, Km 5,5 - PO Box 406 .

Porto Vetho Rondonia 78.900-970 Brazil ,
CTRY CODE: 55 PH: 69 222 0014 -

FX: 69 222 0409

EMAIL: mbgama(@cpafro.embrapa.br

Bipul K Biswas

Fort Valley State University

1005 State University Dr

Far Valley GA 310307USA™
CTRY CODE: | PH:478-825-6826
FX:478-825-6376

EMAIL: biswasb@fvsu.edu

Anjz Blume

University of Cldenburg

Ammertaender Heerstr 114-118
Oldenburg Lower Saxony 2611 1'Germagy
CTRY CODE: 49 PH: 441-777237.

FX: 441-798-5081

EMAIL: blumeanja@hotmail.com
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Javid Burner

JSDA ARS

883 S State Hwy 23 g
doonevitle AR 7"9‘17’USA

“TRY CODE: 1 PH: 4947 675 3834
X 479-675-2940

:MAIL: dbumer@spa.ars.usda.gov

ise Caron

Jniversile de Moncton

65 Blvd Hebert

‘dmundston NB E3V 258 Canada
“TRY CODE: | PH: 506-737:5342
X: 506-737-5373

=MAIL: lcaron@umee.ca

lorge Cawich

Jniv of Belize

“entral Farm/C,ayo Disirict

“entirai Farmn, Behzb

“TRY CODE! 501 PH: 824-3775/4952
*X: 824-4933

“MAIL: jorgecawich{@hotmail.com;
cawich@ub.edu.bz

“harles Clement

NPA

Av A Araojo 2936-Aleixe

Manaus Amazonas 69060-001. Bnml/
"TRY CODE: 55 PH: 92-6431862°
FX: 02.0431867

EMAIL: colernent@inpa.gov.br

David Cole

Jniv of Florida

07 NE 3rd St Apt | =
Jainesville FL 320601 Ub/\—

STRY CODE: t PH: 352-380-0120
X

IMAIL: dmcole@uil.edy

Vlaribe! Cortes-Angel
Jniversidad Autdonoma Chapingo

arretera México-Texcoco Km 38.5 |, —
“hapingo Estado de México 56230 México »
TTRY CODE: 52 PH: 595 95 21500°x57138

“X:5059521642
MAIL:

, Georg Cadisch
Imperial College London
Imperial College at Wye

LT
Wye, Ashford Kent TN25 SAH United
| S

Kingdom

:CTRY CODE: 44 PH: 20-75942614
FX:020-75942640

EMAIL: g.cadisch@impenal.ac.uk

Duilia Yolima Carrillo
Univ of Georgia
137 Ecology Bldg,. |
Athens GA 30602 USA
CTRY CODE: | PH706-552-14%4
FX: 706-542-9251
EMAIL: yolcarmi@uga.edu

Teddy Shuma Chirwa

ICRAF

WAC Zambia/ICRAF ijcct
Chipata Eastern 510089(2.ambla
CTRY CODE: 260 PH: 622144
FX: 1288364

EMAIL: tedchirwa@yahoo.com

Julie Clingerman

Univ of Flonda

PO Box 110831 —
Gainesville FL 32611(USA)

CTRY CODE: | PH: 352-846-3496
FX:352-846-2094

EMAIL: clingermanjulie@yahoo.com

Eiena Cores

Embassy of Spain

NW 2375 Pennsylvania Ave
Washingion DC 20037 USA‘
CTRY CODE: | PH: 2037728-2339
FX:202-728-2320

EMAIL: info@@mapausa.org

Guillaume Cossette

Universite de Moncton

165 Blvd Heben

Edmindston NB E3V 258 Canadaw
CTRY CODE: 1 PH: 506- 737 5045
FX: 506-737-5373

EMAIL: gcossette@umcee.ca
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Wilfredo Carandang

University of the Philippines
Institute of Agroforestry,...———~- 3
College Laguna 04031(Ph111ppme51
CTRY CODE: 63 PH: [49)536:2657;
(49)536-3657

FX: (49)536-3809

EMAIL: wm_carandang@yahoo.com

Delia Catacutan

Univ of Queenstand/ICRAF
NRSM,UNiversity onueens/!a.nd =
St Lucia Queensland 04067 Austraita ;
CTRY CODE: 61 PH: 7-33654723
PX: 7-33659016

EMAIL: delia_icrafi@@yahoo.com

Myrlene Chrysostome
Univ of Florida

106 Newell Hall
Gainesville FL 32611 USA
CTRY CODE: 1 PH: 352-392 1803 x 322
FX: 352-392-3399
EMAIL: myrlen59@ufl.edu

Jason Cochran

US Peace Corps

Apartado 55-2205__

Paititta Pananm | Panama

CTRY CODE: 507 FH: 269-2100
FX:.269-2123

EMAIL: jecochran{@pa.peacecorps.goy

Jonathan Cornelius

World Agroforestry Centre (ICRAF)
Avla Mulma 1895

Lima 1Z. Peru

CTRY CODE: 51 PH: 1-3485134
FX: 1-3496021

EMAIL: j.cornelius@cgiar.org

Dean Current

University of Minnesota

115 Green Hall, 1530 Cleveland Avenue
North

Saint Paul MN 55108 USA

CTRY CODE: | PH: 6!2 £624-4299
FX:612-625-5212

EMAIL: curre002@umn.edu
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Jagdish Chander Dagar

Central Soil Salinity Research Institute
CSSRI I

Karnal Haryana 132001{India
CTRY CODE: 91 PH: 1'84s2291399
FX. 184-2290480

EMAIL: jedagar@essri.ren.nic.in

Dietrich Darr

Dresden Univ of Technology
Weissiger Hoehe 1 P
Tharandt Saxony 01737 Germany
CTRY CODE: 49 PH: 35203-3131832
FX:35203-3131820

EMAIL: darrd@forst.tu-dresden.de

Mangala De Zoysa

University of Ruhuna

Faculty of Ag, Dept of Ag Economics
Mapalana Kamburypitiya 80 Lanka
CTRY CODE: 94 PH: 413292300
FX:41.2292384

EMAIL: mangalaxyz{@yahoo.com

Lokendra Purush Dhakal

Tree Improvement & Silviculture Component
Hatusar P

Kathmandu GPO 4058 Nepal}

CTRY CODE: 977 PH1-4223862

FX: 14262599

EMAIL: facd@wlink.com.np;
lokendrad@yahoo .com

Jason Donovan

CATIE

CATIE 7170 ST
Turriaiba Cartago-Costa Ricd)
CTRY CODE: 506 PH™558-2217
FX:

EMAIL: jdoncvan{@catie.ac.cr

Rosemary du Preez

Agricultural Research Council

P/Bag X11208

Nelspruit Mpumalanga 01200 South Africa;
CTRY CODE: 27 PH: 13 7537000 ’_,/
FX: 137523854 “‘“‘
EMAIL: rose@itsc.agric.za

Orlando, Florida, USA
27 June to 02 July, 2004

Finn Dahl

ESRI

380 New York St -

Redlands CA 92373USAD

CTRY CODE: | PH:909-703-2853
FX: 909-307-3072

EMAIL: kfnth@esri.com

Lutakome David

Sustainable Rural Landuse Management

Project

PO Box 23167

Kampala Kyadondo 0025@

CTRY CODE: 256 PH: 041346552
FX: 041 255906

EMAIL: srulmprojectugf@yahoo.com

Sherri DeFauw

Univ of Arkansas

113 Ozark Hall
Fayettevillee AR 72701
CTRY CODE: | PH: 479-575-3355
FX: 479-575-3469

EMAIL: sdefauw(@uark.edu

(Us3

Dantily Diakite

Agriculwre Ministry

BP 6575

\Conam'_(ﬂine%

CTRY CODE?224 PH:4-253153
FX:

EMAIL: diakitedantily@yahoo.ft

Michael Dosskey

USDA Forest Service

NAC - East Campus UNL

Lincoln NE 68583 PJSA™)

CTRY CODE: | PH402-437-5178
FX:402-437-5712

EMAIL: mdosskey@fs.fed.us

Christian Dupraz

INRA

2, Place Viala o
Montpeltier Cedex 34060-F_1:ance9
CTRY CODE: 33 PH: 499612330
FX: 467522116

EMAIL: duprazi@ensam.inra.fr
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Hamed Daly-Hassen

INRGREF

BP 1O ——

Ariana Arianza 02080 @nisia !

CTRY CODE: 216 PHT 717230.039

FX: 71.717.951

EMAIL: dalyhassen.hamed(@iresa.agrinet.tn

Janendra De Costa
University of Peradeniya
Dept of Crop Science
Peradeniya Central Province 20400 Sri Lanka ™
CTRY CODE: 94 PH: B1-2388239~
FX: 81-2388239

EMAIL: janendrad@yahoo.com

[

Manfred Denich

Univ of Bonn

Walter-Flex-Str 3 e

Bonn NRW 53113 Germany
CTRY CODE: 4% PH:-228-731864
FX:228-731889

EMAIL: m.denich@uni-bonn.de

Aliou Nadhel Dialio

Winrock International

BP 6575 .

'Cp__nalc'y Guinea ;

CTRY CODE+-724 PH: 501-727-5435
FX: 501-727-5417

EMAIL: mboroski@winrock.org

Christopher Dowswell

Sasakawa Africa Association

c/o CIMMYT, AP 6-641, Colonia Juarez
Mexico City DFMex@~

CTRY CODE: 52 PH: 595-6521900
FX.

EMAIL: cdowswell@cgiar.org

* Mary Duryea
Univ of Fiorida
PO Box 11020¢ -
Gainesville FL 12611 USA »
CTRY CODE: i PH: 352-392-1784
FX:352.392-4965
EMAIL: mlduryea@ufl.edu
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Warwick Easdown

World Agroforestry Centre (ICRAF)
PO Box 30677

Nairobi OO!OO@;

CTRY CODE: 2 1020524134
FX: 020 524001

EMAIL: w.casdown(@cgiar.org

Doug Elliott

PO Box 184

Miwuk Village CA 95346/USA\
CTRY CODE: 1 PH: 209-928%4912
FX:

EMAIL: delliott@lodelink.com

Tom Erdmann

World Wildlife Fund

1250 24th St NW

Washington DC 20037#USA\
CTRY CODE: | PH: 202-822-3476
FX: 202-331-2391

EMAIL: tom.erdmann@wwfus.org

Sylvestre Fandohan

ProCGRN

ProCGRN (ex PGTRN )
733’Bcn1n Repubhq,

CTRY CODE 729 PH: 307008
FX: 304416

EMAIL: pgtrm@leland.bj or
sylvestrefandohan@yahoa.fr

Jacco Flipsen

Springer

101 Philip Dr =

Norwell MA 02061 US

CTRY CODE: | PH:781-681-0512
FX: 781-871.6528

EMAIL:

Steven Franzel

ICRAF

PG Box 30677~ -.

Nairobi 06880 Kenya )

CTRY CODE: 254-PH: 020 524000
FX:

EMAIL: s.franzeli@cgiar.org

Orlando, Florida, USA
27 June to 02 July, 2004

Craig Elevitch
Agroforestry Net

PO Box 428 —
Holualoa HI 96725 gj\iﬁ
CTRY CODE: | PHT808-324-4427
FX: 808-324-4129

EMAIL: cre@agroforestry.net

Edward Ellis

Univ of Florida

PO Box 110410

Gainesville FL 3261 {USA)

CTRY CODE: | PH: <846-2500
FX:352-846-1277

EMAIL: eaellis@uft.edu

Colin Everson

CSIR

Private Bag X01

Pietermaritzburg Kwa Zulu Natal 3209 Sw
’Afnca

CTRY CODE: 27 PH: 33-2605195
FX:33-2605266

EMAIL: ceverson@csir.co.za

Charies Feldhake

USDA ARS

1224 Airport Rd ..

Beaver WV 25813 USA/

CTRY CODE: | PHv304-256-2830
FX:304-256-2921

EMAIL: cfeldhake@afsrc.ars.usda.gov

Nji Foleven Henry

Letsuo-Atow Women Environmental
Common Initiative Group (LECWECIG)
POBox 7437

Yaounde 07437 Cameroon

CTRY CODE: 237-PH: 7733840

FX: 7733840

EMAIL: foleven@yahoo.co.uk

Kazuo Fujishire
Japan Intermational Cooperation Agency
(JICA)

3-6 Koyadai
Tsukuba City Ibaraki Pref305-0074@
CTRY CODE-: 81 PH:2%-838-1744
FX:29-838-1776

EMAIL: Fujishiro.Kazuo@jica.go.jp

Tof 15

Hosny El-Lakany

FAQ, Rome, Italy

Food and Agnculture Organization of the
United Nations-

CTRY'CODE: 'PH:

FX:

EMAIL:

Tabe Enow Irene Epse Thomas Nchange
CARI! - Community Assistant for Rural
Investment
P O box 140, Bamenda, Comerciat Avenue
B__mg_da NWP North West Province 00090

meroon 3

ODE: 237 PH: 7329136

FX: 2226275
EMAIL: cerm39@yahoo.co.uk

Terri Everson

University Kwazulu-Natal, South Africa
P/Bag X01, Scottsville

Pietermaritzburg Kwazulu-Natal 03209

(Sf\c;ulh Africa™

CTRY CODE: 27 PH: 33-2605509
FX: 33-260570%
EMAIL: eversont@ukzn.ac.za

Bryan Finegan

CATIE

CATIE

Turrialba Cartago 93-7170 Costa Rlca)
CTRY CODE: 506 PH: 556:04:01"
FX: 556-24-30

EMAIL: bfinegan@catie.ac.cr

Gustavo AB da Fonseca
Conservation International

1919 M Street, NW #600
Washington DC 20036 SA\

CTRY CODE: 1 PH: 202:912-1716
FX:202-912-0772

EMAIL: g.fonseca@conservation.org

Nadigara Rudrappa Gangadharsppa
University of Agricultural Sciences

Dept of Agricultural Extensiop-~—~_
Bangalore Kamataka 560065 India

CTRY CODE: 91 PH: 080-23330153 x 367
FX: 80-23330277

EMAIL. nrganga@yahoo.co.in
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rancisco Garcés Rasmo Garcia Eustolia Garecia Lopez

eace Corps Universidade Federal de Vigosa Colegio de Postgraduados, Campus Tabasco

Q Box 17-08-8624—__ Zootecnia Periférico Carlos A Molinas/in__

ito Pichincha Ecuadon Vicosa Minas Gerais 36570—0{]@ H Cardenas Tabasco 86500, Mexlco‘

TRY CODE: 593~ PH: 2-2276 300 CTRY CODE: 55 PH: 31-3899 CTRY CODE: 52 PH: 937 TIZ 3659

X:2-2273 763 FX:31-38992270 FX: 937 372 2263

MAIL: fgarces@ec peacecorps.gov EMAIL: rgarcia@ufv.br EMAIL: tolishamx@yahoo.com

uis Garcia-Barrios Gene Garrett Dennis Garrity

COSUR Univ of Missourt World Agroforestry Centre (ICRAF)

arr Panamericana y Perisur s/n 103 ABNR . PO BOX 30677 T

an Cristobal de las Casas Chiapas 29290 Cotumbia MO 65211 Q;.%Ag ; Nairobi Nairobi 0019 Kenya

{exic CTRY CODE: | PH: 820314 ! CTRY CODE: 254 PHT02¢ 524232
CODE: 52 PH: 967 674900 x 9417 FX: 882-884-2636 ‘FX: 020 524001

X: 967 6782322 EMAIL: garretth@missouri.edu EMAIL: D.GARRITY@CGIAR.ORG

MAIL: lgarcia@scic.ecosur. mx

“1aude Gascon Nyima Gassama Stanley Gatbhumbi

“onservation Intemmational Women Advancement & Child Care Archbold Bioiogical $iation

919 M St Suite 600 . {WACC) 300 Buck Island Ranc

vashington DC 20036{SA ) PMB 54 Banjul, Gambia Lake Placid FL 33854 USA

“TRY CODE: 1 PH: 202-912-1717 Ranjul Brikama, W/ Division PMB 54 CTRY CODE: 1 PH: 863-699-0242

X:202-912-1044 <Gambiz FX: 863-699-2217

EMAIL: c.gascon@conservation.org CTRY CODE: 220 PH: 999-6537 EMAIL: sgathumbi@archbold-station.org
FX: 448-4100

EMALL: soulwacc@hotmail.com

Mario Gauthier Shishay Ghebremedhin Solomon Ghebremussie Haile
¥inrock Intemational University of Pretoria Univ of Fiorida

3P 6575 _ PO Box 11442 PO Box 110410

“onakry Guinea* Hatfield Pretoria Gauteng 0002 S@ Gainesville FI. 326] 1 gs;g
“FRY-CODE: 224 PH: 4-510093 - Africay CTRY CODE: 1 PH: 352-846-0888
X: “CTRY CODE: 27 PH: 73-1708738 FX:

“MAIL: mariogauthier$9@yahoo.fr FX: EMAIL: solomonh@ufl.edu

EMAIL: shishay74@yahoo.com

agdeep kaur Gill Andrew Gillespie Conrad Gilliam

KUAST Jammu J&K - India Purdue University Virginia State University

KUAST - Jammu - - 715 W State St PO Box 9204

arnmu J&K 18000 l\lndi’a) West [afayette IN 47907(USA! Petersburg VA 2. %806{USA)

‘TRY CODE: 91 PHv9319i85613 CTRY CODE: | PH: 765-494-3587 CTRY CODE: 1 PH:'804862-1088
X: FX: 765-494-9461 FX: 804-524-6710

MAIL: jagdeepeconomics@rediffmail.com EMAIL: andyg@fnr.purdue.edu EMAIL: cgilliam@vsu.edu

fichae! Gold Ronalds Gonzalez Javier Gonzalez Castro

niv of Missouri Unioversidad de Los Andes Natural Response SA

)3 ABNR Bidg - Apartado postal 216 . AVDA Industrial 1970 .
olumbia MO 6521 ILUSA Acarigua, 3301 Portuguesa 03301 (Vcnczuc]a Quilpue Valparaiso NA Chili

TRY CODE: 1 PH: 573-884-1448 CTRY CODE: 58 PH: 414 7451435 CTRY CQDE: 56 PH: 32-92502(¢
X: 573-882-1977 FX: 0058 2 535 6210867 FX: 32924221

MAIL: goldm@missouri.edu EMAIL: ronalds@ureach.com EMAIL: jgonzalez@naturalresponse.cl
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Andrew Gordon

Univ of Guelph

Dept of Envirpnmental Bio]ggya.\_\‘
Guelph Ontario N1G 2W](Canada )
CTRY CODE: | PH: 519-824-4420 x52415
FX. 519-837-0442

EMAIL: nthevath@uoguelph.ca

Byron Grundberg

AGFOR Consulting Ltd

54 Goodridge Dr

5t Albert Alberta TEN ZBZICanudd
CTRY CODE: | PH: 780-460—4226
X

EMAIL: bgrundbe(@teluspianet.net

Jeremy Haggar

CATIE

Apdo postal P-116

Managud. N:caragua

CTRY CODE: 505 PH: 2657268
FX: 2657114

EMALIL: jhaggar@ibw.com.ni

Mohd Nerowi Hamid

MARDI

PO Box 12301 —

Kuala Lumpur 50774\Malays:a ;
CTRY CODE: 60 PH3-89437073
FX:03-89487639

EMAIL: norowi@mardi.my

Ryan Hangs

Western Ag Innovations

3-411 Downey Rd

Saskatoon SK S7N OR4.Canada)
CTRY CODE: 1 PH: 306-978-1777
FX: 306-978-4140

EMAIL: ryanhangs@westernag.ca

lean-Michel Harmand

CIRAD

CATIE Apdo 3} o
luerialba Cartago 07170 Costa RICE)
CTRY CODE: 506 PH: 556 7830
“X:556-1576

IMAIL: jean-michel. harmand@cirad.fr

Orlando, Florida, USA
27 June to 02 July, 2004

Daniel Grande

Universidad Autonoma Metropolitana
[ztapalapa

Av San Rafael Atlixco 186 Col Vicentina,
Delegacion Iztapalapa

México DF 09340; Mcwa

CTRY CODE: 52 PH"$575804 4600 x2532
FX: 55 5804 4930

EMAIL: ifigi@xanum.uam.mx

Luis Fernando Guedes Pinto
IMAFLORA

Estrada Chico Mendes, 185 =,
Piracicaba 830 Paulo 13400-970 Brazil »
CTRY CODE: 55 PH: 19 34144075
FX: 1934144015

EMAIL: luisfernando@imaflora.org

Girma Hailu
World Agroforestry Centre (ICRAF)
ICRAF

Nairobi 30677 Kenya
CTRY CODEESH'%! 020-524000

FX: 020524001

EMAIL: ghailu@cgiar.org

All Hamid Osman

Forests National Corporation
Forests National Corporation-Sudan
(KASSALA)

Kassala Kassald Sudan)

CTRY CODE: 249*PH. 124-26106
FX:

EMAIL: kass879@hotmail.com

Surindar Singh Hara

Hara Farms

PO Amadal Pur

Jagadhri Haryana 13510] lndl

CTRY CODE: 91 PH: 61932271444
EFX:

EMAIL: harafarms(@sanchamet.in

Richard Harper

Forest Products Commission

Locked Mail Bag 888

Perth Business Centre Perth WA 6849
Australia- )

CTRY.CODE: 61 PH: 8-9-4758824

FX: 8-94758899
EMAIL: richardh@fpc.wa.gov.au

Sof I8

Holger Gruenewald

Brandenburg University of Technology
PO Box 101344

Cottbus Brandenburg 03013 Gcrman)l)‘
CTRY CODE: 49 PH: 155-69414%
FX.355-69-2323

EMAIL: gruenewa@tu-cottbus.de

Mathias Rodolphe Haba
Agriculture Ministry

BP 624

Conakry.( Gumea

CTRY CODE 224 PH:4-215228
FX:

EMAIL: dfpn@sotelgui.net.gn

Anne Hailum

Alliance for International Reforestation (AIR)
Campus Box 8301, § tson University
DeLand FL 32723 (@g\'

CTRY CODE: 1 PH:

FX: 386-822-7569

EMAIL: ahallum{@stetson.edu

§6-822-7575

Nobuaki Hanawa

Japan Intemational Cooperation Agency
(JICA)

Apartado 0832-00900, World Trade Center
Panama ___

Panama Panama 3

CTRY ODE*-SOT PH: 254-4354
FX:254-4354

EMAIL: nhanawa@hotmail.com

Yuta Harago

Meijigakuin University

1-2-37 Shironakedai

Minato-ku Tokyo 108-363@)
CTRY CODE: 81 PH: 3-5431-5340
FX: 3-5421-5340

EMAIL: yuta@eco.meijigakuin.ac.jp

Phil Harris

Coventry University

Priory Street

Coventry West Midlands CV ) SFBUnited)

Kingdon?
TTRY CODE: 44 PH: 24 7688 8349

FX: 24 7688 8702
EMAIL: p.harmis@coventry.ac.uk
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Michael Jscobson

Penn Siate University

7 ferguson Bldg -
University Park PA 16802 USA
CTRY CODE: | PH: 814.863:0401
FX:814-865-6275

EMAIL: mgj2@psu.edu

Grace Jones

Congressional Hunger Center

229 1/2 Pennsylvania Ave_ |
Washington DC 20003, USA

CTRY CODE: 1 PH: 202 547- 7022
FX:202-547-7573

EMAIL: gjones@hungercenter.org

Manohardeep Josan

Univ of Flonida

PO Box 110510 o

Gainesville FL 3261 l USA

CTRY CODE: | PH!352- 392 1951 x25%
FX:

EMAIL: josanmd@ufl.edu

Scott Josiah

Univ of Nebraska

107 Plant Industry, ! UNL East Campus
Lincoln NE 68583 USA™ )

CTRY CODE: | PH:-402-472.6511
FX; 402-472-2964

EMAIL: sjosiah2@unl.edu

Paul Kaiser

UN University for Peace

c/o Office of the Dean of Academic
Administration

San Jose 138-6100 Cosm Rlcn)
CTRY CODE: 506 PH:.205:3000
FX:

EMAIL: pkaiser@siudent.upeace.org

Rupam Kataki

Tezpur University

Dept of Energy, Napam

Tezpur Assam 784 028‘{nd1a\
CTRY CODE: 91 PH: 37124267107
FX:3712-267003

EMAIL: rupam@zezu.emet.in

Orlando, Florida, USA
27 June to 02 July, 2004

Henry Jimenez

Universidad Del Valle

CUV, Melendez, FAC Ingenieria - Eidenar
Cali Valle A.A. 25360 .Colombia >

CTRY CODE: 57 PH: 2-3396097 x 223
FX: 2-3396097

EMAIL: hjimenez(@univalle.edu.co

Richard Jones

Univ of Florida

PO Box 110200 LT
Gainesville FL 32611 US:‘y

CTRY CODE: 1 PH~3527392-1784
FX: 352-392-4965

EMAIL: rljones@ifas.ufl.edu

Shibu Jose

Univ of Florida

5988 Hwy 90, Bldg 4900

Milton FL 32583 USA)

CTRY CODE: | PH:"850-983-5216
FX:

EMAIL: sjose@ufl.edu

Grace Ju

ECHO

17391 Durrance Rd

N Ft Myers FL 33917,0SA)

CTRY CODE: | PH: (239} 543-0824
FX: (239)543-5317

EMAIL: gju@echaonet.org

Robert Kalmbacher

Univ of Florida

3401 Experiment Rd_

Ona FL 33865 USA/

CTRY CODE: 1 PH: 863-735-1314
FX: 863-735-1930

EMAIL: rskalmbacher@mail.ifas.ufl.edu

Bocary Kaya

ICRAF

ICRAF Sahet, PO Box 320
Bamako Mali

CTRY CODE: 223-RH: 222-3375

FX: 2228683 \lfl;w,' 73
EMAIL: b.kaya@cgiar.org

el 1§

/

f

James Johnson

Virginia Tech

324 Cheathams Hall .-
Blacksburg VA 24061 USA \
CTRY CODE: | PH: 530-231-7679
FX: 540-231-7664

EMAIL: jej@vt.edu

Carl Jordan

Univ of Geargia

137 Ecology Bidg ,- .

Athens GA 30602 USA

CTRY CODE: 1 PH:706 542 6019
FX:

EMAIL: CFlordan@UGA.EDU

Nirmal Joshee

Fort Valley State University

1005 State University Dr_

Fort Valley GA 31030 USA?

CTRY CODE: | PH: 3787825-6376
FX: 478-825-6376

EMAIL: josheen@fvsu.edu

Martin Kabaluapa

Auburn University

202 Funchess Hall

Aubum University AL 36849, USA
CTRY CODE: | PH: 334-844%3963
FX: 334-844-3945

EMAIL: kapinnk@aubum.edu

Paul Kamalendu

Lincols University

820 Chestnut Street T
Jefferson City MO 65101 USA
CTRY CODE: 1 PH: 573-681-5584
FX: 573-681-5546

EMAIL: paulk@lincolnu.edu

Bocary Kaya
ICRAF
PO Box 112

" Segou Mali

CTRY CODE: PH:
FX:
EMAIL: awalves@refu.br
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Celia Harvey
CATIE
Catie - 71-70 e

CATIE, Tumalba Cartago 07170 Cosm-—R_tEa//

('TRY CODE: 506 PH: 506-558-2596
FX: 506-556-1576
EMAIL: charvey@cativ.ac.cr

Dzniel Herrera

Univ of Florida

PO Box 110310

Gainesville FL. 32611 USA .

CTRY CODE: | PH: 352-392-1951 (252)
FX:

EMAIL: dhd@uil.cdu

Deborah Hill

University of Kentucky

201 TP Cooper Bldg -

Lexington K 40546 USA V)

CTRY CODE: | PH:'859-257-7610
FX:859-323-1031

EMAIL: dbhill@uky.edu

Wiltiam Hubbard

University of Georgia

Building 4202 LN

Athens GA 30602 USA;,

CTRY CODE: | PH:706-542-7813
FX:706-542-3342

EMAIL: whubbard@uga.edu

Joshua Idassi

Tennessee Siate University

3500 John Memit -
Nashville TN 37209USA !

CTRY CODE: | PH:615-963-5616
FX:6135-963-1840

EMAIL: jidassi@mstate.edu

Sayyadi Iro

Oregon State University

Kidder Hall 113N . —._

Corvallis OR 97331 USA,

CTRY CODE: 1] PH:-54]-737-3953
X

IMAIL: iros@onid.orst.edu

Orlando, Florida, USA
27 June to 02 July, 2004

Alexandre Hatier

Purdue University

715 W State St S

West Lafayetie IN 47907 Us

CTRY CODE: | PH: 765:496-1216
FX: 765-494-946]

EMAIL: alexh@fnr.purdue.edu

Pete Hildebrand

Univ of Florida

PO Box 110240 .

Gainesville FL 3261 ](USA")

CTRY CODE: 1 PH:352°392-5830
FX:352-392-8634

EMAIL: peh@u.edu

Alberto Hofer

Servicio Agricola y Ganadero
Bilbao 931

Temuco Cautin Casilla 16 D Chile
CTRY CODE: 56 PH:45-210383
FX: 45-213420

EMAIL: alberto.hofer@sag.gob.cl

Reinhard F Huett)

Brandenburg University of Technology
PO Box 1013 44

Cottbus Brandenburg 0301 3G GW
CTRY CODE: 49 PH: 355-69~,

FX: 355-69-2323

EMAIL: huetl@tu-cottbus.de

Jesus Manuel lglesias Gomez

Estacton de Pastos y Forra_]es dio Hatuey”
Perico Matanzas CP 44"80 Cuba

CTRY CODE: 53 PH: 45-3774

FX: 45377307

EMAIL: iglesias@indio.atenas.inf.cu

Marney Isaac

Univ of Guelph

Dept of Environmental Bnology

Guelph Ontario N1G 2W1 Canada

CTRY CODE: ! PH: 519- 824—4}20 X52565
FX:.519-837-0442

EMAIL: mamey{@uoguelph ca

10 af 25

Bob Henderson

IFAS Master Wildlife Conservationist
497 Stene House Rd =~
Tallahassee FL 32301 USA‘\

CTRY CODE: 1 PH: 50-575 6610
FX:

EMAIL: bob@rkhenderson.com

Thomas Hilger

Hohenheim University

Garbenstr 13

Stuttgart Baden-Wilrmemberg 70593
Qermany,

CTRYCODE: 49 PH: 7114592722
FX: 7114592304

EMAIL: t-hilger@uni-hohenheim.de

Robert Horton

USDA NRCS

4405 Bland Rd Suite 205

Raleigh NC 27609 USA >

CTRY CODE: | PHI704-694-3516 x113
FX: 704-694-2593

EMAIL: robert.horton(@nc.usda.gov

Muhammad lbrahim

CATIE

Catie - 71-70 T,
Turnialba Cartago 07170 Costa Ricg
CTRY CODE: 506 PH: 556-6418
FX: 556-1576

EMAIL: mibrahim{@ecatie.ac.cr

Olga lllescas

ICTA

Km 3.5 Carrerterra a Olintepeque
Quetzalienango Olintepeque 00100
Guatermnalar |

CTRY-GODE: 502 PH: 7635097
FX: 7630370

EMAIL: ictaxela@itelgua.com

Judson Isebrands

Environmental Forestry Consultants
PO Box 54

New Landoen WI 54961 USA
CTRY CODE: | PH: 920:831-1007
FX:920-531-1007

EMAIL: efcllc@athenet.net
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Dennis Kayambazinthu

Forestry Research Institute of Malawi
Kufa Road, PO Box 270

Zomba Malawi

CTRY CODE: 265 PH: 265-01-524-540
FX:265-01-524-548

EMAIL: d_kayamba@hotmatl.com

Andrzej Kedziora

Research Centre For Agricultural & Forest
Environment Polish Academny of Sciences
Bukowska 19 street

Poznan Wielkopolska 60-809 ) Poland P;
CTRY CODE: 48 PH: 61 8475603

FX: 61 B473668

EMAIL: kedan@poczta.onet.pi

Anathbandhu Khara

Bidhan Chandra Krishi Viswavidyalaya
(State Agril University)

Bidhan Chandra Krishi Viswavidyalaya,
Mohanpur P
Mohanpur West Bengal 741235 Indla )
CTRY CODE: 91 PH: 91-3473-278600
FX:

EMAIL: reachanath@rediffmail.com

Jagdish Kishwan

Ministry of Environment & Forests
Room No 710, Paryavaran Bhawan, CGO
Complex, Lodi Rd P

New Delhi Delhi 110003 indxa/

CTRY CODE: 91 PH: 1124361773

FX: 11-24361580

EMAIL: jkishwan@nic.in

Raffaela Kozar

Columbia University

61 Route 9W, Lamont-Hall 2G
Palisades NY 1096-4\95/’5"

CTRY CODE: | PH: 845-365-8330
FX; 845-680-4870

EMAIL: rrk201 8@columbia.edu

Eltas Kuntashula

ICRAF

PO Box 510089

Chipata Eastern Province 10107 Zambla
CTRY CODE: 260 PH: 6 221404— -
FX: 6221404

EMAIL: Kelias@Zamnet.Zm

Orlando, Florida, USA
27 June to 02 July, 2004

Keith Kaye

263 Peninsula Rd g
Medicine Lake MN 55441\US
CTRY CODE: 1 PH: 612-86872438
FX:

EMAIL: keithkaye@bigplanet.com

Katja Kehlenbeck

Univ of Goettingen

Grisebachstr 6 —

Goettingen 37077 Germany

CTRY CODE: 49 PH:-5517393750
FX:551-393759

EMAIL: katja_kehlenbeck@yahoo.de

Damase Khasa

Laval University

Pavillon Marchand - .-

Quebec GIK 7P4 Canadd

CTRY CODE: 1 PH:418-656-2131
FX: 418-656-7493

EMAIL: dkhasa@rsvs.ulaval.ca

Twenegoah Kofi Kodua
Environmentally Concerned Citizens
Association of Ghana

-PO.Box CS 8773

Tema Ghana

TRY CODE: 233 PH: 244-665965
FX:022-30-3624
EMAIL: twenek@yahoo.com

Julie Kunen

US AID

Ronald Reagan Bldg 3.08, 1300
Pennsylvania Ave NW
Washington DC 20523 USA

CTRY CODE: 1 PH: 202:712-4471
FX:202-216-3174

EMAIL: jkunen(@usaid.gov

Retno Kusumaningtyas

Kyota University

46 Shimoadachi-Cho, Yoshida Sakyo-Ku
Kyoto Kyoto-Shi 606 8501<Japah

CTRY CODE: 81 PH: 90-36756813

FX: 75-7537834

EMAIL: remo(@asafas. kyoto-u.ac.jp
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Burkhard Kayser

Institute for Biodynamic Research (IBDF)
Brandschneise 5 o

Darmstadt Hessen 64293 Ger‘many)
CTRY CODE: 49 PH: 6155-842171

FX: +49-6155-842125

EMAIL: kayser@agroforst.de; CC: to
eysel@ibdf.de

Amber Kerr

Univ of California

310 Barrows Hall

Berkeley CA 94720 U'?A/

CTRY CODE: ! PH: §10-409-6590
FX: 510-642-1085

EMAIL: akemm@berkeley.edu

Jimmy Kiie

World Agroforestry Centre (ICRAF)
PO BOX 30677 P

Nairobi Nairobi 00100, Kenya
UTRY CODE: 254 PH: 020524179
FX: 020 524001

EMAIL: } KIIO@CGIAR.ORG

John Kort
Agricuiture & Agri-Food Canada
PO Box 940

Indian Head Saskatchewan 50G 2K0 Canada

CTRY CODE: 1 PH: 306-695-5130 S
FX: 306-695-2568
EMAIL: kortj@!agr.ge.ca

James Kungu

Kenyatta University

PG 43844

Nairobi Nairob: 00100 Kcnya y

CTRY CODE: 254 PH-020- 81 1622 x218
FX: 020 811575

EMAIL: kungu@avu.org or
kungu_james(@ yahoo.com

Freddie Kwesiga

World Agroforestry Centre (ICRAF)
Box MpI:!B M Pleasant

Harare' Zlmbab\ﬁe

CTRY CODE:.263 PH: 4-369122
FX: 4-365122-4

EMAIL: fkwesiga@cgiar.org
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Romes Labjos

UNIVERSITY OF THE PHILIPPINES LOS
BANOS

AGRICULTURAL SYSTEMS CLUSTER,
COLLEGE OF AGRICULTURE
COLLEGE, LOS BANOS LAGUNA 04031
Philippines>

CTRY-CODE: 63 PH: 49 536 3229/4455
FX: 49 536 5282/4455

EMAIL: romylabios@yahoo.com

Mario Landi

Rebraf, The Brazilian Agroforestry Network
Rua Visconde de Pirajd, 111 sala 713
Ipanema

Rio de Janeiro 22.422-9
CTRY CODE: 55 PH: 021-2521-789¢6

FX: 021-2521-1593
EMAIL: patricio@rebraf.org.br

Gerry Lawson
Natural Environment Research Council
Polaris House

Swindon Wiltshire SN2 1EU United )
gt et
CTRYCODE: 44 PH: 1693 411925

FX:
\EMA!L: gela@nerc.ac.uk

Roland Lesseps

Kasisi Agricultural Training Centre
PO Box 30652 e

Lusaka 10101 Zambia ;

CTRY CODE: 'PH:—

FX: .

EMAIL: rl@uudial.zm

Alan Long

Univ of Florida

PO Box 110410

Gainesville FL 32611

CTRY CODE: 1 PH: 352°846-0891
FX:352-846-1277

EMAIL: 3j12@ufl.edu

Dick Lucas

Lincoin University

PO Box B4

CTRY CODE: :3-3252811
FX:3-3253880

\EMAIL: lucast@tincoln.ac.nz

Orlando, Florida, USA
27 June to 02 July, 2004

Rattan Lal
Ohio State University

2021 Coffey Road -
Columbus OH 432 ;0 USA)
CTRY CODE: 1 PH: -292-9069

FX: 614-292-7432
EMAIL: lal. 1@osu.edu

Matthew Langholtz

Univ of Florida

PO Box 110831 .
Gainesville FL 32611:USA

CTRY CODE: | PH: 352.846.3052
FX: 352.846.2094

EMAIL: mateo@ufl.edu

Roger Leakey

James Cook University

PO Box 6811 ——
Caims Queensland QLD 4870@
CTRY CODE: 61 PH: 7-4042
FX:7-4042 1319

EMAIL: roger.leakey@jcu.edu.au

Chung-Ho Lin

Univ of Missouri

203G ABNR Natural Resqurces Bldg
Columbia MO 6521 f\U%A)

CTRY CODE:1 PH: -B827965
FX:573-8821977

EMAIL: Linchu@missouri.edu

Francis Bede Lopez

Univ of the West Indies

Room 319, Natural Sciences Building
St Augustine Trinidad & Tobags:
CTRY CODE: 868 PH: 645-3232
FX: 663 5241

EMAIL: flopez@fsa.uwi.tt

Marecos Lucas

Parque Forestal Mexicano SA de CV

Av Juarez Esq las Flores S/N

Xicotepec de Juarez Puebla 73080@
CTRY CODE: 52 PH: 7641213

FX: 7610584

EMAIL: mlucas@ecomtrading.com

Nathzalie Lamanda

CIRAD

IA B0/ P83 Blvd de la Lironde
Montepellier Cedex § 3439@:1‘(:‘8
CTRY CODE: 33 PH: 4 67 9
FX:467619564

EMAIL: nathalie.Jamanda@ecirad.fr

Marilyne Laurans

CIRAD

PS2 Bld de la Lironde

Montpellier 34398 France.

CTRY CODE: 33 PH:-467616586
FX: 4-67615668

EMAIL: laurans@cirad.fr

Nadine Lehrer

Univ of Minnegsota

2280 Priscilla St #12 _

St Paul MN 55108(USA

CTRY CODE: 1 PHT651-644-4087
FX:

EMAIL: lehr0(:37@umn.edu

Verdnica Loewe M

INFOR

Huerfanos 554 S
Santiago Santiago NA\Chile}
CTRY CODE: 56 PH:2-6930780
FX: 2-6930890

EMAIL: vlpewe@infor.cl

Rosemary Lott
Rural Industries Research & Development
Corporation

42 Macquarie Street
Kingston ACT 026@
CTRY CODE: 61 PR: %671

FX: 02-62725877
EMAIL: rosemary.lott@rirdc.gov.au

Bjorn Lundgren
Royal Swedish Academy of Agriculture &

Forestry (KSLA)
Tengdahlsgatan 49

Stockholm Sweden SE-1 wag‘g;v;f@
CTRY CODE: 46 PH: 8-643

FX:

EMAIL: bjomn.lundgren(@ekman. se


marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo

marcelag
Rectángulo


15! World Congress of Agroforestry: Working Together for Sustainable Land-use Systems

VI D Glashueddin Miah
Jangabandhu Sheikh Mujibur Rahman
A gricultural University

Jept of Agroforestry & Environment
Sazipur 01706/ Bangladesii

“TRY CODE: 889-PH: 28954529

X: 29252873

*MAIL: giashbd@hotmail.com

serard-Alain Michel

Jniv of Florida

'O Box 110410

Gainesville FL 3261 { US,

"TRY CODE: | PH: “846-0888
X

MAIL: gmichel@ufl.edu

soumya Mohan

‘exas A&M University

ASC 213, 7060 Univ Bivd
lingsville TX 78363 USA

“TRY CODE: | PH: <332-3920
X: 361-593-2069

MAIL: smohan@even.lamuk.edu

lensen Montambault

Jniv of Flonda

500 NW 16th Ave #218_
Fainesville FL. 32605 US

“TRY CODE: | PH:352/846-0904
"X :

IMAIL: jensenrm@ufl.edu

‘utsum Mosazghi
Iniversity of Free State

ABE 172 Privatc Bag X03 Branghof __
lloemfontein Free State 9324@@
JTRY CODE: 27 PH: 72-4636

X
MAIL; mosazghi@yahoo.com

raniel Mugendi

.enyatta University

O Box 43 844’;00_]‘(_)0

lairgbi 00100 Kenya

‘TRY CODE: :254-20-811-622
X:254-20-5247-63

MAIL: dmugendi@yahoo.com

Orlando, Florida, USA
27 June to 02 July, 2004

Andre Miccolis

Instituto Salvia

EQS 104/304 CP 2214

Brasilia Distrito Federal 70345-97p/1§_raz1
CTRY CODE: 55 PH: 61-396320

FX:

EMAIL: andrem{@abordo.com.or

Robert Miller

Agéncia de Cooperaglo Técnica a Programas
Indigenistas e Ambientais

SCN Q 6 Conj A Ed Venancio 3000 Bl A
Sala 205 .

Brasilia DF 70716 Brazi

CTRY CODE: 55 PH: 61 327-6476

FX: 61 327-6475

EMAIL: robert@waiminatroari.org.br

Bhaskaran Pillai Mohan Kumar
Kerala Agriculture University
College of Forestry - KAU PO
Thrissur Kerala 680 65@3
CTRY CODE: 9! PH: 4822370050
FX: 487-2371040

EMAIL: bmkumar33{@yahoo.co.uk;
bmkumar53@rediffmail.com

Froilan Montero

Forest & Community United Services
(FOCUS) Inc

Lot 35, Block 17, Phase 1, Emenvil
Subdivison

Ambago Agusan del Sur Butuan City 08600

CPhilippines

CTRY-CODE: PH:
FX:
EMAIL: femontero@yahoo.com

Hon James Moseley
USDA Deputy Se Ty
Washington DQ&S;V
CTRY CODE: 1 ‘
FX:

EMAIL:

Durgadas Mukhopadhyay
Sparta Institute of Social Studies

A-2}, Sector 31, Noida Pin 201301
Noida Uttar Pradesh 201301 India
CTRY CODE: 91 PH: 120-2458266

FX: +91-120-2456235
EMAIL: spartaindia@yahoo.com
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Sonia Michaud

Centre D'Excellence En Sciences Agricoles
Et Biotechnologiques

160 rue Reservoir

Grand-Sault Nouveau Brunswick E3V 3W3

CTRY CODE: | PH: 506-475-4050
FX: 506-473-1468
EMAIL: sonia.michaud@gnb.ca

Carl Mize

lowa State University

124 Sci li, lowa State University
Ames LA 50011 USA)

CTRY CODE: 1~PH:’515-294-1456
FX:515294-7874

EMAIL: cwmize@iastate.edu

Florencia Montagnini

Yale University

370 Prospect St e

New Haven CT 06511 USA

CTRY CODE: 1 PH: 203-436-4221
FX: 203-432-3929

EMAIL: florencia.montagnini@yale.edu

Ottoniel Monterroso

CATIE

Escuela de Posgrado ™.
Turrialba Cartago 717Q Costa Rica
CTRY CODE: 506 PH: 558-236:
FX: 556-1576

EMAIL: ottoniel@catie.ac.cr

Alice Muchugi
Kenyatta University/I[CRAF
PO BOX 30677

Nairobi Nairobi 0010@)@3
CTRY CODE: 254 PHT020574000
FX: 020 52400

EMAIL;

Laskar Mugsudur Rabhman
Forest Department
Laksam Road, Shal

Comilla 03500;Banglades

CTRY CODE: ESOJE.H—(;%) 86449
FX:{02) 988 6887

EMAIL: laskarmr@bangla.net
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lamasa Magcale-Macandog

JP Los Bafios

stitute of Biotogical §cienccs__\
‘oliege Laguna 0403 1"Rhilippines
'TRY CODE: 63 PH:495367418
X: 495362517

MAIL: macandog@pacific.net.ph

ric Malezieux

TIRAD

wvenue Agropolis TA179/0]
dontpellzer 34398 Fran

'TRY CODE: 33 PH74-67615546
X: 4-67615512

MALIL: eric.malezieux{@cirad fr

atyanarayana Masabathula

jovermment of Orissa/India

)/o Principai Chief Conservator of Forests,
wranya Bhawan, Chandrasekharpur
Jhubaneswar Orissa 751 01

"TRY CODE: 91 PH: 9437000833

'X: 00 91 674 2300049
MAIL: msatya58@rediffmail.com

dyron Maza

“ATIE

‘ropical Agricultural Research & Higher
‘ducation )
‘urrialba Cartago 71 7({Costa Rica ,
"TRY CODE: 506 PH: 536

X: 556-0914

iMAIL: braza@catie.ac.cr

ibert McKenzie

orestry Department

73 Constant Spring-Road

ingston 8 00008 Jamaica

"TRY CODE: 876 PH:924-2667-8

X: 924-2626

MAIL: forestrydepartment@forestry. gov.jm

van Mercer
SDaA

M1 Comwallis Rd
esearch Triangle Park NC 27709@
TRY CODE: ! PH: 919-549-409

X: 919-549-4047

MAIL: emercer@fs.fed.us

Orlando, Florida, USA
27 June to 02 July, 2004

Michael Maki

Agroforestry Associates

PO Box 126 -
Hoquiam WA 98550 USA:

CTRY CODE: 1 PH: 160-866-8387
FX: 360-866-8387

EMAIL: agroforl @comcast.net

Bud Malione

Univ of Delaware

16684 County Seat Hwy .,

Georgetown DE 19947 US

CTRY CODE: | PH: 302:656-7303
FX: 302-856-1845

EMAIL: malone@udel.edu

Jagannadha Rao Matta

Univ of Florida

PO Box 110410

Gainesville FL 32611 @;@

CTRY CODE: 1 PH: 352-846-0877
FX: 352-846-1277

EMAIL: raojm@ufl.edu

Rachel McCoy
Univ of Missouri

203 ABNR Bldg
Columbia MO 65211 g\%\
CTRY CODE: 1 PH: 373-882-9866
FX:

EMAIL: mecoyr@missouri.edu

Jeffrey McNeely
The World Conservation Union - [UCN

Rue Mauvernay 28 _—
Gland Vaud 01196 Switzerland >
CTRY CODE: 41 PH-22-5990184

. 22-9990025

EMAIL: jam@hg.iucn.org

Miles Merwin

AFTA

POBox 2307 T\

Portland OR 97208 USA /

CTRY CODE: | PH: 503-621-9867
FX:

EMAIL:
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Mauricioc Maldonado

Universidad Juirez Autonoma de Tabasco
Av Universidad S/N ;
Villahermosa Tabasco 86040 Méxic

CTRY CODE: 52 PH: 993.3-12-64-28
FX:993-3-12-16-37

EMAIL: mauricio.maldonado@daca.ujat.mx

Ameur Manceur

University of Guelph

University of Guelph )

Guelph Ontario N1G 2W1 Canada ™)

CTRY CODE: | PH: 519-824-4120 x53488

FX: 519-824-4120 x52565
EMAIL: amanceur@uoguelph.ca

Andrea Corrina Mayer
SLF

Fluelastr 11 —
Davos Dorf CH-726(£Mtzerla i
CTRY CODE: 41 PH: 216

'FX: 81-4170110
EMAIL: mayer(@@sif.ch

Robert McGraw

Univ of Missouri

208 Waters Hali -

Columbia MO 65211 USA

CTRY CODE: | PH513-882-6608
FX: 573-882-1467

EMAIL: megrawr@missouri.edu

Donald Mead

22 Nelson 8t
Minlthorpe Golden
CTRY CODE: PH:
FX:

\EMAIL: don.mead@xtra.co.nz

Md Abdul Latif Mia
Ministry of Environment & Forest

Mymensingh Forest Divisi .
Mymensingh Dhaka 2200§§§;§ijh
CTRY CODE: 880 PH:2 1

FX:
EMAIL: nibir@bttb.net.bd
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Gerald Murray

Univ of Florida

Box 117305 T

Gainesville FL 326111USA)

CTRY CODE: | PH: 352-392-3830 x302
FX: 352-392-692%

EMAIL: murmay@anthro.ufl.edu

Rekba Nair

Univ of Fiorida

4721 SW 97 Termace ..
Gainesville FL 32608 USA)
CTRY CODE: i PH: 352-222-9814
FX:

EMAIL: rekha@ufl.edu

Kara Napolitano

Univ of Florida

School of Forest Resources & Conservation
Gainesville FL 32611(USA)

CTRY CODE: ! PH:325-843-8055

FX:

EMAIL: georgy@ufl.edu

Tracy Neal

Hollins University

249 Rock Spring Ln o
Buena Vista VA 24416 USA
CTRY CODE: | PH: 540-2614723
FX: '

EMAIL: tracyn@planetcomm.net

Thuy Nguyen

Univ of Florida

374 Newin Ziegler -
Gainesville FL 32603;USA3
CTRY CODE: 1 PH:352-8466072
FX:

EMAIL: nnthuy@ufl.edu

Amadou Niang

ICRAF

lCRAF,SahcerO Box 320
Bamakg Mali

CTRY CODE:223 PH: 222-3375
TX:222-8683

MAIL: a.ntang@cgiar.org

Orlando, Florida, USA
27 June to 02 July, 2004

Catherine Muthuri
Jomo-Kenyatta Univ of Agriculture &
Technology

PO Box 62
Nairobi q.op?)
CTRY CODE: PH:

FX:
EMAIL: ¢c.muthuri@cgiar.org

Yimala Nair

Univ of Florida

PQ Box 110510 .

Gainesville FL. 32611 USAy

CTRY CODE: 1 PH:352<392-1804 x 324
FX:352-352-3399

EMAIL: vdna@hfas.ufl.edu

Jean Baptiste Nduwayezu

Botswana College of Agriculutre

Botswana College of Agriculture

Gaborone GABORONE:BOTSWANA
Private Bag 0027 Botswang>

CTRY CODE: 267 PHT3650100/ 72561636
FX: 3928753

EMALIL: bnduwaye@bca bw,
jbuwayezu@yahoo.co.uk

Steven Newman
BioDiversity Intemational Lid
Marriotts, 13 Castle St

%gkinggmm Bucks MK18 1DA @

ingdo
CTRY CODE: 44 PH: 1280 824006
FX: 1280 814025
EMAIL: steve@biodiversity-int.co.uk

Van So Nguyen

University of Agriculture & Forestry
Linhtrung Ward, Thuduc.District
Hochiminh City 848 Victnam
CTRY CODE: 84 PH.8-8974562
FX: 8-8960713

EMAIL: nvso.vnafe@fmail.vnn.vn

Guy Blaise Nkamleu Ngassam
Intemational [nstitute of Tropical Agriculture
BP 2008 Messa..

Yaoundc:Cnmcroqn

CTRY CODE:-237 PH: 2237434

FX:2 237437

EMAIL: g.b.nkamleu@cgiar.org
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P K Nair

Univ of Florida

PO Box 110410 .
Gainesville FL 3261 F'USA}

CTRY CODE: | PH"352:846-0880
FX; 352-846-1277

EMAIL: pknair@ufl.edu

Fulbert Namwamba

Southemn University

218 AO Williams Hall -

Baton Rouge LA 70813 USA,
CTRY CODE: | PH: 225:572-5693
FX:225-741-3704

EMAIL: fulbertnanwamba@engr.subr.edu

Anthony Neal

Alpine Farms LLC

249 Rock SpringLn . .

Buena Vista VA 24416 USA)
CTRY CODE: | PH: $40-261-4723
FX:

EMAIL: tracyn@planetcomm.net

Martine Parfuite Ngobo Nkonge

IITA - International Institute of Tropical

Agriculture

PO Box 2008 (MESSA)

Yaounde Cameroat

CTRY CODE: 237 PH: 22374 34
FX:22374 37

EMAIL: M NGOBO@CGIAR.ORG

Luis Jeremias Nhamucho
University Eduardo Mondlane
Julios Nyerere Avenue, Eptigo |
Maputo 257 Mozambigue

CTRY CODE?258-PH: 0147-1477
FX: 01-49-6238

EMAIL: otimus@mocambique.net

Francois Nobert

Liberty World Ministries Inc

PO Box 185 HT 8110 _

Les Cayes W1 HT 8110 Haig™
CTRY CODE: 509 PH 485:053
FX: 485-0531

EMAIL: nobeht@yahoo.com
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Univ of Florida
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Gainesville FL 3260@
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FX:
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FX.
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Orlando, Florida, USA.
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Botswana College of Agriculture

Gaborone GABORONE-BOTSWANA
Private Bag 0027 Botswan:

CTRY CODE: 267 PHr 3650100/ 72561636
FX:3928753

EMAIL: bnduwaye{@bca.bw;
jbuwayezu@yahoo.co.uk

Steven Newman
BioDiversity International Ltd
Marriotts, 13 Castle St

Buckingham Bucks MK18 IDA@
ingdo
¢

CODE: 44 PH: 1280 824006
FX: 1280 814025
EMAIL: steve{@biodiversity-int.co.uk

Van So Nguyen

University of Agriculture & Forestry
Linhtrung Ward, 'Ih}uiuc.Dj_s\ ict
Hochiminh City 848 Viciiﬂnj
CTRY CODE: 84 PH:8-8974562
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International Institute of Tropical Agriculture
BP 2008 Messa..,

Yaounde Cameroo)
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Univ of Florida

PO Box 110410 i
Gainesville FL 3261 USA)

CTRY CODE: 1 PH*352:846-0880
FX:3152-846-1277

EMAIL: pknair@ufl.edu
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Southern University

218 AQ Williams Hall

Baton Rouge LA 70313@83
CTRY CODE: 1 PH: 2 2-5693
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Anthony Neal
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249 Rock SpringLn - __

Buena Vista VA zmgﬁx

CTRY CODE: 1 PH: 14723
FX:
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IITA - Intemational Institute of Tropical
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Yaounde ]
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FX:01-49-6238
EMAIL: otimus@mocambique.net

Francois Nobert

Liberty World Ministries Inc
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EMAIL:

AlL: mosazghi@yahoo.com

iel Mugendi Durgadas Mukhopadhyay

vatta University Spanta Institute of Social Studies

Jox 43844-00100 A-21, Sector 31, Noida Pin 2 !
obi 00100 Kenya Noida Uttar Pradesh 201 3@%
Y CODE: 1 254-20-811-622 CTRY CODE: 91 PH: 120-2458266

254-20-5247-63 FX: +91-120-2456235
\IL: dmugendi@yahoo.com EMAIL: spartaindia@yahoo.com
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Sonia Michaud

Centre D'Excellenice En Sciences Agricoles
Et Biotechnologiques

160 rue Reservoir

Grand-Sault Nouveau Brunswick E3V IW3
Ganada

CTRY CODE: 1 PH: 506-475-4050

FX: 506-473-1468

EMAIL: sonia.michaud@gnb.ca

Carl Mize

lowa State University

124 Sci 11, lowa State University
Ames 1A 5001 FUSA

CTRY CODE: T~PH7515-294-1456
FX: 515 294-7874

EMAIL: cwmize@iastate.edu

Florencia Montagnini
Yalc University

370 Prospect St -

New Haven CT 0651 L@

CTRY CODE: 1 PH: 203-436-4221
FX: 203-432-3929

EMAIL: florencia.montagnini@yaie.edu

Ottoniel Monterroso

CATIE

Escuela de Posgrado ~.
Turrialba Cartago 7170 Costa Ricay
CTRY CODE: 506 PH: =

FX: 556-1576

EMAIL: ottoniel@catie.ac.cr

Alice Muchugi

Kenyatta University/ICRAF

PO BOX 30677 _

Nairobi Nairobi oow@@
CTRY CODE: 254 PH-020-534000
FX: 020 524001

EMAIL:

Laskar Muqsudur Rabman
Farest Department

Laksam Road, Shal

Comilla 03500 Banglades

CTRY CODE: PH: £81) 36449
FX: (02) 988 6887

EMAIL: laskarmr@bangla.net
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Jarek Nowak

Jniv of Florida

155 Research Rd

Juincy FL 32351 USA~

“TRY CODE: ! PH:-850-875-7142
"X 850-875-7188

EMAIL: jnowak@ufl.edu

José Jesus Obrador Olén

~olegio de Postgraduados

eriférico Carlos A Molina s/,

| Cardenas Tabasco 8650%1»;&;;33
"TRY CODE; 52 PH: 937 099
"X:937 3722297

*MAIL: pakai_na@yahoo.com

James Qdebiyi
Forestry Association of Nigeria

27 ljeja St .
Abeokutz Oguri 1 100@
CTRY CODE: 234 PH: 2552
FX:

EMAIL: bolabyven@yahoo.com

Maren Qelbermann

University of Waterloo

University of Waterloo o

Waterloo Ontario N2L 36! %;2@
-TRY CODE:1 PH:519-8 7 x6495
FX: 519-746-7484

EMAIL: moclberm@scibore .uwaterloo.ca

Dghenekome Onokpise

Tlorida A&M University

Room 303 S Perry-Paige Bldg

laflahassee FL 32307 |jSA,

“TRY CODE: 1 PH: 850°361-2217

X 850-412-7045

3IMAIL: oghenekome.onokpise@famu.edu

seorge Owens

department of Agriculture

1794 Levy Street ]
“ottondale FL 32431.Us

TRY CODE: 1 PH: B50-482-9508

X: 850-482-9131
IMAIL: owensg@doacs.state.fl.us
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Francis Nwonwu

Africa Institute of SA

PO Box 630 - .
Pretoria Gauteng mﬂ@
CTRY CODE: 27 PH: -6970
FX:12323-8153

EMAIL: francis(@ai.org.za

Joseph Obua

Makerere University

PO Box 7062 -

Kampala Uganda None Ugandd

CTRY CODE: 256 PH: 256-41-543 647
FX: 256-41-533 574

EMAIL: cbua@forest.mak.ac.ug

Samson Adeola Odedina

Federal College of Agriculture
Agronomy Department

Akure Ondo {igcl‘ia

CTRY CODE234 PH. 240-891and
240-892

FX:

EMAIL: adeolaodedina@yahoo.co.uk

Loice Mildred Akinyi Omoro
Dnrectorate of Forestry

PO Box 1971 Ngweze

Katima Mulilo Caprivi Region 90000

anﬁb??\)
ganeonE: 264 PH: 66253143

FX: 66253322
EMAIL:

Michael Otsub

Directorate of Forestry

Private Bag 13346 o~
Windhoek Khormag 09000 Namibi
CTRY CODE: 264 PH: 61221478
FX: 61222830

EMAIL: otsubm@yahoo.co,uk

Caroline Pagé
Université de Moncton
165 Boul Hebert
-Bdmundston New Brunswick E3V 258

Kg_ann‘d'a/

CTRY CODE: 1 PH: 506-737-5364
FX: 506-737-5373
EMAIL: cpage@umce.ca
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Georgina Adia Nyadia
Education Service

PO Box MD 130, Agcrz -~
Accra Ghana 00233 Ghana
CTRY CODE: 233 024-209118

FX:
EMAIL: gindia03{@yzhoo.co.uk

Nicholas Kofi Ocran
Environmentally Concemed Citizens
Association of Ghana

PO Box | CS 8773

TemaGhana

CTRY'GODE: 233 PH: 244-665965
FX- 022-30-3624

EMAIL: kofiocran 1 @yahoo.com

Stella Ngozi Odurukwe
Federal University of Technology, Owerri

Federal University of Technol 8y
Owerri [mo State 234-152@?
CTRY CODE: 234 PH: 8 59

FX:
EMAIL: ngoziodurukwe@hotmail.com

Mick O'Nelll
New Mexico State University

PO Box 1018 \
Farminglon NM 8749g USA%
CTRY CODE: 1 PH: 7-1757
FX: 505-325-5246

EMAIL: moneill@nmsu.edu

Dorothy Overpeck
Univ of California

1156 High St >
Santa Cruz CA 950@
CTRY CODE: 1 PH: 331-457-1464

FX: 831-459-4015
EMAIL: dorothy@ucsc.edu

Manuel Palada

Univ of the Virgin islands

RR2, Box 10000 7 —_
Kingshill, St Croix VI 00850 Virgin Islands
CTRY CODE: | PH: 340-692-4086.—
FX: 3406-692-4035

EMAIL: mpalada@uvi.edu
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-osystems Research & Dévelopment Bureau
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s Banos Laguna 4031 hilippi@
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{: 049-5362850

MAIL: hgpalis@laguna.net

ick Pasiecznik
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n-Dunsmore Coventry CV8 3LG
nit
TRY CODE: 44 PH: 24 76303517
X: 24 7663 9229
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ric Penot

IRAD

3 av JF Breton JERN
lontpetlier Languedoc 34398 Fran@
TRY CODE: 33 PH: 4 67 61"44 84
X:467614415

MAIL: penot@cirad.fr

oel Perez-Nieto
niversidad Auténoma Chapingo
arretera México-Texcoco Km 38.5

excoco Estado de México 55230@'&@
TRY CODE: 52 PH: 595 95 21500 x6182

X:5959521642
MAIL: jpereznl 4@hotmail.com

rthur Phalo

SDA Forest Service

720 Peachtree rd

tlanta GA 30309 USA

TRY CODE: 1 PHT404-347-7239
X: 404-347-2776

MAIL: aphalo@fs.fed.us

ndre P Plamondon

wval University

willon Abitibi Price Room 316
linte-Foy Québec G1K 7P4 @anada~
IRY CODE: 1 PH: 418-656- 8{
{: 418-656-3551

vAIL: andre.plamondon@sbf.ulaval.ca

Sunil Pencholy
Florida A&M University
106 Perry-Pauge Hall _

Tallahassee FL 32301 U'SA?
CTRY CODE: 1 PH: B56-599-3597

FX: 850-561-2221
EMAIL: s.pancholy@famu.com

Naomi Pena

Pew Center on Global Climate Change
2101 Wilson Blvd Suite 530

Arlington VA 22201 USf)

CTRY CODE: 1 PH:K7032516-0609
FX:703-841-1422

EMAIL: penan{@pewclimate.org

Christienne Pereira

USDA CSREES

1400 Independence Ave SW MS 2210
Washington DC 20250 {USA

CTRY CODE: I PH: 202401-6444
FX: 202-401-1706

EMAIL: cpereira@csrees.usda.gov

Andrew Perleberg
Washington State University

306 S 1st St

Mt Yemon WA 98273@:\ )
CTRY CODE: 1 PH: 3 8-4270
FX: 360-428-4263

EMAIL: andyp@wsu.edu

Flora Piasentin
Conservation International

1919 M Street, NW Suite.600
Washington DC 2003&USA
CTRY CODE: | PH:2 21430

FX: 202912 1030
EMAIL: f.piasentin@conservation.org

Francisca Plascencia-Escalante
Univ of Guelph

Environmental Biology .
Guelph Ontario N1G 2W1 Canada )
CTRY CODE: 1 PH: 519-824-4120
FX:

EMAIL: fplascen@uogueiph.ca
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Elizabeth Pasek

Rwanda Wildlife Clubs

515 Karen Drive

Berea OH 44017 USA ")

CTRY CODE:'l PH: 440-243-8166
FX: 775-566-5266

EMAIL: Pasek2@hotmail.com

Jim Penn

Grand Vatley State University
1155 Au Sable Hall

Allendale M1 49401 Q?)

CTRY CODE: 1 PH: 5163318522
FX: 6163312328

EMAIL: pennji@gvsu.edu

A Mijail Pérez
Universidad Centroamericana

Pista de ]a Municipalidad s/

Managua Managua 00069@:? y
CTRY CODE; 505 PH: 278 4
FX: 2670106

EMAIL: ampp@ns.uca.edu.ni

Philippe Petithuguenin
CIRAD

TAB80/P53 Rh Lirg .
Montpellier 36398 France
CTRY CODE: 33 PH4-67615%03

FX: 4-67-617564
EMAIL: philippe.petithuguenin@cirad.fr

Frank Place
World Agroforestry Centre (ICRAF)
PQ Box 30677 R

Nairobi 0010@)
CTRY CODE: PH: 020-524000
: 020524001

AlL: f.place{@cgiar.org

Miguel Plonczak
Universidad de Los Andes

Av Chorros de Milla, Facultad de Ciencias

Forestales

Menida Merida 033p1 Venezucha
CTRY CODE: 58 'Wfﬂ
FX: 274 2 40 1506

EMAIL: plonczak@ula.ve
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amon Policarpio

olden Springs International Co
O Box 335————___
oniaraSolomon Islands

TRY CODE:677 PH: 21851
X: 21899

MAIL: teddyrt@yahoo.com

ornchai Preechapanya
ept of National Park Wildlife & Plant
onscrvation

30/1 M4 Dgn Keaw,
fac Rim Chaing Mai I0800
TRY CODE: 66 PH: 53 89134

X: 53 890931
MAIL: pcpe@loxinfo.co.th

ictor Prodigo

randeis University

0 Tumer Street

yaltham MA 02456 USA)

"TRY CODE: | PH_781-736-2770
X:

MAIL: vbprodigo@hotmail.com

.K.N.G. Pushpakumara

iniversity of Peradeniya

lepartment of Crop Science, Faculty of
griculture, University of. Peradeniya
eradeniya 20406\3: Lank}

'TRY CODE: 94 "RH..812 388239 or
386660

X: 2388239

MAIL: ngpkumara@pdn.ac.1k

ichard Raid

niv of Florida

200 E Palm Beach Rd

elle Glade FL. 3343 ’U@

TRY CODE: | PH: 561-993-1564

X: 561-993-]1582
MAIL: mr@ifas.ufl.edu

joukam Raphal
stitute of Agricultural Research for
'velopment

) Box 285 .
umban West Provinccﬁmgn\"
TRY CODE: 237 PH: 237-958-2966
{1 237-348-3024

4AIL: j_decuypere@yahoo.fr

Orlando, Florida, USA
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Laura Poppy

Agniculture & Apri-Food Canada

PO Box 940 i

Indian Head Saskatchewan 50G ZK@
CTRY CODE: | PH: 306-695-5119

FX: 306-695-2568

EMAIL: poppyla@agr.gc.ca

Martin Price

Educational Concerns for Hunger
Organization (ECHO)

17391 Durrance Rd

North Ft Myers FL 339]7@3;9
CTRY CODE: | PH: 23954373246
FX:239-543-5317

EMAIL: mprice@echonet.org

Suni} Puri

Indira Gandhi Agricultural University
Dept of Forestry

Raipur Chhattisgarh 492 -@
CTRY CODE: 91 PH: 771-2443529
FX: 771-2443521

EMAIL: spuri56@yahoo.com

Alexis Racelis

Univ of California

1156 High St —_

Santa Cruz CA 9506{Elisy
CTRY CODE: | PH: 4264253
FX: 831-359-9565

EMAIL: aracelis@ucsc.edu

Cralg Ramsey
Univ of Florida

5988 Hwy 90 Bldg 4900
Milton FL 3258 USA
CTRY CODE: | \PH:A450-983-5216

FX:
EMAIL: cramsey@uil.edu

Venugopaila Rao Rayudu

Laya

Flat No 502 Kurupam Castle Eastpoint
Colony

Visakhapatmam Andhrapradesh 530017
(Indizy
“CTRY CODE: 91 PH: 891.2530071

FX: 891-2784341
EMAIL: rayuduvnin@yahao,com
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Roberte Porro
World Agroforestry Centre (ICRAF)

Travessa Encas Bigheiro s/n
Belem PABrazil
CTRY COBE-55 PH: 51-2760041

FX:91-99886542
EMAIL: rporro{@cgiar.org

Wilson Agustin Proafio Rizzo
Compafiia Del Monte ~_—
Guayaquil Guayas 0059 Ecundor)
CTRY CODE: 593 PH: 85348
FX:042-881374

EMAIL: info{@delmonte.com.cc

Seema Purushothaman
Ashcka Trust for Rescarch in Ecology and
the Environment (ATREE)

Seema P, ATREE,659, 5th A Main, Hebbal,
Bangalore, Kamataka, India j;fj?
Bangalore Kamataka 560 024¢India
CTRY CODE: 91 PH:08-23 69, 2353
3942
FX: 08-2353 0070
EMAIL: seemap@atree.org;

Ernesto Raez-Luna

Trinational Initiative

Malecon ge 1a Reserva 281, Miraflores
Lima § Peru

CTRY :51 PH: 51-82-571264
FX: 51-82-572148

EMAIL: gavilancolorau@yahoo.com.ar

Meka R Rao

11 Ierisat Colony-1 Brig Syed Rd .
Secunderabad Andhra Pradesh 500 India
CTRY CODE: 91 PH: 40-27755902

FX:

EMAIL: mekarao@sol.net.in

Narayana Reddy

Central Research Institute for Dryland
Agriculture

Central Reseach institute for Dryland
Agriculture, Santoshnagan Pt
Hyderabad Andhra Pradesh 500 059¢India
CTRY CODE: 9! PH: 40-24530161
FX:40-24531802

EMAIL: nnreddy(@crida.ap.nic.in
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lonathan Reichlen

Jniv of Georgia

37 Ecology Bldg

\thens GA 3060F USA)

“TRY CODE: i PH:-706-542-6019
:‘X:

MAIL: jjiree@UGA.EDU

wrica Renaud

ieeds of Change

"0 Box 1299 ]

San Juzn Pucblo NM 8756@‘5‘;&2
"TRY CODE. 1 PH: 505.852:9040
*X: 505.852.1506

*MAIL: erica.renaud(@effemn.com

Felix Rivera
“olegio de Agronomos de Puerio Rico
PO Box 9065128 -~

3an Juan PR 0090 US?)

CTRY CODE: | PH787-648-619%
FX:

EMAIL: felix599@rcentennialpr.net

Donald Rockwood

Univ of Flortda

PO Box 110410 R
Gainesville FL 32611 [USA\;,

CTRY CODE: | PH: 352-846-0897
FX: 352-846-1277

EMAIL: dir@ifas.ufl.edu

Eric Rosenquist

JSDA

5601 Sunnyside Ave Rm 4-2260
3eltsville MD 20705-'USA/‘

STRY CODE: 1 PH:'301<504-4608
IX: 301-504-619]

IMAIL: emr@ars.usda.gov

Yiane Russell

Vorld Agroforestry Centre (ICRAF)
box 30677~ ~,

{airobi Kenya /

"TRY CODE 254 PH: 524000

X: 5242558

LQ*IA]L: d.russell@cgiar.org

Orlando, Florida, USA
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Rowan Reid
Univ of Meiboumne

School of-Regource Mgmt
3010 Australi}
CTR E: 61 PH: 3-83445011

FX: 3-83444665
EMAIL: rfr@unimelb.edu.au

Manja Reuter

Center for Development Research (ZEF)
Walter-Flex-Str 3

Bonn NRW 53113 Germany

CTRY CODE: 49 PH«<228:731727
FX:228-731889

EMAIL: ManjaReuter@gmx.net

Louie Rivers Jr
Kentucky State University

400 East Main Stree -,
Frankfort K 4060 :@
CTRY CODE: | PH™M03-597-6327

FX: 502-597-5933
EMAIL: Irivers@gwrnail kysu.edu

Eric Rodriguez

ANAM (National Environment Authority of
Panama}

Apartado C (0§43, Balboa-Ancon

Pana ngj‘?
CTRY ~307 PH: 254-4354
FX:254-4354

EMAIL: erirodrig@tutopia.com

Dana Roth

US Dept of State

2201 C St NW Suite 4333
Washington DC 2052@
CTRY CODE: 1 PH: 262<736-7428
FX: 202-736-7351

EMALIL: rothds(@state.gov

Lech Ryszkowsk:

Research Centre For Agricultural & Forest
Environment Polish Academy of Sciences
Bukowska 19 street :
Poznan Wielkopolska 60-80@1‘1
CTRY CQDE: 48 PH: 61 8475603

FX: 61 8473668

EMAIL: ryszagro{@man.poznan.pl
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Yvonne Reisner

Swiss Federal Research Station for
Agroecology & Agriculture
Reckenholzstrasge 191

Zurich CH 08046 Switzertand

CTRY CODE: 41 "PH:-13777126

FX:

EMAIL: yvonne.reisner@fal.admin.ch

Santa Ana Rios Ruiz

INIFAP

K 6 carr Celayz San Miguel de Allende
Celaya Guanajuato SBOIEEexiéo\

CTRY CODE: 52 PH: 481- 23 x204
FX: 461-6115323

EMAIL: rosarioterrones@lycos.com

James Robinson

USDA NRCS

PO Box 6567 .

Fort Worth TX 761 ‘ﬂjs;@

CTRY CODE: 1 PH:-817:509-3215
FX: B17-509-321¢

EMAIL: jrobinso@ftw.nrcs.usda.gov

Maria Leonor Roman Miranda

Universidad de Guadalajara

Km 15.5 Carret Guad-Nogales =
Las, Agujas, Zapopan Jalisco 451 :@
CTRY CQDE: 52 PH: 33-36-82-02

FX: 33-36.82-02-44

EMAIL: rmm32103 @cucha.udg.mx

Gregory Ruark

USDA Nationa) Agroforestry Center
National Agroforestry Cen@ East Campus
Lincoln NE 68583-0822-USA

CTRY CODE: 1 PH: 402-437-5178 x. 27¢
FX: 402437-5712

EMAIL: gruark@fs.fed.us

Syaka Sadio

FAQ

Vieterme Di Caracalla

Rome 00104 aly’

CTRY CODE+3% PH: 06-57058153
FX:

EMAIL: syaka.sudio@fao.org
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ic Salamanca

n Mariano Marcos Menmorial State
iversity

AMMSU-NLUC .
cnotan La Union 92515 Philippines
RY CODE: 63 PH:072-242-5

1 072-242-5642

JAIL: ericfsalamanca@eudoramail.com

ra Scherr

est Trends

0 Potomac St NW

shington DC 20007 USA

RY CODE: 1 PH: <298-3004
1 202-298-3014

{AIL: Sschem@forest-trends.org

etz Schroth

nter for International Forestry Research
FOR)

Joana Jennings 13

er do Chao Santarem Para 6810@
RY CODE: 55 PH:. 93-5271368

{AIL: g.schroth@cgiar.org

yward-Yana Shapiro

irs Incorporated

t Box 34 ,

1 Juan Pucblo NM 87566@
‘RY CODE: 1 PH: 505-8 26
: 505-852-0327

{AIL: howard shapiro@effem.com

orge Shorter
iversity of Maryland Eastern Shore

:kbone Rd

1cess Anne MD 2!85@

RY CODE: 1 PH: 41 -6193
1 410-651-7931

AlL: gsshorter@urnes.edu

e Simmons

nership for Development in Kampuchea
DEK)

3ox 554

3m Penh Cambodia>-

.Y CODE855-PH: 23 216224
23216224

\IL: nomadiccatatyst@yahoo.com.au

Orlando, Florida, USA
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Thomas Sauer

USDA ARS

2150 Pammel Dr

Ames 1A 5001 1@

CTRY CODE: I-PH:515-294-3416
FX: 515-294-8125

EMAIL: sauer@nstl.gov

Uwe Schneider

Brandenburg University of Technology
POBox 101344

Cottbus Brandenburg 03013 @
CTRY CODE: 49 PH: 355-6

FX: 355-69-2323

EMAIL: schnuwe@tu-cottbus.de

Jovy Servitillo

Isabela State University

Social Forestry Department, College of
Forestry & Environtental Management,
[sabela Siate Universi .

Cabagan Isabela 03328\Ehi]ipplin_t?
CTRY CODE: 63 PH: 919°3808571
FX:

EMAIL: jovzms@yahoo.com

Haider Shapo

Agricultural Research Corporation
Forestry Rescarch Center

Wad Medani Gezira State Sudan
CTRY CODE: 249 PH: 51 50
FX: 511843213

EMAIL: hsafil 23@yzhoo.com

Suraf Shrestha

Auburn University

School of Forestry & WildlifeSciences
Aubumn AL 36849{UsA

CTRY CODE: 1 PH-314-844-1062
FX: 334-844-1084

EMAIL: shressp@aubum.edu

Brian Sims

FAD

3 Boumneside

Bedford Bedfordshire MK41 7EG, Unite
Kingdorn s

\{CTRY-CODE: 44 PH: 1234 271 699
FX:

EMAIL: BrianGSims@aol.com
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Vivek Saxena

Government of Haryana, Forest Department
Rohtak Territorial Division,Jhapg Celony
Rohtak Haryana 12400(] India?

CTRY CODE: 91 PH: <292498

FX: 1262-242940
EMAIL: viveksax | 2@rediffmail.com

Kathrin Schreckenberg

Overseas Development Institute

111 Westminster Bridge Rd

Londen SEI 77DUnited Kingdo‘rn%
CTRY CCDE: 44 PH

FX: 020 7922 0399

EMAIL: k.schreckenberg@odi.org.uk

Dennis Shannon

Aubum University

202 Funchess Hall

Auburn University AL 3684€ USA ;
CTRY CODE: 1 PH: 334-844-

FX: 334-844-3945

EMAIL: shannda@auburn.edu

Keith Shepherd

ICRAF

ICRAF, PO Box 306

Neirobi N/A 001 Kmyq

CTRY CODE: 254 “RH020 524173
FX: 020 524001

EMAIL: k.shepherd@cgiar.org

Gudeta Sileshi
World Agroforestry Centre (ICRAF)

Southern Africa Regional pffic
Chipata Chipata 510089 Zambia
CTRY CODE: 260 PH:

FX:6-221725

e sy —~

Fergus Sinclair

Univ of Wales

Thoday Bldg, Deinicl Rd

Bangor Gwynedd LL57 2UW/United-

-Kingdomr )
-CTR¥-CODE: 44 PH: 1248-382459

FX:1248-382459%
EMAIL; f.lsinclain@bangor.ac.uk
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Hans Sjogren

swedish University of Agricultural Sciences

SE-901 83(Umen Swede

_TRY CODE: 46 PH: 90-7868346
FX: 90-7867669

=MAIL: hans.sjogren@ssko.slu.se

Mia Sodertund
United Nations

) UN Plaza, DC2-2276
New York NY 1001 @
~TRY CODE: | PH:\212.963 3262

FX: 917 367 3186
EMAIL: soderlund@un.org

Marias L Soto-Pinto
ECOSUR (Ei Colegio de la Frontera Sur)
SAFS, University of Wales —

~ o
Bangor Gwynedd LL57 2 United
Cingdor » UELied
ODE: 44 PH: 1248-382281
FX:
EMAIL: isoto@sclc.ecosur.mx

Nicole Strong

Univ of Florida

PO Box 110831 -
Gainesville FL 3261 (USA

CTRY CODE: | PH:\52-846-3496
FX:352-846-2094

EMAIL: nstrong@ufl.edu

Majda Khalil Suleiman

Kuwait Institute for Scientific Reserach
PO Box 24885 5
Kuwait Shuwaikh Safat 13!09@‘
CTRY CODE: 965 PH: 9624-2
“X:4815-199

IMAIL: mkhalil@kisr.edu.kw

irent Swallow
Vorld Agroforestry Centre (ICRAF)
CRAF

airobi 0001 %nnyil?
*TRY CODE: 754"FH: 020-524000

"X:020-524001
IMAIL: B.Swallow@cgiar.org
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1sT WORLD CONGRESS OF
AGROFORESTRY

Working Together for Sustainable Land-use Systems

1er Congreso Mundial de
Agroforesteria

%  ELPROGRAMADEL %

TN ACRARA LOOCoL,

CONGRESO

|.  Agroforesteriay Seguridad Alimentaria
Il. Biodiversidad
lll. Captura de Carbono

IV. Bases Ecologicas de la Agroforesteria en
Norteamérica

V. Trasferencia Tecnoldgica
VI. Arboles y Mercados
VIl. Problemas de Agua




—F _ |. Adopcion, Seguridad Alimentaria @
y superacion de la Pobreza s,

Los temas relacionaron a las sesiones en:

> Adopcion de la Agroforesteria(Tropical
y Templado),

Agroforesteria y Seguridad Alimentaria,

» Agroforesteria para la Nutricion y
Salud (SIDA/VIH), Superacion de la
Pobreza y Sustentabilidad)

Y

- . |l. Biodiversidad Ecoagriculturay &

AA LS
ROVNTION ACRUBA GOBILRNO DL LHILL
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Los temas relacionaron a las sesiones en:

A\

Biodiversidad,
Ecoagricultura,

Plantas Medicinales y Aromaticas en
Agroforesteria y

» Huertos Familiares Tropicales
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-~ lIl. Aspecto Biofisicos
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Los temas relacionaron a las sesiones en:

Interacciones Biofisicas ,
Captura de Carbono y Paisaje
Ecologia en el Oeste de Europa,

Captura de Carbono y Beneficios
Ambientales,

Herramientas de Apoyo para las decisiones

Mejoramiento Medioambiental, y Cambio
Climatico
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o IV. Aspectos Econdmicos y &
Sociales

Los temas relacionaron a las sesiones:

Analisis Economicos,

Tenencia de la tierra y Problemas de
Genero,

Conocimiento Local de Agroforesteria
en el contexto Global,

Leyes e Instituciones,

Aumentando los beneficios de la
Agroforesteria, y

Mecanizacion
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Suelos y Educacion Agroforestal

Los temas relacionaron a las sesiones en:

> Agroforesteria en Regiones
Semiaridas,

> Sesion de Propietarios,

» Suelo en Pequenas Granjas

> Estrategias de Manejo de Fertilidad y

> Educacion Agroforestal

~2 . VL. Manejo y Domesticacion @
de Arboles .................

Los temas relacionaron a las sesiones en:

Manejando la Diversidad Genetica,
Rotacion Corta de Cultivos y Arboles,
Phytoremediacion,

Arboles y Elementos de Manejo,
Domesticacién de Arboles y

Arboles en Paisajes Fragmentados

YV VV V VY
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wfin VIl. Problemas de Agua u%’

Los temas relacionaron a las sesiones en:

> Agroforesteria en zonas riverenas (proteccmn)
para la Calidad del Agua

» Control Erosion del Suelo, Reconstruccion de
Ecosistemas, y Reduccion de Sedimentos en el
Rio Amarillo en China

» Restauracion Forestal Riverena: mejorando el
habitat en cursos de agua (MENOCO), Funciones
de Ecosistemas, y el proceso de contaminacion
de las aguas en zonas Agricolas

»  Agroforesteria: Una Opcion Sustentable para la
perdida de agua re-usada en paises en vias de
desarrollo
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.. SISTEMAS SILVOAGRICOLAS @

Concepto De Sistemas Silvoagricolas:

FAO: "Un Sistema de manejo sostenido de la
tierra, que incrementa el rendimiento de ésta,
combina la produccion de cultivos y plantas
forestales  (y/o  frutales), simultanea o
consecutivamente, en la misma unidad de terreno,
y aplica prdcticas de manejo que son compatibles
con las prdcticas culturales de la poblacion local.”

- CARACTERISTICAS hd
ESTRUCTURA

PERMANENCIA

ASPECTOS SOCIOECONOMICOS

ROL POTENCIAL DE LOS ARBOLES

SUELO

MICROCLIMA

HIDROLOGIA

COMPONENTES BIOLOGICOS ASOCIADOS

ROL PRODUCTIVO DE LOS ARBOLES
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4# Influencia de los arboles en el Ambiente del %

COBIERNO DE CHILE
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MANEJO DE SISTEMAS &p
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e SILVOAGRICOLAS

» MANEJO DE PLANTAS
- Eleccion de especies
- Disefio de Sistemas
» MANEJO DE COMPONENTES
» MANEJO DE SUELOS
- Métodos de limpieza de terrenos
- Practicas de labranza
- Control erosién
- Mantenimiento de la fertilidad
- Uso arboles fijadores de nitrégeno
- Uso abonos verdes y cobertura de
» MANEJO DE PLAGAS




2 MANEJO DE SISTEMAS %@
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» SISTEMAS SILVOAGRICOLAS SECUENCIALES

En estos existe una relacion cronolégica entre
las cosechas anuales y los productos arbéreos;
es decir, que los cultivos anuales y las
plantaciones de arboles se suceden en el
tiempo.

- Corta y Quema o Cultivo Migratorio

- Taungya

Cultivo Migratorio

Wvﬁﬁﬁvwﬁi}

Cultivo Barbecho Cultivo Barbecho

Alimentario Alimentario




cppmo e s Sistema Taungya (Dos tipos) ———
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Cultivo Plantacion Cultivo Plantacién
Intercalado Forestal Intercalado Forestal
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> SISTEMAS SILVOAGRICOLAS SILMULTANEOS
Consisten en la integracion simultanea y continua
de cultivos anuales o perennes y arboles
maderables o de uso miiltiple.
- Plantacion de arboles en bordes

- Hileras alternadas y fajas alternadas

- Combinacion Aleatoria
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Hileras y fajas alternadas
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« Arboles productores de madera comercial en los
cultivos.

« Arboles frutales asociados con cultivos.

« Arboles de sombra o mejoradores de suelo en
cultivos.

-2 VENTAJAS DE LOS SISTEMAS 4@
T SILVOAGRiCOLAS ™% “

> Se captura una mayor cantidad de energia solar.

» Se logra un mayor aprovechamiento del espacio vertical y
se simulan, hasta cierto punto, los modelos ecoldgicos
naturales en su forma y estructura

> Se reducen los danos causados por vientos fuertes, impacto
directo de la precipitacion e intensa radiacion solar.

> Se retorna al suelo mayor cantidad de materia orgdnica.

> Se mejora la estructura del suelo y la eficiencia en el
reciclaje por la accion radicular a diferentes y mayores
profundidades.

> Se reducen los problemas de malezas por la disminucion en
la cantidad de luz que llega al suelo y posibles efectos de
"mulching”, lo que a su vez, disminuye la evaporacion de
agua.

»Se mejora la fertilidad del suelo al emplear especies
fijadoras de nitrogeno.

12
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Se promueve [a diversidad vegetal, lo que contribuye a prevenir
el ataque de plagas y enfermedades.

Se obtiene a menudo beneficios econémicos de los drboles
satisfaciendo necesidades de leia, postes, varas, maderas para
aserrio, frutos, forrajes, flores para la miel, y productos
medicinales.

Los drboles maderables constituyen un capital estable y un
sequro para resolver emergencias en caso de necesidad
inmediata de dinero.

Se reducen las necesidades de importar o pagar la energia,
sobre todo combustibles y otros productos traidos del exterior
del sistema.

Algunos modelos de produccién permiten un cambio gradual de
prdcticas destructivas del uso de la tierra hacia sistemas mds
estables, sin reducir la productividad y que son susceptibles a
modificaciones segin las experiencias locales y/o mundiales.

% . DESVENTAJAS DE LOS SISTEMAS

SILVOAGRICOLAS

Se promueve una competencia por la luz en los estratos
inferiores, lo cual, puede disminuir los rendimientos y
calidad de la produccién.

Se promueve la competencia por el agua del suelo, sobre
todo en los tiempos de escasez.

Los drboles retienen parte de la precipitacién en sus
copas, lo cual puede ser relevante si las lluvias son
ligeras

La cosecha de los arboles puede causar dafios mecanicos
asociados.

La mecanizacion se dificulta, a veces.

La humedad relativa mas alta en las cercanias del
cultivo asociado puede favorecer la proliferacion de
enfermedades fungosas.

GOBIERNO DE CHILE
SR R 3L 7 RS
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» A menudo los rendimientos de los cultivos, pueden ser
menores que en monocultives. Aunque el valor combinado de
cultives y arboles puede ser mayor, esto iguaimente ocurre a
largo plazo.

» Puede ser necesaria una mayor utilizacién de mano de obra,
factor negativo si ésta es escasa, por ende la mecanizacion
resulta ser una mejor alternativa.

> Existen una gran escasez de personal entrenado que maneje o
mejore sistemas agroforestales existentes, que disefhe nuevos
sistemas e instale parcelas demostrativas, lo cual puede
dificultar la transmision de tecnologia.




ANEXO 3

Informe Técnico: “Establecimiento
y Manejo de Sistemas
Silvoagricolas. Generalidades”
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ESTABLECIMIENTO Y MANEJO DE
SISTEMAS SILVOAGRICOLAS. GENERALIDADES

1.- INTRODUCCION

Durante miles de anos han existido las relaciones ecofisiologicas de los
bosques con su entorno natural. Son conocidas las multiples influencias de éste sobre
el clima, los suelos, el ciclo hidrologico, los cultivos y los animales, por mencionar

los mas importantes.

La relacion bosque - agricultura, siempre se ha considerado problematica
en el momento de establecer prioridades para satisfacer las necesidades del hombre,
pero es después de muchos afios que se ha empezado a comprender la necesidad de

la convivencia equilibrada entre estos elementos del Medio Ambiente.

Dentro de este equilibrio que hoy dia el hombre trata de mantener, esta el de
garantizar la ocupacion del espacio ambiental en las mejores condiciones de Manejo
v Productividad. Los sistemas silvoagricolas son considerados como una buena
opcion, para mantener el equilibrio de estos ecosistemas terrestres por el hombre, sin
menoscabar su productividad, siendo por lo tanto una forma de proporcionarle a las
generaciones futuras, la perpetuidad de bienes que requieren para su crecimiento y

desarrollo.

En las ultimas décadas ha aumentado el interés por los sistemas integrados
de produccion agricola, en donde se mezclan arboles y cultivos, tanto en el espacio
como en el tiempo.

Este tipo de sistemas integrados han sido promovidos para situaciones

particularmente fragiles, como es el caso de las cuencas hidrogrdficas donde la



agricultura migratoria esta destruyendo la cubierta forestal, asi como también son
ampliamente utilizadas en zonas dridas en peligro de desertificacion. Sin embargo,
estdn constituyendo ademds una interesante alternativa de productos de elevada

calidad (madera) y simultaneamente producciones agricolas muy rentables.

El presente trabajo tiene por objetivo establecer algunas generalidades

respecto al establecimiento y manejo de los sistemas silvoagricolas.



2.- SISTEMAS SILVOAGRICOLAS

2.1.- Concepto de Sistemas silvoagricolas.

Los sistemas silvoagricolas, enmarcados dentro de la agroforesteria, son
formas o patrones de uso de la tierra muy antiguos y ampliamente practicados, en
donde los arboles son deliberadamente plantados dentro de la misma parcela de
terreno junto a los cultivos agricolas, como parte de un arreglo espacial o dentro de
una secuencia temporal. Sin embargo, es en los ultimos tiempos que se han
desarrollado conceptos modernos de agroforesteria; pudiendo destacarse la
definicion de FAO como "Un Sistema de manejo sostenido de la tierra, que
incrementa el rendimiento de ésta, combina la produccion de cultivos y plantas
forestales (v/o frutales), simuitanea o consecutivamente, en la misma unidad de
terreno, y aplica practicas de manejo que son compatibles con las practicas

culturales de la poblacion local."”
2.2.- Caracteristicas de los Sistemas Silvoagricolas.

2.2.1.- Estructura: A diferencia de la agricultura y de la silvicultura, de las practicas
silvoagricolas combinan drboles y cultivos, integrando elementos de tales
disciplinas. En el pasado, raramente los agricultores consideraban los drboles
como una parte util del predio, mientras que los técnicos veran los bosques

simplemente como habital para el crecimiento de los arboles.

2.2.2.- Permanencia: El énfasis esta puesto sobre la optimizacion de los efectos benéficos
de las interacciones entre especies maderables y cultivos, reconociendo las
caracteristicas productivas y de proteccion de los arboles, como su componente
clave dentro del Sistema. Ultilizando los sistemas naturales como modelo y
aplicando sus caracteristicas ecologicas, se espera que la productividad pueda ser

mantenida por largo tiempo sin degradacion de la tierra; esto es particularmente



2.2.3.-

importante, considerando el actual interés por aplicar estas practicas en dreas de

tierras marginales con bajos insumos disponibles.

Incremento de la produccion: Como resultado de las relaciones complementarias,
entre componentes de la finca, condiciones de crecimiento mejoradas y uso eficiente
de recursos naturales (espacio, suelo, agua, luz, etc.), se espera que la produccion
total sea mayor en sistemas agrosilvicolas que en sistemas convencionales de uso

de la tierra.

2.2.4.- Aspectos socioeconomicos y culturales: Aungue los sistemas silvoagricolas pueden

2.2.5.-

ser apropiados y ser utilizados para una amplia gama de tamafios de terreno y de
condiciones socioeconémicas, su potencial ha sido culturalmente reconocido por
pequerios agricultores de dreas marginales y pobres. Considerando que los
campesinos estan usualmente incapacitados de adoptar tecnologias modernas de
alto costo, que no tienen conocimientos de las investigaciones agricolas recientes y
ante las frecuentes presiones por hacer productivas las tierras erosionadas, la
creciente escasez de proveedores de madera combustible y la necesidad de un gran
numero de familias de obtener recursos basicos a partir de un terreno cada vez mads
pequerio, se torna vital desarrollar sistemas de uso de la tierra que asocien o
articulen claramente la agricultura con la silvicultura, que conserven el ambiente y

que al mismo tiempo produzcan tanto alimentos como madera.

Rol potencial de los drboles: En general los arboles han sido subempleados en la
agricultura, y aun cuando es mucho lo que se ha escrito sobre sus virtudes, su
potencial ha quedado relativamente inexplorado. Ellos influyen sobre el resto de los
componentes del sistema agricola en virtud a su forma y sus habitos de crecimiento
(Figura 1). Sus frondosas copas influyen en la radiacion solar, la precipitacion y el
movimiento del aire, mieniras que sus extensos sistemas radiculares llenan grandes
volumenes del suelo. El sustrato o suelo donde crecen también puede ser alterado

por la absorcion de agua y de nutrientes, la redistribucion de éstos ultimos como
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desechos de hojas, al igual que el movimiento disturbador de las raices y sus

posibles asociaciones con hongos y bacterias.

Los arboles pueden mejorar la productividad de un agroecosistema debido a
su influencia en las caracteristicas del suelo, en el microclima, la hidrologia y otros

componentes biologicos asociados.

2.2.6.- Caracteristicas del suelo: Los drboles pueden afectar la fertilidad o el contenido de
nutrientes del suelo al explotar las reservas minerales ubicadas a mayor
profundidad, ya sea en el sustrato o en la roca madre, y al recuperar los nutrientes
lixiviados y depositarlos en la superficie como desechos de hojas. Esta materia
organica incrementa el contenido del humus del suelo, lo que a su vez acrecienta su
capacidad de intercambio de cationes y disminuye las pérdidas de nutrientes. La
materia orgdnica afadida también modera la reaccion del suelo (pH)} y por
consiguiente la disponibilidad tanto de nutrientes esenciales como de elementos
toxicos. Dado que el nitrogeno, el fosforo y el azufre son retenidos principalmente
bajo su forma orgdnica, para hacerlos disponibles resulta especialmente importante
tener altos contenidos de materia orgdnica. La asociacion de drboles con bacterias
fijadoras del nitrégeno y con micorrizas, también incrementan los niveles
disponibles de nutrientes. La actividad de los microorganismos tiende a aumentar
debajo de los arboles debido al incremento de la materia orgdnica (una mejor
provision alimenticia) y a un mejor medio de crecimiento (temperatura y humedad

del suelo).

Los arboles pueden también influir en las propiedades fisicas del suelo, de las
cuales la mas importante es la estructura. Esta mejora debido a una mayor cantidad
de materia organica (hojas, raices), asi como por la accion disturbadora de las
raices del drbol y de la actividad microbiana, ftodo lo cual ayuda a desarrollar
agregados mas estables. La temperatura del suelo es regulada por la sombra y la

cubierta de desechos.



El Rol que los darboles pueden jugar en la proteccion del suelo es bien
reconocido. Ademas de reducir la velocidad del viento las copas de los drboles
disminuyen el impacto potencial de las gotas de lluvia al golpear la superficie del
suelo. La capa de hojas que cubre la tierra, ademas de contribuir a mejorar la
estructura, también ayuda a reducir la erosion superficial. El sistema radicular
pivotante difuso que tienen muchas especies de darboles cumple la funcion importante

que es, dar estabilidad al terreno, especialmente en suelos de laderas empinadas.

2.2.7.- Microclima: En general los cambios de temperatura se ven atenuados por los
arboles: generalmente se registran temperaturas maximas inferiores y minimas mas
altas bajo las copas de los mismos, que en los espacios abiertos. Una baja
temperatura producida por la sombra de las copas, asi como un menor movimiento
del viento, tendrdan como resultado una reduccion del indice de evaporacion.
También se encuentra una humedad relativa mayor, bajo los drboles que en las areas

abiertas.

2.2.8.- Hidrologia: El balance hidrologico de un lugar dado, o de una finca o region, es
afectado por las caracteristicas estructurales y funcionales de los drboles.
Dependiendo de la densidad de las copas y las caracteristicas especificas de las
hojas, las precipitaciones pasan a través de ellas hasta la superficie del suelo donde
son interceptadas, luego son evaporadas, o pueden ser redistribuidas en forma de
precipitacion interna (gotas de niebla), la que es una fuente bastante significativa de
agua en las regiones humedas o de neblina. Como resultado de una estructura de
suelo mejorada y la presencia de un mantillo de hojas, el agua que llega al suelo se
utiliza mejor, debido a una mayor infiltracion y permeabilidad en la superficie. A una
escala mayor, especialmente en dreas propensas a inundaciones, los darboles pueden
desemperiar un papel importante al aumentar la infiltracion de agua hacia el

subsuelo.

2.2.9.- Componentes biologicos asociados: Varios componentes biologicos de los
agroecosistemas (p.e. cultivos, insectos, lombrices, etc.) pueden beneficiarse por la
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presencia de darboles compatibles. Aunque los mecanismos especificos son todavia
poco comprendidos, ellos generalmente se relaciona con un clima mds favorable, un
mejor régimen de humedad, un buen contenido de materia orgdnica y una mayor

disponibilidad de nutrientes.

2.2.10.- Rol productive de los drboles: Una de las mads valiosas caracteristicas de los
arboles, es que mucho de ellos producen un sinnumero de productos diferentes e
importantes tanto para los humanos como para los animales. No solo son fuente de
alimento y forraje, sino que también proporcionan madera, subproductos tales como
aceites y tinturas, y se utilizan con fines medicinales. La "robinia" (Robinia
pseudoacacia) por ejemplo, es una importante planta para la produccién de la miel,
fija nitrogeno y sirve para postes muy durables. La leucanea, otra leguminosa con
propiedades de fijar nitrogeno, es valiosa como alimento para aves y el ganado en
las zonas tropicales, por su alto contenido de vitaminas y proteinas, es asimismo una
Sfuente importante de lefia. Los drboles también pueden proporcionar un suplemento
importarte a la produccién de granos. Especies como la castana (Castanea sp.), y el
algarrobo (Ceratonia sp.), tienen un valor alimenticio mas alto en proteinas,
carbohidratos y grasas que algunos de los granos mads comunes, ademas tienen la
ventaja de crecer en tierras marginales sin necesidad de ser cultivadas. En Chile, el

tamarugo (Prosopis tamarugo} y el encino (Querqus sp)reunen también algunas de

las caracteristicas mencionadas.



3.- MANEJO DE SISTEMAS SILVOAGRICOLAS

El manejo tiene como objetivo recuperar, mantener o aumentar el nivel de
productividad del sistema a largo plazo y favorecer la conservacion de los recursos
disponibles. En consecuencia, las técnicas generales de manejo estan dirigidas a
proteger el suelo contra la pérdida de la capacidad productiva, mantener el balance
del ciclo de nutrientes y asegurar el suministro de agua y nutrientes para los cultivos,
a la vez que lograr un buen nivel de produccion. El manejo incluye: el
establecimiento y cuidado de cultivos y de otras plantas asociadas, el uso de los
suelos, el control de plagas y, en un sentido amplio, el uso dptimo del sistema desde

el punto de vista de los beneficios por obtener.

3.1.- Manejo de plantas en Sistemas Silvoagricolas.

3.1.1.- Eleccion de especies: Las especies son escogidas utilizando los siguientes criterios:
a) intentar modificar un sistema existente, en lugar de introducir uno nuevo;
b) dar preferencia a especies locales conocidas por los agricultores;
c) tratar de lograr un uso complementario de los recursos; y,

d) evitar efectos alelopdticos.

Es preferible modificar un sistema existente que llevar a cabo una
innovacion total, pues las posibilidades de aceptacion y de éxito son mayores si se
trata de técnicas ya conocidas. En la eleccion de especies de plantas adecuadas se
puede seguir un criterio semejante y favorecer a las especies locales, o bien a
aquellas cuyo uso es conocido por los agricultores, de ese modo resulta mas

probable que la modificacion sea adoptada y utilizada con éxito.

La informacion sobre la biologia y ecologia de una especie indicard cuales

son los requerimientos de luz, de nutrientes y de agua de cada cultivo. Por ejemplo,



con respecto a los requerimientos de luz, como el maiz no es tolerante a la sombra se
elegira esta especie para sistemas de cultivos en callejones, o "taungya”, pero no se
le asociara con drboles que provean una sombra densa al cultivo. El trigo y el arroz
son tolerantes a altas densidades de siembra pero no resisten la sombra durante el
llenado y maduracion de los granos, de modo que deben asociarse de manera que
puedan recibir bastante luz en este periodo. Las especies tolerantes a la sombra son,
en general, aquellas de las cuales se aprovechan sus partes vegetativas,
especialmente las hojas, como por ejemplo, arboles para la produccion de hojarasca
o forraje, el té, tabaco, pastos, leguminosas forrajearas. Las especies que producen
raices y tubérculos comestibles como la mandioca, batata y fiame pueden tolerar
hasta un 50% de sombra sin que se vean afectados sus rendimientos. Los arboles
Sfrutales y las palmas son intolerables a la sombra; por ejemplo, en el banano y la
palma africana el exceso de sombra puede aumentar los problemas de plagas y

retrasar la maduracion de los frutos.

La fenologia de una especie indica cual es el momento y cuales son las
condiciones ecologicas favorables para las diferentes etapas en el ciclo biologico de
la misma: crecimiento vegetativo, desarrollo, reproduccion, fructificacion.
Considera, asimismo, cuales son los periodos y condiciones mds favorables para las
prdcticas de poda, fertilizacion y cosecha, y en que condiciones las especies son mds
susceptibles a problemas como sequia, escasez de nutrientes e incidencia de plagas u

otros factores que puedan afectar la produccion.

Ademds, es importante tomar en cuenta el concepto de interferencia entre
plantas, ya sea especifica o interespecifica. La interferencia se refiere a la adicion de
algo que produce un impacto negativo sobre las plantas asociadas, a diferencia de la
competencia, que consiste en la remocion de algo esencial para el crecimiento o
desarrollo vegetal. Los efectos de alelopatia son un buen ejemplo de interferencia
como resultado de la adicion de sustancias, ciertos productos quimicos producidos

por una plania pueden tener efecto inhibitorio o estimulante para otras.
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3.1.2.- Diserio de Sistemas silvoagricolas: Los ecosistemas naturales pueden servir de
modelos para disefiar sistemas agricolas sostenibles. El rasgo mds conspicuo de los
bosques naturales es su organizacion estratificada, utilizando asi diferentes niveles
de energia y de recursos, cada estrato vegetal contribuye al funcionamiento del
sistema como un todo. Como resuitado, los estratos de copa disminuyen el impacto
de las gotas de lluvia al golpear el suelo y reducen la cantidad de luz solar que llega
directamente al mismo. Esto minimiza el potencial de pérdida de suelo, la
evaporacion se reduce y la velocidad de descomposicion de la materia orgadnica se
hace mas lenta. Generalmente hay poco movimiento de viento a nivel del suelo. En
la superficie del terreno, el mantillo de las plantas en descomposicion proporciona
una cubierta protectora y una fuente de nutrientes que luego serdn reciclados. Todas
estas condiciones crean un medio ambiental ideal para la microflora, la fauna, y
para los insectos y gusanos que aceleran la descomposicion y la incorporacion de la
materia organica al suelo, creando asi una buena estructura del mismo, la que a su
vez aumenta la aireacion y mejora la infiltracion del agua. Existe una variedad de
insectos presentes, algunos de los cuales son herbivoros, pero muchos de ellos
potencialmente dafiinos a la vegetacion son mantenidos en regla por los predadores
y pardasitos presentes. Bajo la superficie del suelo, se genera una multicapa rica en
nutrientes, la que es utilizada por las raices de varias plantas que exploran diferentes
volumenes de suelo. Es asi como, aquellos nutrientes que se filtran mds abajo de la
zona donde de extienden las raices mds pequerias de las plantas, son interceptadas
por las raices de drboles de penetracion mds profunda y devueltos a la superficie por

las hojas caidas.

Entender estos procesos en un sistema natural es esencial para establecer

sistemas de agricultura ecologicamente estables.

El disefio incluye la disposicion de las plantas en el terreno, densidad de
siembra o plantacion y distribucion a través del tiempo en un plan de rotacion. El
conocimiento de la biologia, ecologia y fenologia de las especies adgquiere una
importancia particular en este punto.
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La densidad de siembra o plantacién influye sobre la competencia
intraespecifica, es decir entre individuos pertenecientes a la misma especie y la
competencia interespecifica, entre individuos de diferentes especies. En el primer
caso, dado que las plantas pertenecen a la misma especie, tienen requerimientos
semejantes de luz, agua, y nutrientes. En consecuencia, se trata de lograr una
densidad tal que los recursos disponibles sean utilizados de manera eficiente: la
densidad dptima es aquella en la cual se produce mds, cuando empieza a bajar la
produccion se supone que ello sucede por efecto de la competencia. Tales son los
criterios seguidos generalmente al disefiar monocultivos; una densidad de siembra

elevada posee, en este caso, la ventaja de dificultar el establecimiento de malezas.

¢Cudndo se produce competencia interespecifica? Como en los sistemas
agroforestales existen asociaciones de diferentes especies, es posible que éstas
compitan por el uso de recursos, es decir, que interfieran con el desarrollo de las
otras. En este caso, se intenta disefiar la asociacion de manera que las plantas se
complementen en sus requerimientos en lugar de competir. En cultivos en callejones
con leucaena se hallaron pocas raices en los primeros 20 cm. de suelo, que es la
capa ocupada por la mayoria de los cultivos anuales; en consecuencia, se supone
que la competencia entre los drboles y los cultivos no resultaria un problema con

esta especie.

La orientacion de las hileras de los drboles afecta la utilizacion de la luz por
parte de los cultivos entre las lineas, En zonas tropicales, la disposicion de norte a
sur recibe luz directa en el centro del espacio entre las hileras solamente a mediodia,
mientras que una hilera de este a oeste la recibe el dia entero. Hileras con
orientacion irregular en el terreno recibirdn luz de una manera desigual. Todo esto
cambia de acuerdo a la latitud del sitio. En general, la disposicion en hileras de
cultivos y drboles facilita el manejo del sistema posibilitando tareas como la poda,

retirada de residuos o de arboles que se requieran cosechar.
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8¢ las plantas hacen uso diferente de los recursos a lo largo del ario, se puede
diseriar el sistema espaciando las fases del ciclo de vida de los diversos cultivos de
manera adecuada. Por efemplo, en algunas especies las plantulas son tolerantes a la
sombra, pero no lo son etapa adulita. En ese caso, en el disefio del sistema se
contemplara que cada especie llegue al estado adulto en un momento diferente. Esto

se puede lograr del siguiente modo:

1.- Plantando cultivos que alcancen la misma altura, pero que tengan diferentes

ciclos de vida.

2.- Plantando especies que alcancen diferentes alturas.

3.- Plantando cultivos en diferentes momentos.

4.- Minimizando la sombra que produce la especie mas alta, utilizando especies de

haojas erectas.

3.2.- Manejo de los componentes.

Varios factores deben ser considerados en la disposicion de las espacies de

plantas componentes, tanto en el espacio como en el tiempo.

Estos factores pueden incluir los requerimientos del cultivo y de las especies
involucradas cuando crecen juntas, a su forma de crecimiento (tanto encima como
debajo del suelo) y a su fenologia, a los requerimientos del manejo de todo sistema y
a la necesidad de acciones complementarias como la conservacion del suelo o la
mejora del microclima. De este modo los patrones de disposicion de las plantas son

especificos a los lugares. Los patrones posibles incluyen:

a) El cultivo intercalado de especies con plantaciones anuales, sembrdndose especies
herbaceas y lefiosas simultaneamente (o en la misma temporada). Fl
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espaciamiento de las especies lefiosas variard considerablemente, pero en las

regiones secas generalmente estaran mas distanciadas.

b) El clareo de franjas de un metro de ancho en bosques primarios o secundarios, a
intervalos convenientes v plantando especies agricolas perennes que toleren la
sombra, como el cacao. A continuacion la vegetacion del bosque serd entresacada
selectivamente -aq medida que las especies sembradas crezcan- y en unos cinco
anos habra un dosel de dos o tres capas que consistira en especies agricolas

perennes y las especies forestales seleccionadas.

¢} La introduccion de practicas de manejo como el raleo y la poda para permitir que
mas luz penetre al suelo de la plantacion, y la siembra de especies de cultivos
seleccionados entre hileras de drboles. El grado de entresacado o de poda

dependera de la cantidad de los arboles, la estructura de la copa, etc.

d) En zonas montafiosas se puede plantar especies de arboles en hileras a través de
la pendiente (siguiendo las curvas de nivel), en distintas disposiciones de
plantacion (hileras solas, dobles, alternas, etc.), y con un distanciamiento variable
entre ellas; entre los drboles y a lo largo de las lineas de contorno pueden
establecerse pastos conservadores del suelo. La superficie que queda entre las

hileras puede ser usada con especies agricolas.

e) Las cortinas o barreras de arboles de uso multiple alrededor de parcelas o
campos de cultivo. Los drboles formardn sefos vivos y rompevientos,
proporcionardan forraje y combustible y sefialaran los limites de las parcelas
agricolas. El esquema es especialmente adecuado para dreas de uso extensivo de

la tierra.
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f El dispersado de drboles en forma regular o al azar en zonas de agricultura
intensiva. Este sistema es popular en las dreas cultivadas de Asia, el Pacifico,

Africa y América del Sur.

El medio mas utilizado para cambiar las condiciones de luz en un sistema es la
poda. La intercepcion de la luz por la copa de los drboles es funcion del darea foliar;
sin embargo, no existe una funcion directa, porque después de cierto limite, una
hilera mas de follaje no puede afectar mucho mas condiciones luminicas del sitio. En
otras palabras, la eliminacion de parte del drea foliar de un arbol por medio de la
poda va a afectar menos la disponibilidad de la luz que la eliminacion de drbol
completo por medio de un raleo. Esto es importante porque indica que se pueden
podar algunos arboles para obtener lefia sin afectar mucho las condiciones del
sistema. Para afectar significativamente las condiciones luminicas por medio de la

poda es necesario que ésta sea severa.

Con la inclusion de arboles de uso multiple en los sistemas silvoagricolas,
también debe pensarse en manejo multiple, es decir, adecuar los componentes del
sistema a la utilizacion que se dé a cada uno. Por ejemplo, el espaciamiento amplio
es preciso para los darboles cuyo proposito principal es la cosecha de madera y se
deben emplear para ellos practicas como la poda de ramas bajas para favorecer la
forma. De estas podas se puede obtener lefia;, ademds entre estos drboles existe

espacio para intercalar cultivos.
3.3.- Manejo de Suelos
Se recomiendan técnicas de manejo de suelos tendientes a disminuir los riesgos

de erosion y a mantener o mejorar la fertilidad. Con tal proposito, las técnicas de

manejo estan disefiadas de modo que se cumplan los siguientes objetivos:



1.- Conservar una cubierta vegetal o de hojarasca durante la mayor parte del ario para
proteger la superficie del suelo; de esa manera se reduce el impacto del sol y de la

lluvia sobre el suelo y disminuyen los riesgos de erosion.

2.- Asegurar el contenido de materia orgdnica en los estratos superficiales del suelo, con el
fin de mejorar la retencion de nutrientes y del agua. Al incrementar la capacidad de
retencion de nutrientes, la materia organica no solo puede aumentar la eficiencia en el
uso de fertilizantes, sino también contribuir ademds a suministrar nutrientes que se
van a mineralizando lentamente, quedando de esa manera temporalmente protegidos

de la lixiviacion.

3.- Mantener un sistema de raices superficiales que contribuyan a conservar la estructura
del suelo y absorber los nutrientes que se encuentran en la capa superficial. De esa

manera disminuyen las pérdidas de nutrientes por lixiviacion.

4.- Minimizar en lo posible la remocion de materia orgdnica y nutrientes a traves de la
cosecha. En este caso se frata de dejar sobre el terreno la mayor cantidad posible de
residuos después de la cosecha, de modo que protejan al suelo, ademds de aportar

materia organica y nutrientes.

5.- Tratar de disminuir en lo posible las quemas frecuentes, para evitar pérdidas de
nutrientes a través de volatilizacion y lixiviacion. Es posible aprender el manejo de la
quema para utilizarla como una herramienta del agricultor. El objetivo es obtener sus
beneficios (limpieza del terreno, provision de nutrientes al suelo por medio de las
cenizas, etc.), sin sus posibles efectos detrimentales (pérdidas excesivas de nutrientes,

eliminacion de materia orgdnica, etc.).

3.3.1.- Métodos de limpieza de terreno.: Las prdacticas mds utilizadas del terreno para la

siembra incluyen métodos manuales, mecdanicos, quimicos y la quema.
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El corte manual del bosque, incluso con utilizacion de motosierra, es preferible
al uso de maquinaria pesada, para evitar la compactacion de los suelos y
perturbacion de los estratos superficiales que produce su uso. Si por razones
economicas debe utilizarse maquinaria, el corte de los arboles lo mds bajo posible

resulta casi equivalente a la limpieza manual.

La quema del bosque, a pesar de las pérdidas de nutrientes que ocasiona, es
preferible al uso de maquinaria. La quema causa pérdidas por volatilizacion de la
mayor parte del carbono, nitrogeno y azufre contenidos en la biomasa, mientras que
el fosforo, potasio y calcio son retenidos en las cenizas. Generalmente se supone que
los nutrientes de las cenizas son incorporados al suelo en su totalidad, sin embargo,
en una quema demasiado caliente pueden haber pérdidas sustanciales en forma de
particulas que son elevadas por el calor y luego llevadas por el viento; de esa
manera pueden perderse cantidades sustanciales de potasio, calcio, y fosforo. Por
otro lado, una quema moderada e incompleta acelera la mineralizacion de nutrientes
en comparacion con la descomposicion de la hojarasca en situaciones normales.
Finalmente, una alternativa consiste en dejar los restos de vegetacion cortados para
que se descompongan bajo una cubierta verde de leguminosas, esto evitaria las

pérdidas de carbono y nitrogeno que inevitablemente ocurren con la quema.

El uso de herbicidas es otra alternativa que debe tenerse en consideracion para
tratar de evitar el corte y desmalezado mecanico, aunque con el inconveniente de los
efectos residuales que posiblemente afectaran a los cultivos; ademadas, los herbicidas

son caros y algunas veces peligrosos cuando son mal utilizados.

3.3.2.- Prdcticas de Labranza: El objetivo es la preparacion del suelo para la siembra o
plantacion y la eliminacion de malezas. Las practicas mds frecuentes son: el uso del

arado, la labranza manual y la "labranza minima”.

La labranza frecuente y excesiva, en condiciones de precipitacion abundante y
temperaturas elevadas, pueden ocasionar el deterioro de los suelos tropicales. El uso
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repetido de implementos de labranza pesados tiende a destruir la estructura, invertir
los horizontes y compactar al suelo. Esto disminuye la infiltracion, con lo cual
aumenta la escorrentia, con los consiguientes riesgos de erosion; ademds, se deja al
suelo temporalmente expuesto, sin cobertura. También resulta afectado el

crecimiento de las raices y su capacidad para la absorcion de nutrientes y agua.

Debido a que una de las razones para efectuar la labranza es el control de
malezas, es preferible reemplazar esta prdctica por otras técnicas que logren el
mismo objetivo. Cuando se realiza un control de malezas adecuado, los rendimientos
de las cosechas en los sistemas sin labranza pueden ser equivalentes a los obtenidos
con el empleo de métodos de labranza convencionales. El sistema de cultivo sin
labranza disminuye la erosion y aumenta el contenido de materia organica del suelo.
De ese modo se pueden mantener niveles de produccion elevados, mientras que se
han observado reducciones drasticas en el rendimiento cuando se realiza labranza

continua en los suelos tropicales, aun durante los 3 - 5 primeros afios de cultivo.

A pesar de los beneficios de los sistemas sin labranza , es necesario tener en
cuenta que con frecuencia la labranza es una manera conveniente de eliminar las
malezas y preparar el suelo para la siembra; ademads, se evita la dependencia del uso
del herbicidas. La conveniencia de la labranza estd determinada por las
caracteristicas del suelo y la abundancia de malezas; mads que "Sistemas sin
labranza”. Seria apropiado hablar de "Sistemas de labranza minima", en los cuales
se trata de disminuir en lo posible el uso de implementos para trabajar el suelo y se
utilizan otros métodos para el control de malezas, tales como aumentar la densidad
de siembra para dificultar el crecimiento de las malezas, el uso de coberturas verdes,

o la aplicacion de herbicidas.

3.3.3.- Control de la erosion: Algunas técnicas aconsejables para disminuir los riesgos de
erosion en las dareas con pendientes pronunciadas son: el cultivo en terrazas
(siguiendo las curvas de nivel), la construccion de barreras y el uso de acequias de
infiltracion.

18



3.3.4.- Mantenimiento de la fertilidad del suelo: La utilizacion de fertilizantes es a menudo
ineficiente en suelos de regiones tropicales, debido a las pérdidas de nutrientes por
escorrentia, erosion, lixiviacion y la volatilizacion causada por las temperaturas
elevadas. En consecuencia, suele ser un método relativamente caro; por otra parte ,
tiende a ser menos conveniente depender exclusivamente del uso de fertilizantes para

mantener la produccion de los suelos en un nivel economicamente factible.

Ademas, los precios de los fertilizantes a menudo no estan al alcance de los
agricultores, de manera que puede ser mds adecuada la utilizacion de otras técnicas
para el mantenimiento de la fertilidad, especialmente en los casos en que los

recursos economicos son limitados.

3.3.4.1.- Uso de drboles fijadores de Nitrogeno: Al utilizar arboles fijadores de nitrégeno
es necesario tener en cuenta algunos aspectos de manejo. Es preciso escoger las
especies y origenes de drboles fijadores de nitrégeno de acuerdo con su capacidad
fijadora, sus requerimientos en cuanto a fertilidad de los suelos y la susceptibilidad

al dafio producido por nematodos y termitas.

En muchos casos puede ser necesario inocular los arbolitos con cepas
especificas de bacterias fijadoras de nitrégeno. La inoculacion con nodulos de otros
arboles (triturdndolos y mezcldndolos con las raices de los arbolitos) no es

recomendable debido a la posibilidad de propagar patégenos.

3.3.4.2.- Uso de abonos verdes y cobertura de hojarasca: Se utilizan como abonos verdes
especies cuyo objetivo principal es la cobertura del suelo para contribuir a su
proteccion, suministro de nutrientes como nitrégeno, y disminucion de la

compelencia.

El uso de abonos verdes tiene la ventaja de que las raices del cultivo utilizado

como abono ayudan a mantener la estructura del suelo. Por otro lado, la



contribucion de materia orgdnica y nutrientes puede ser menor o mds lenta que

cuando se emplea una cobertura de hojarasca.

A pesar de las ventajas del uso de coberturas de hojarasca, es conveniente
notar que se necesita una cantidad considerable de materia seca por hectdrea para
que se logren efectos significativos. En sistemas agroforestales las hojarasca del
cultivo y de los drboles asociados puede proveer proteccion, si ésta tiene una tasa de
descomposicion relativamente lenta, o puede ser una fuente mads o menos rdpida de
nutrientes para el suelo, si su descomposicion es relativamente rapida; de manera
que segun sea el efecto preferido (proteccion o suministro de nutrientes) debe
elegirse las especies adecuadas, basandose en datos conocidos sobre su tasa de

descomposicion y de liberacion de nutrientes.

3.4.- Manejo de Plagas.

En un habitat diverso es mds probable encontrar mayor diversidad de
enemigos naturales de las especies dariinas a los cultivos. Asimismo, cuando el
ecosistema es heterogeneo, las plantas no hospederas actiian como barreras que
impiden el fdcil desplazamiento de insectos y reducen de ese modo su efecto. Lo
opuesto ocurre en monocultivos, en los cuales se facilita el movimiento de insectos de
planta a planta. En un ambiente mas diversificado también existen mayores
probabilidades que existan especies vegetales que produzcan sustancias
aleloquimicas, es decir, compuestos que son toxicos o poseen algiin tipo de accion

contra algunos herbivoros.

Un aspecto importante, es seleccionar cuidadosamente las especies de la
asociacion y de la rotacion, procurando que no tengan plagas en comun o sirvan de

hospederas de pardsitos que afecten a otras.

Otro aspecto clave se refiere a la aplicacion de plaguicidas. Su uso tiene las

desventajas de los costos, la relativa ineficacia en el control de ciertas plagas y los
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problemas de contaminacién de alimentos vy suelos. Ademds, la utilizacion
indiscriminada puede conducir a la eliminacion de enemigos naturales de especies
darinas a los cultives y de otras especies benéficas (polinizadores en general, como

las abejas).

Existe un conjunto de técnicas conocidas con el nombre generalizado del
"Manejo Integradeo de Plagas". La seleccion de especies adecuadas en una
asociacion con respecto a la susceptibilidad a plagas, la presencia de hospederos
intermediarios, la accion de depredadores y la necesidad del uso racional de

plaguicidas, son aspectos a considerar en estas prdcticas del manejo.

Técnicas del manejo integrado de plagas incluyen el uso de plaguicidas
selectivos es decir que combaten solo a las especies dafiinas, sin perjudicar a las
benéficas. La eliminacion de malezas también constituye una prdctica aconsejable

cuando éstas sirven de hospederas temporarias de plagas que afectan a los cultivos.

También se incluyen entre las técnicas de control integrado de plagas
aquellas que evitan la predisposicion de las plantas al ataque de insectos y
enfermedades. Ciertas condiciones desfavorables para el crecimiento vegetal, tales
como deficiencias de agua y nutrientes, debilitan a las plantas y las hacen mds
susceptibles al ataque de insectos y enfermedades. En contraste, el exceso de
nitrogeno en el suelo puede hacer a las plantas mas palatables para los insectos.
Esto ocurre a veces cuando se aplican fertilizantes nitrogenados y cuando se siembra
una graminea en asociacion o siguiendo a una leguminosa fijadora de nitrogeno, en
un plan de rotacion. Finalmente, la sombra y la humedad excesiva pueden favorecer
las condiciones para la reproduccion y la incidencia de ciertas enfermedades

producidas por hongos, como ocurre con la roya del cafeto.

3.4.1.- Control Cuarentenario: La IX Region de la Araucania posee la condicion de zona

libre de enfermedades cuarentenarias del cultivo de la papa, como son Angiosorus
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solani, (Carbon de la papa), Globodera rostochiensis, (Nematodo Dorado) y

Pseudomona solanacearum (Marchitéz Bacteriana).

Durante el afio 1997, se descubrio un foco de carbon de la papa y que
compremetia a 96,2 hectareas, distribuidas en 12 predios de las comunas de Carahue

y Puerto Saavedra.

Dada su condicion de area libre de enfermedades cuarentenarias se inicio un
programa de control y erradicacion de la plaga, de tal forma de evitar la
diseminacion de la enfermedad y continuar con el proceso exportador del tubérculo.
Este programa contemplo el "Sellado” de los potreros infectados, a través de una
medida cuarentenaria por 10 arios, de total inmovilidad del sustrato (suelo), a través
de prohibir los cultivos anuales y solo permitir la produccion de pasto con fines de

corte y conservacion y/o la repoblacion forestal. (Figura 4).

Después de un importante andlisis con los propios agricultores afectados, se
determind implementar un sistema Silvoagricola de produccion, a través de la

plantacion de Populus mussolino (alamo mussolino) y Populus hibrido (alamo

hibrido), en densidades de 264 darboles por hectarea, en plantaciones de 3 metros
sobre hileras y 12 metros entre hilera. De esta manera, se establecio una medida de
proteccion sanitaria, compatible, con una medida productiva, al permitir la
produccion anual de forraje para corte y el crecimiento simultaneo de una especie

Sforestal.

Una vez levantada la cuarentena de 10 afios, se pueden explotar los alamos y/o

iniciar un programa de produccion de cultivos anuales en callejones.
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Figura 2

Proteccién sanitaria a través de Sistema Silvoagricola
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3.5.- Manejo de Sistemas Silvoagricolas.

3.5.1.- Sistemas Silvoagricolas Secuenciales: En estos existe una relacion cronologica
entre las cosechas anuales y los productos arboreos; es decir, que los cultivos

anuales y las plantaciones de arboles se suceden en el tiempo.

3.5.1.1.- Corta y Quema o Cultivo Migratorio: Es el mas antiguo de los sistemas
silvoagricolas y se remonta al tiempo en que el hombre, paso por primera vez de la

Jase de caza y recoleccion al sistema de vida basado en el cultivo de plantas.

El bosque se corta, seca y quema con objeto de desbrozar la tierra y
devolver al suelo los nutrientes contenidos en la biomasa forestal, para poder

sembrar los cultivos alimenticios.

El cultivo dura 2 a 3 ados, y después de la tierra se deja
"descansar”(barbecho) durante un periodo mas largo (8 a 10 arios) a fin de

restaurar el suelo y preparado para el proximo ciclo de quema y cultivo (figura 2).

Figura 3
Cultive Migratorio
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3.5.1.2.- Taungya: Consiste basicamente en la repoblacion de un drea, mediante la
remocion del bosque natural y el establecimiento de cultivos agricolas bajo la
plantacion forestal hasta que, debido al crecimiento de los drboles, no sea posible
continuar cultivando la tierra bajo el bosque, trasladandose eventualmente los
campesinos a otros sectores predefinidos donde se repite la misma operacion hasta
dejar establecida la plantacion forestal en toda el area.  Las diversas

manifestaciones de este sistema suelen ocurrir también en areas desnudas (Figura 3).

Figura 4
Sistema Taungya (Dos tipos)
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3.5.2.- Sistemas Silvoagricolas Simultineos: Consisten en la integracion simultanea y

continua de cultivos anuales o perennes y drboles maderables o de uso multiple

3.5.2.1.- Plantacion de arboles en bordes (Cercas vivas y cortinas rompevientos):Estos
sistemas muy utilizadas en el sector rural americano, se presentan comunmente
asociadas, tanto para cultivos como para praderas. La denominacion de esta
practica expresa claramente los objetivos fundamentales perseguidos. Sin embargo,
el uso de la madera producida para lefia y carbon, postes, y a veces para aserrio,

esta dando una importancia especial a estas practicas recientemente.

Las cercas vivas son generalmente hechas con especies de vigorosa capacidad

de renuevo. Las leguminosas usadas son Erytrina spp y Gliricida sepium y otras

especies tales como higueras, cactus y euphorbia. Las especies maderables
seleccionadas para cortinas rompevientos usualmente tienen el mismo valor

econdmico, se prefieren pinos, cipreses, eucaliptus, entre otras (figura 4).

Figura 5
Arboles en bordes
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3.5.2.2.- Hileras alternadas y fajas alternadas: También se denominan callejones,
avenidas, corredores, zonas o setos. Una faja difiere de una hilera, en que estd
compuesta de dos 0 mas hileras. Para tierras ubicadas en laderas se ha ideado este
sistema de hileras y fajas alternadas, en razon a que estan plantadas a muy poca
distancia, formando setos y siguiendo las curvas de nivel. Son el medio vegetativo

mds efectivo para estabilizar y conservar los suelos de las laderas (figura 5).

Figura 6

Hileras v fajas alternadas
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3.5.2.3.- Combinacion Aleatoria: Es un sistema en que no hay una disposicion especifica u
ordenada de los cultivos componentes (Fig. 6) Si bien la disposicién parece cadtica,
en realidad las plantas ocupan los lugares ecoldgicamente apropiados y pueden

coexistir muy bien.

Figura 7

Combinacion aleatoria

IV

En esta categoria se pueden describir tres sistemas.

a).- Arboles productores de madera comercial en los cultivos: Una gran variedad de
experiencias se reporta sobre este sistema para casi todos los paises. En general,
el espaciamiento aplicado entre los arboles, determina una densidad inferior a las
plantaciones forestales con fines madereros exclusivos. En plantaciones de
coniferas se suele plantar 250 arboles/ha. y en latifoliadas alrededor de 200

arboles/ha,

Muchas especies forestales han sido utilizadas en asociaciones de té, café,
cacao, como también con cultivos anuales soya, maiz, arroz en las que destacan

Cordia alliodora y Cedrela adorata en América tropical; Grevillea robusta,

Acrocarpus fraximifolius y Terminalia superba en Africa. Asociados a cultivos de
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cereales y leguminosas se usan Nothofagus, pinus, populus, Pawlonia tomentosa, y

otros en el sur de América.

b).- Arboles frutales asociados con cultives. Los drboles frutales pueden ser
facilmente combinados con cultivos, en plantaciones relativamente densas;
plantaciones puras de drboles frutales son posibles Citrus sp. y ciertas palmas

(cocos nucifera y Elaeis guianensis). La produccion de fruta de especies

forestales, ha sido también usada con éxito, tal como el marey (Anacardium

occidentale), la nuez del Brazil (Bertholletia excelsa), y la macadamia

(Macadamia integrifolia) y la castaria en Chile (Castanea sativa).

c).- Arboles de sombra o mejoradores de suelo en cultivos. Cultivos perennes de
bosques tropicales, principalmente el café y el cacao, han sido cultivados por
muchos arios bajo la sombra. En el orden de tener un mejor control de la sombra
de los drboles se seleccionan especies secundarias de crecimiento rapido con una
buena capacidad de retofio. Los drboles son entonces podados regularmente, en

especial durante el periodo de fructificacion del cultivo.

Muchos drboles leguminosos son usados frecuentemente: Erythirina spp,

Inga spp, Gliricida sepium, Leucaena leucocephala, entre otros.
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4.- VENTAJAS Y DESVENTAJAS DE LOS SISTEMAS

4.1.-

SILVOAGRICOLAS.

La comparacion entre sistemas de produccion agropecuaria basados en
monocultivos de plantas anuales o perennes con técnicas agroforestales es una tarea
dificil, ya que frecuentemente los monocultivos no tienen paralelo en agroforesteria
o, si bien existe, pueden no encontrarse bajo condiciones comparables. Las
evaluaciones se complican por las proyeccion econdmicas a corto y largo plazo
sobre el valor de la madera o por la estimacion actual y/o futura del impacto
ambiental. Incluso, la evolucion dinamica de los factores sociales y culturales
complican estas evaluaciones. Es por esto que la promocion de técnicas

agroforestales debe basarse en una consideracion cientifica y cuidadosa.

Ventajas:

a).- Se captura una mayor cantidad de energia solar.

b).- Se logra un mayor aprovechamiento del espacio vertical y se simulan, hasta
cierto punto, los modelos ecologicos naturales en su forma y estructura

¢).- Se reducen los dafios causados por vientos fuertes, impacto directo de la
precipitacion e intensa radiacion solar.

d).- Se retorna al suelo mayor cantidad de materia organica.

e).- Se mejora la estructura del suelo y la eficiencia en el reciclaje por la accion
radicular a diferentes y mayores profundidades.

f).- Se reducen los problemas de malezas por la disminucion en la cantidad de luz
que llega al suelo y posibles efectos de "mulching”, lo que a su vez, disminuye la
evaporacion de agua.

£).- Se mejora la fertilidad del suelo al emplear especies fijadoras de nitrogeno.

h).- Se promueve la diversidad vegetal, lo que contribuye a prevenir el atague de

plagas y enfermedades.
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i).- Se obtiene a menudo beneficios economicos de los drboles satisfaciendo
necesidades de lefia, postes, varas, maderas para aserrio, frutos, forrajes, flores
para la miel, y productos medicinales.

j).- Los darboles maderables constituyen un capital estable y un seguro para resolver
emergencias en caso de necesidad inmediata de dinero.

k).- Se reducen las necesidades de importar o pagar la energia, sobre todo
combustibles y otros productos traidos del exterior del sistema.

.- Algunos modelos de produccion permiten un cambio gradual de practicas
destructivas del uso de la tierra hacia sistemas mds estables, sin reducir la
productividad y que son susceptibles a modificaciones segun las experiencias

locales y/o mundiales.

4.2.-Desventajas:

a).- Se promueve una competencia por la luz en los estratos inferiores, lo cual, puede
disminuir los rendimientos y calidad de la produccion.

b).- Se promueve la competencia por el agua del suelo, sobre todo en los tiempos de
escasez.

c).- Los drboles retienen parte de la precipitacion en sus copas, lo cual puede ser
relevante si las lluvias son ligeras

d).- La cosecha de los drboles puede causar dafios mecanicos asociados.

e).- La mecanizacion se dificulta, a veces.

f.- La humedad relativa mds alta en las cercanias del cultivo asociado puede
Sfavorecer la proliferacion de enfermedades fungosas.

g).- A menudo los rendimientos de los cultivos, pueden ser menores que en
monocultives. Aunque el valor combinado de cultivos y arboles puede ser mayor,
esto igualmente ocurre a largo plazo.

h).- Puede ser necesaria una mayor utilizacion de mano de obra, factor negativo si

esta es escasa, por ende la mecanizacion resulta ser una mejor alternativa.
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i).- Existen una gran escasez de personal entrenado que maneje o mejore sistemas
agroforestales existentes, que disefie nuevos sistemas e instale parcelas

demostrativas, lo cual puede dificultar la transmision de tecnologia.
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5.- CONCLUSIONES.

- Los sistemas silvoagricolas nacen como una alternativa ante la problematica del
manejo adecuado de las tierras en las regiones tropicales y subtropicales del

mundo.

- Los sistemas silvoagricolas y los sistemas agroforestales en general, pueden
contribuir al desarrollo rural mediante el suministros de productos derivados del
manejo de estos sistemas y bienes fundamentales para la poblacion rural, por
medio de la conservacion de la estabilidad ambiental necesaria para una
produccion constante de alimentos y mediante el aporte de empleos e ingresos

agricolas y forestales.

- Existe a nivel mundial un sinnumero de experiencias, investigaciones y literatura
especializada que tratan el tema agroforestal y que estan a disposicion de
agricultores, técnicos y especialistas, con el objeto de iniciar programas masivos

de difusion y aplicacion.

- Cada region y cada agricultor en particular debera analizar las diferentes
alternativas de intervencion de su predio, para implementar, algun sistema
silvoagricola, que se adapte a sus necesidades y se pueda desarrollar en armonia

con su entorno y de acuerdo a los recursos disponibles en su sector.
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The University of Missouri Center for Agroforestry
(UMCA) is an interdisciplinary research, teaching and
technology transfer program that draws on the
expertise of university faculty in forestry, fisheries and
wildlife, entomology, plant pathology, agronomy,
animal science, agricultural economics, rural sociology
and horticulture. The Center coordinates agroforestry
activities for use in Missouri and adjacent areas of the
Midwest. Its mission is to initiate, coordinate and
enhance agroforestry activities to meet the
environmental, social and economic needs of land
management within the state of Missouri, North
America and the termperate zone worldwide.
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Agroforestry

Agroforestry is a set of integrated land use practices. It combines trees, shrubs, forages, grasses,
livestock and crops in innovative, flexible combinations tailored to the tandowner's needs. The goal in
agroforestry is to optimize production and conservation benefits.

Properly designed and implemented, agroforestry practices can
¢+ Increase crop production

Diversify products and farm income

Improve soil quality and reduce erosion

Improve water quality and reduce damage due to fiooding

Enhance wildlife habitat and improve biodiversity

Reduce pest management inputs

* > > +

In the temperate United States, agroforestry consists of five main practices:
(1) Alley Cropping
(2) Silvopasture
(3) Riparian Forest Buffers
(4) Windbreaks and
(5) Forest Farming.

When designing and implementing any of the five practices, it is important to consider the
compatibility of the species with the site, the compatibility between species, the farm equipment
available and the potential markets. Your local natural resource professionals in agriculture extension,
the natural resources conservation service, and your local state forestry office can provide you with
design and implementation assistance, as well as information regarding restrictions or requirements
for stream-side proteciion or maintaining wildiife habitat.

Alley Cropping

Alley cropping is the planting of trees
and/or shrubs in single or multiple
tree rows at relatively wide spacing
with a companion crop grown in the
alleyways between the tree rows. The
benefits realized in alley cropping
practices include increased income
diversity, biological diversity,
improved aesthetics and reduced
negative environmental impacts.

Alley cropping practices are designed
according to the site characteristics,
the tree products desired (e.g., nuts .
or timber), the growth requirements of the selected tree, the crop being grown in the alleyway, the
farm equipment available and the landowner's objectives. For example, alleys can be arranged in

S Ay

A} " 2

3

"
o
e B
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Planting
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Figure 1 - Equipment trave! lanes illustrated in a grid pattern planting design.
Tree rows are planted on the contour on sloping sites.

straight rows and on diagonals to allow equipment to travel in
various directions, reducing soil compaction (Figure 1). On
sloping land, it may be necessary to plant the rows on the contour
creating a terrace to reduce soil erosion due to water runoff,

. . . Walnut and corn alley cropping practice.
While designs for an alley cropping

practice will vary depending on landowner
objectives, there are several basic
considerations. Spacing between the
trees within the row and beiween the rows
of trees must be considered when
designing an alley cropping practice.
Distance between the rows is determined
by (1) the growth requirements of the
companion crop, {(2) the width of the
available farm equipment, (3) the type of
tree(s) grown, (4) the desired product(s),
and (5) the duration or length of time the
landowner wishes to grow a light
demanding crop in the alleyway. Selected
trees should be deep rooted, create a light
shade and produce one or more products
(timber, nuts, fruit, pinestraw). Shrubs or

'

Single
Tree Row

@ ® © © O

Alley width

Figure 2 - Tree arrangement in triple (evergreen tree or shrub in
the outer rows with a deciduous tree in the middle row), double
and single rows.

ceniferous trees can be used in multiple tree rows
(Figure 2) to provide additional products and to train
hardwood species to grow straight and tail, producing
high value timber products. Growing trees for timber or
nuts may require pruning of young trees. Pruning young
nut trees to a height of eight (8) feet allows equipment to
pass below the branches for mowing and harvesting of
nuts while retaining much of the crown area. Greater
pruning heights, to reduce defects in the wood caused by
low branches, may be required for producing gquality
timber.

University of Missouri Center for Agroforestry
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Traditional row crops as well as hoerticuitural, medicinal or vegetable crops can be incorporated into an
alley cropping practice. As the trees grow and produce more shade in the alleyways, companion crop
selections may change. Over time, competition for water can limit the width of the area in the alley
that can be cropped. Deep trenching with a ripper, trencher or chisel plow between the tree row and
the crop to sever lateral tree roots (known as lateral root pruning) may be necessary to minimize
production losses of the alley crops. Wider alleyways will accommodate creps that require full sun
such as corn and soybeans. When shade becomes limiting, there will need to be a shift to a more
shade tolerant crop such as shade tolerant forages or berry producing shrubs.

Silvopasture

Silvopasture deliberately combines trees
with forage and livestock production in an
intensively managed practice. Latting cows
graze in a natural woodland area without
any type of tree or forage management is
NOT considered a silvopastoral practice.

Silvopasture Planting Deasigns

Cattle grazing in pecan silvopasture practice.

Rotationally grazing livestock, planting, pruning and protecting
trees and monitoring forage quality are all part of managing a
silvopasture practice. Proper design and planning, as well as a
working knowledge of the sitvopasture components, can reduce the
time and labor involved.

Several benefits are realized by Implementing a silvopasture
practice. Trees protect livestock from temperature extremes by
blocking cold wind and snow in winter and providing shade in
summer. Livestock benefit from improved forage quality and reduce
the need for chemical or mechanical vegetation control. Research
at the University of Missouri Center for Agroforestry has shown that
many forages, such as red clover and smooth bromegrass, perform
better, are more palatabte, and produce higher leveis of desired
nutrients under some shade. Well-chosen and maintained forages
control undesirable vegetation and fix nitrogen utilized by the trees.

Silvopasture practice design can be similar to design options for
alley cropping with special consideration given to the interactions
between trees and livestock (Figure 3). Trees can be pfanted in
rows, individually throughout the pasture or-in groups. Existing
forest stands can be managed for grazing livestock as part of an
intentionally designed silvopasture practice.

Grouped trees

Figure 3 - Planting designs for
s silvopasture practices. 4

o

University of Missouri Center for Agroforestry
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For optimal performance, select trees, forages and livestock that

1. are compatible with the site and each other,

2. produce marketable products,

3. meet landowner management objectives
and,

4, if desired, provide wildlife or environmental
benefits.

Sheep grazing in a Christmas tree silvopasture practice.

Trees may produce nuts such as black walnut or
pecan or be grown for timber alone. Livestock may
include but are not limited to cattle, sheep, goats,
horses, ostrich, emu, moose, fallow deer, poultry,
bison and elk. During tree establishment stages,
livestock should be excluded from the site or
protection measures, such as electiified fencing,
shoutd be used to prevent damage to young trees.
While livestock are excluded, forage can be produced
for sale or feed for livestock.

Year 1 - fast-growing riparian species are planted to
establish buffer.

Riparian Forest Buffers

Riparian forest buffers can have positive impacts on
water quality. They are strips of planted or managed
trees, shrubs and grasses along the banks of
. IR | waterways. One popular design consists of three
Year 2.3 - tree roots begin to stabilize siream banks zones: Zone 1, undisturbed forest, is closest to the
and herbacecus vegetation grows in naturally. water; Zone 2, managed forest, is next to the
i ' » 8 undisturbed forest; and Zone 3, composed of grasses,
is farthest from the water (Figure 4).

P

The roots of the undisturbed vegetation (trees and
shrubs) in Zone 1 stabilize streambanks, hold soil in
place and prevent channelization of the stream.
Shade from the trees helps moderate the temperature
of the water, benefiting aquatic life. Roots and woody
debris provide food and habitat for aquatic life and
slow the velocity of water.

Established buffer - some marketable trees have Zone 2, the managed forest, can be planted with fast
been removed and slower growing, higher value

species are planted in the understory. Herbaceous growing treels and/or shrubs that produce m,arketabl,e
vegetation is fully established in the understory. products which can be harvested for profit. In this
zone, nutrients in the runoff water are absorbed in the
soil and used by trees and shrubs. When flooded,

% e
University of Missouri Center for Agroforestry
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forested zones also serve as
recharge areas for ground water
aquifers.

Grasses and other herbaceous
vegetation in Zone 3 tend to
increase soil porosity allowing
greater infiltration and water

- Zone 1: storage potential. Dense grasses

. | Undisturbed forast Wi :
et _ _ slow the flow of surface water
R T ' and spread the flow more evenly

Figure 4 - Digram of ripar'ian forest puffer zones.

over the landscape. Reducing
the velocity of the water fliow
allows sediment 10 settle out, allows time for pesticides to degrade and permits increased uptake of
excess nutrients. Grasses can potentially be used for forage, hay or other products.

Keep in mind that not all areas will be wide enough to accommodate a three-zone buffer design. The
width of the riparian forest bufter depends on the landowner's objectives, the condition of the
waterway and the site characteristics (slope, soil type).

Windbreaks

Windbreaks protect crops and livestock
from strong winds, reduce wind erosion,
improve irrigation efficiency, expand wildlife
habitat, improve aesthetics, manage snow
and provide marketable products.
Protection from cold wind and snow and
hot, drying summer winds improves crop
quality and vyield despite the loss of
cropping area due to the windbreak.
Windbreaks provide shade and protection
from temperature extremes in pastures and
arcund feedlots improving livestock heatth,

Windbreak adjacent to crop field.

feeding efficiency and reproductive
 success. Increased plant and wildlife
diversity have the potential to reduce
fertilizer and pesticide inputs by
capitalizing on natural pest predators and
nutrient cycling.

Multiple row windbreaks allow harvesting
of marketable trees and products without
reducing the effectiveness of the
windbreak. Trees, shrubs and/or
herbaceous vegetation, selected for the
L products they produce (nuts, pulp for

TV T paper, botanicals) and their windbreak
e v o MR Vg % effectiveness, are planted perpendicular
Cattle sheltered by livestock windbreak. to the prevailing wind at wide spacing.

IPE-

University of Missouri Center for Agrofcrestry
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: g The area protected by, and the
Wind direction . effectiveness of a windbreak, are
determined by:
distance of O O: o Height o Length
windward ®5: distance of o« Density s Orientation
protection O: leeward protection e Width s  Continuity
(Dw) ® 52 (o . Species
@, Oo < composition

Dw = 2xH () O: DI=10xHto20xH Wind speeds are reduced on the

to @03 windward side of a windbreak to a

5xH O Qe distance two (2) to five (5) times the

Qo height of the tallest row. On the leeward

O: . side, wind speeds are reduced for a

O o8 windbreak distance of ten (10) to 20 times the

® 50 height height of the trees (Figure 5). Windbreak

O ° (H) density, the ratio of the solid portion to

® Og the total area, determines the amount of

O Os wind that flows through the windbreak.

Qe Densities of 40 to 60 percent provide the

O Oe greatest leeward area of protection.

Livestock windbreaks and crop

Windward Leeward windbreaks require different densities

Figure 5. Wind protection diagram with a multi-row windbreak.

and orientation for optimal protection
during sensitive seasons. Windbreaks
are oriented perpendicular to: (1) hot,

dry summer winds to protect field crops during the growing season, {2) cold winter winds to protect
livestock during calving season or (3) winter and early spring winds to reduce erosion when s0il is
exposed. The most effective length of a windbreak is ten (10) times the height to reduce the influence
of end-turbulence {i.e. turbulent winds at either end). Gaps in the windbreak create areas of high-wind
velocity reducing the effectiveness of the windbreak and should be avoided.

Management is the key to an effective windbreak. Gaps resulting from tree harvest, damage or
mortality must be replanted. Pruning may be required if producing timber or for the general health of

7 P
5 B
g ]
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University of Missouri Center for Agroforestry

Forest Farming

Forest farming is a unique practice in which
existing forest stands are managed to create
an appropriate environment for growing
potentially high value understory crops. Many
medicinal and botanical plants that are
currently wild-crafted (harvested from wild
sources) from public and private lands are
becoming scarce. Forest farming can mitigate
over-harvesting by managing for these scarce,
high vaiue species.
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Fruiting goidenseal in a forest farming practice.

When establishing a forest farming practice, the existing forest needs to be managed to open the
canopy and create the appropriate light environment for the understory crop. The non-timber
© component or special forest products can be ginseng, goldenseal and other medicinal plants, floral
greenery and/or food products like mushrooms and berries. Several crops can be grown in
conjunction. Some existing practices combine growing ginseng, goldenseal and mushrooms as they
have similar light requirements.

Anyone interested in undertaking forest farming or producing special forest products should
thoroughly research the crop, including the growing requirements and the markets available or the
potential for developing markets. Many herb and botanical dealers have certain requirements which
must be met before establishing a planting contract with growers. The landowner needs to consider
the labor involved and should start with small plots. As many of the crops associated with forest
farming are high value, added protection measures may be required to deter theft.

Research in Agroforestry

The University of Missouri Center for Agroforestry (UMCA) conducts research in the five temperate
agroforestry practices at the 650-acre University of Missouri Horticulture and Agroforestry Research
Center (HARC) in New Franklin, Missouri.

Aliey cropping

Pitch pine (Pinus rigida)/loblolly pine (P. taeda)
hybrids and black wainut (Juglans nigra) planted
in single, double and triple rows are grown to
examine the effects of row configuration on these
species. Triple row spacing (walnut flanked on
both sides with pine) is intended to produce a
high quality sawlog by promoting natural pruning
of the walnut's lower branches through shading of
the trunk. Associated with this project are two
progeny testing experiments which look at the
suitability of pine hybrids and exctic pines for pine
needie mulch production in Missouri.

.....
. "

University of Missouri Center for Agroforestry
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Silvopasture

Animal science researchers are testing methods to
protect seedlings being established in cattle pastures.
Two methods being examined are electrical fencing
and unpalatable sprays.

Riparian Forest Buffers

For demonstration and water quality protection
purposes, a riparian forest buffer has been established
along the stream adjacent to the silvopasture
experiment. This buffer will serve as an educational
demonstration of a three-zone forested riparian buffer
and to protect the stream from high nutrient content in
the runoff water from the silvopasture practice.

o

-]

Catle grazing near a row of young trees protected by

Windbreaks

Windbreaks serve to protect crops, livestock and soil
from harsh seasonal winds. A recently established
windbreak demonstrates windbreak effectiveness and a
method of offsetting windbreak segments to minimize
the wind tunneling effects of gaps in a windbreak
created by roads or access to a field.

Forest Farming

Mushroom production has the potential to add value to
an existing forest or riparian forest buffer. Researchers
g § are examining propagation methods for high value
Logs inoculated with mushroom spores in a forest mushrooms, such as the European black truffle and
farming setting shiitake, under the shade of a forest canopy.

Related Research

Root Production Method™, a method of air pruning tree roots
as a means of improving growth rate and fruit production, is being
compared to traditional bare root seedling growth and fruiting.
Researchers are examining eleven species that have potential in
agroforestry practices.

|
Root mass of bare root seedling (left) versus
RPM™ seedling (right)

Cottonwood and poplar hybrids are fast growing trees
with potential for use in agroforestry practices. Several
projects are being conducted on poplar to examine clonal
variation in growth rate, carbon sequestration potential and
susceptibility to insect damage.

" University of Missouri Center for Agroforestry
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A shade tolerance evaluation of
grasses and other herbaceous plants is
the first stage in an assessment of the
suitability of these plants for use in
agroforestry  practices. After being
evaluated for their tolerance tc 50
percent and 80 percent shade, plants
will be tested under various levels of
shade in competition with trees for
moisture and nutrients.

P LAy TP mete vl e

Shade houses for shade tolerance evaluation,

A recently constructed flood tolerance laboratory
is used to test plant species and cultivars for
tolerance to flooding. The effects of stagnant
versus moving water and water depth are being
examined.

Living muiches used in agroforestry practices
may provide soil erosion protection and
supplemental nutrition for trees. Researchers are
examining the effectiveness of legumes and
grasses as living mulches grown in conjunction
with establishing trees.

References:

Boehner, P., J.R. Brandle, S. Finch. Windbreak Series. Lincoln, NE, University of Nebraska Extension
and Soil Conservation Service. EC 91-1764-B.

Brandle J.R., S. Finch. Windbreak Series. Lincoln, NE, University of Nebraska Extension and Soil
Conservation Service. EC 91-1763-B.

Garrett, H.E., W.J. Rietveld and R.F. Fisher (eds.). 2000. North American Agroforestry: An Integrated
Science and Practice. American Society of Agronomy, Inc. Madison, Wisconsin. 402 p.

U.S. Dept. of Agriculture Forest Service. Agroforestry Notes. Rocky Mountain Station, USDA-NRCS,
Nov. 1997, AF Note-7 & AF Note-8.:

U.S. Dept of Agriculture Natural Resource Conservation Service. Conservation Practice Job Sheet.
Washington, D.C., USDA-NRCS, April 1997, CPSJ 311 & 380.
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Where can | get more information?

Local Information

Start by contacting natural resource professionals in your area for information specific to your site.
This includes university agriculture extension, local or regional forestry professionals and the Natural
Resources Conservation Service (NRCS).

General Information
For more general information on agroforestry and the five practices contact:

University of Missouri Center for Agroforestry (UMCA)
203 Anheuser-Busch Natural Resources Bidg. (ABNR)
Columbia, MO 65211

573/884-2874

email: umca@missouri.edu
http://www.missouri.edu/~umca

USDA National Agroforestry Center {(NAC)
East Campus - UNL

Lincoln, NE 68583-0822

402/437-5178

http://www.unl.edu/nac/

Produced by the
University of Missouri Center for Agroforestry

Technology Transfer and Qutreach Unit
Sandra S. Hodge, Ph.D., Director

Larry D. Godsey, Economist

Dusty Walter, Technical Training Specialist
Sara M. Peters, Information Specialist

This work was funded under cooperative agreement C R 826704-01-0 with the US EPA. The results presented
are the sole responsibility of the P.I. and/or MU and may not represent the policies or positions of the EPA.
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by Larry D. Godsey

valuation of the economic aspects of agro-
E forestry provides a basis for estimating

financial needs and feasibility, highlights
trade-offs between multiple benefits, and moni-
tors economic efficiency. The main technique
used in economic analysis is budgeting.

Economic budgeting is a very flexible process.
However, effective application of budgets
requires an understanding of the commaodity,
practice, or system to which it is being applied.
Agroforestry poses some unique economic
budgeting problems because it involves multiple
enterprises with varying production cycles, such
as trees, row crops, forages, and/or livestock.

Economic Budgeting for
Agroforestry Practices

Unique Characteristics of Agroforestry
1. Long planning horizons
2. Irregutar cost and revenue occurrences

3. Fixed tree component with variable crop or
livestock component

First, unlike most agricultural commodities,
agroforestry has a “planning horizon” of greater
than one season due to the tree component. A
“planning horizon” is simply a time period in
which all costs and revenues for a given practice
are realized. For soybeans, a planning horizon
may be six months to a year. For agroforestry, a
simple planning horizon may be as long as sixty
years when the trees are taken into considera-
tion.

3-2000*

Second, because of the long planning horizon of

agroforestry practices, many of the revenues and
costs do not occur at regular or predictable inter-
vals throughout the entire planning horizon, but
are irregular in occurrence.

Finally, because agroforestry practices typically
incorporate a fixed tree component with a crop
or livestock component, the crop or livestock
component may change over time. For example,
an alley cropping practice may start out as soy-
beans grown between rows of eastern black wal-
nut trees, but by the time the trees are producing
nuts, hay may be the crop grown between the
rows of trees because more of a mat is required
to harvest the nuts. '

These three characteristics of agroforestry prac-
tices require a specific type of budgeting method
that will be flexible enough to allow for variable
crop and/or livestock components, as well as
comprehensive enough to show annual cash
flows for the entire planning horizon.

Agroforestry Budgeting

Agroforestry budgeting is a two step process.
The steps are 1) develop enterprise budgets, and
2) combine the enterprise budgets into a cash
flow plan.

~ Two Steps to Agroforestry Budgeting
fStep 1: Develop detailed entefprise budgets

Step 2: Combine all enterprise budgets |nto a
-cash flow plan.

University of Missouri Center for Agroforestry
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An enterprise budget is simply a complete,
detailed listing of all.the costs and revenues
expected for each single enterprise, such as corn,
livestock, or trees. A cash flow plan combines
the details from the different enterprise budgets
in the agroforestry practice and adds a time
dimension. The enterprise budget provides a
framework for reporting and monitoring the
profitability of each enterprise, and the cash flow
plan provides the information necessary to
assess and forecast the economic feasibility of
the agroforestry practice over time.

Developing the Enterprise Budgets

Three steps for developing an Enterprise
Budget

1. Revenues
2. Variable Costs (both cash and.non-cash)

3. Fixed Costs {both cash and non-cash)

The development of an enterprise budget is a
three-step process. The first step is to list all
possible sources of revenue for an enterprise. For
the tree component of an agroforestry practice, it
is important to list not only the sources, but also
list the timing of those revenues. For example,
an alley cropping practice with eastern black
walnut trees may receive CRP payments for the
first ten years of the planning horizon but not
after that period. Income from nut production

Examples of Agroforestry Revenues

» Cost share payments

* Nuts

« CRP Payments

» Biomass

* Grafted Seedlings

* Hunting rights

» Scionwood and cuttings

+ Nature walks

« Timber (sawlogs, veneer logs, etc.)
+ Seedlings

Examples of Agroforestry Variable Costs

Cash Costs .

.

"' Establishment:’
Site preparation (mechanical/chemical)
Seedlings .-
Planting (labor and equipment)
Watering
Staking

Maintenance: Lo _
Fertilization TS o
Pest and Disease Control '
Grafting

Thinning

Pruning

Harvesting:
Nut harvest
~Timber harvest
Marketing: -
Advertisement
Transportation
on-Cash Costs
N\n Cash Cos

Family Labor

may start at year ten or twelve and continue
until the tree is harvested for wood in year fifty-
five or sixty.

The second step is to list, in detail, all possible
sources of variable costs. Variable costs are
those costs attributed to the productive use of
resources. Variable costs can be grouped into
cash and non-cash costs. Variable cash costs
include payments for establishment, mainte-
nance, harvesting, and marketing. Variable non-
cash costs do not require a cash outlay, but
reflect opportunity costs. Opportunity cost is
simply the value of the next best alternative that
is not chosen. For example, labor supplied by
family members may not require a cash outlay,
but could still be considered in the economic
analysis.

University of Missouri Center for Agroforestry


marcelag
Rectángulo


Reporting variable costs should include the
source of the cost, the amount of the cost, and
the time interval in which that cost will be
incurred. For example, thinning trees may cost
$50 per acre and occur in years twenty-one and
twenty-five.

The third and final step to preparing an enter-
prise budget is to list all fixed costs. Fixed costs
are typically those costs that are attributed to
resource ownership. In other words, fixed costs
occur regardless of any productive activity being
attempted. Fixed cash costs usually include
property taxes, insurance, interest on intermedi-
ate or long-term debt, and lease agreements.
Fixed non-cash costs are important when devel-
oping an investment analysis, because these
costs have significant influence on taxes.
However, these costs are difficult to determine.
Depreciation and land costs are the two main
areas of fixed non-cash costs. Fixed costs may
not change as often as the revenues and variable
costs. In fact, any changes may be predictable,
such as, a two-percent increase in property taxes
every year. When reporting fixed costs, be sure
and note the source, the amount, and the esti-
mated changes that will occur in the original
amount.

Appendix A is an example of an enterprise
budget for an alley cropping practice using east-
ern black walnut (Juglans nigra L.). The enter-
prise budget reports all costs and revenues on a

per acre basis. Species and spacing are clearly
described so that this budget will not be con-
fused with other types of agroforestry practices.

Characteristics of a
e .. Cash Flow Plan

1. Allows for analysss of multiple enterprises

2. Incorporates a tlme dimension

Examples of Agroforestry
Fixed Costs

Cash Costs
_ Property Taxes
JAnsurance
"Interest Payments (intermediate debt)
Lease Agreements
Land Interest (Option 1)

Non~Cash Costs

k

| Deprec:atlon -
--Land - Opportunity Cost (Optlon 2)

From Enterprise Budgets to
Cash Flow Plans

Once enterprise budgets are developed, a cash
flow plan for the agroforestry practice can be
developed. It is important to understand that an
agroforestry practice may include more than one
enterprise. For example, a well established alley
cropping practice may combine a tree enterprise
with a hay and livestock enterprise. As men-
tioned earlier, often times the tree enterprise is
fixed while the crop or livestock enterprises vary
over time. Cash flow planning has two major
characteristics that benefit agroforestry economic
analysis; 1) a cash flow plan allows for multiple
enterprises to be considered; and 2) a cash flow
plan incorporates a time dimension.

Using a cash flow plan in conjunction with
enterprise budgets can simplify the process of
economic analysis by allowing the enterprise
budgets to reflect the detailed information, and
let the cash flow plans use minimal data to pro-
vide the analysis. Appendix B is an example of a
cash flow plan for an alley cropping practice that
uses eastern black walnut (Juglans nigra L.)
along with bluegrass and white clover hay.

Common Indicators of Economic
Performance

There are several common indicators used to
analyze an agroforestry practice for economic
performance. Supplementing these common eco-
nomic indicators with some very basic indicators
of economic performance can help both produc-

University of Missouri Center for Agroforestry
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ers and economists understand the economic
performance of agroforestry practices.

A common economic analysis technique known
as net present value (NPV) analysis can be con-
ducted given the information provided in a good
cash flow plan. Net present value is simply all
future net income streams from the practice dis-
counted to reflect their current or present value.
Appendix C shows the formula for the calcula-
tion of NPV. This indicator is useful only as a
basis for comparison. The net present value of
the agroforestry practice can be compared to the
net present value of other alternatives, such as a
soybean monoculture, to see which practice is
the most economically profitable. Assuming each
practice is discounted using the same period of
time and the same discount rate, the highest
NPV would indicate the best alternative.

Common Economic Indicators
1. Net Present Value (NPV)
2. Internal Rate of Return (IRR)

3. Annual Equivalent Value (AEV)

The internal rate of return (IRR) is another com-
mon indicator of economic performance. The
internal rate of return is the rate at which an
investment is expected to grow. For example, a
savings account pays 3% per year, therefore, an
investor who puts money in a savings account is
expecting to earn 3% on that investment. If an
agroforestry practice has an IRR of 6% then a
rational investor would choose the agroforestry
practice over the savings account earning 3%.
However, the internal rate of return does not
always capture the uncertainty of returns over
time. Using the savings account example, an
investor is assured that the money put into a
savings account is relatively risk free, however,
investment in agroforestry practices may face

. uncertainties that were not predicted or planned.

Appendix C shows the calculations for deriving
the IRR.

Another common indicator of economic per-
formance that can be derived from a cash flow
plan is the annual equivalent value (AEV). The
annual equivalent value is an estimate of a level
income stream that would have the same net
present value as the actual income streams.
Actual income streams for agroforestry practices
may be positive one year and negative another,
however, with the annual equivalent value, a
level income estimate is established. The annual
equivalent value can be used to compare alterna-
tive practices with the agroforestry practice to
determine which practice has the highest expect-
ed income potential.

Supplemental Economic Indicators

All three of the common indicators can be used
to evaluate the economic success of agroforestry
practices. However, there are easier ways to help
evaluate the economic feasibility of agroforestry
practices without the complicated discounting
equations. Using a cashflow budget, three sup-
plemental economic indicators can be derived: 1)
frequency of negative cashflow, 2) duration of
negative cashflow, and 3) magnitude of positive
and negative cashflows.

The frequency of negative cashflow is simply
determining the number of years in a planning
horizon in which a practice will have a net loss.
For many landowners, a practice that appears to
be economically profitable according to a NPV
analysis in the long run, may not be feasible due
to several periods of net loss.

Similar to frequency, duration of negative cash-
flow reflects the length of time that the practice

Supplemental Economic Indicators-
1..Frequency of negative cashfiow -
2. Ddration of negative_cashﬂbﬁi

3. Magnitude of positive and negative c.a:shﬂow

v
Lo e -y I
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returns a negative cashflow, or net loss. While
frequency would describe a practice as having
negative cashflow 4 out of 15 years, duration
may indicate that three of those four years
occurred consecutively. A landowner may not be
concerned about having a negative cashflow
occasionally. However, a continuous net loss
may make a practice undesirable and infeasible.

The magnitude of positive and negative cash-
flow reflects the range of fluctuations that occur
from year to year and throughout the planning
horizon in net income. For example, one practice
may have a very large net loss the first two years
for startup costs, followed by several years of
small net incomes. Over the long run, this prac-
tice may have a positive internal rate of return,
but the periods of large net losses may make the
practice infeasible. On the other hand, expected
large net income in the future may make periods
of small net losses tolerable.

The three supplemental indicators of frequency,
duration, and magnitude require no special
training in finance or math, and may have more
influence on the decision process. The common
indicators of net present value, internal rate of
return, and annual equivalent value are still

important to help compare the agroforestry
alternative to other possible alternatives. Using
both types of economic indicators can help “fine
tune” the economic analysis and aid in the deci-
5i0n process.

There are many other benefits to agroforestry
besides those measured by economics.
Environmental and social benefits may also have
value to the decision-maker. These benefits are
often difficult to quantify. With economic analy-
sis, these benefits can be considered in light of
financial considerations.

Reassessment

Economic analysis is not meant to be - nor is 1t
designed to be a one-time activity. Economic
analysis is designed to be a roadmap for a
dynamic and living system. Reassessment takes
the information gathered in the economic analy-
sis and combines it with other information to
change the original goals or fine tune the design
so that it is more successful at meeting those
goals. Reassessment is the continuous loop that
helps redefine goals, adjust designs, and modify
indicators. Economic analysis is just one part of
the reassessment loop.

University of Missourt Center for Agroforestry
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Appendix A

Agroforestry Enterprise Budget

Amount |Time interval Amount |Time Interval
Revenues: Variable Cash Costs
Cost Share Payments $ . 1. Establishment:
CRP $  62.00 |Year 1-10 a. Site preparation
Seedlings Sold $ Mechanical $  36.00 |Year1
Grafted Seedtings Sold $ Chemical $
Scionwood / Cuttings Sold | $ - b. Fertilizer
NULS (Yield will increase at 3% for 10ye] $  255.00 [Year 11-60 N-P-K $  40.00 |Year 1
Biomass $ Lime $  18.00 [Year1
Hunting Rights $ c. Planting
Nature Walks $ - Seedlings (RPM Grahed) $ 312.00 |Year 1
Timber (Thinnings) $ 1,200.00 |Year 21 Labor $  90.00 |Year 1
Timber {Sawlogs, veneer logs, etc.) $ 1,000.00 {Year 60 Eggipment $ 6.00 |Year 1
d. Woatering $
e. Staking $  96.00 [Year 1
Fixed Cash Costs Maintenance
Property Tax $ 0.40 |Years 1-60 a. Fertilization (36.60 Yr2-3/ $10.{ $ 6.60 |Year 2- 6
Insurance $ 0.20 |Years 1-60 b. Pesticide/Fungicide $  100.00 [Year 11-60
Interest Payments $ c. Herbicide $  12.50 |Year 1-10
Leases $  15.00 |Years 11-60 d. Mowing $ -
Management $ 1.40 jYears 1-60 e. Thinning $  50.00 {Year 21
Fixed Non-Cash Costs f. Pruning $ 400 |Year 4-10
Depreciation $ - Harvesting
Land $ 9.00 |Years 1-60 a. Nut harvest $  74.00 |Year 11-60
b. Timber harvest
Marketing
a. Advertisement $
b. Transportation $
Variable Non-Cash Costs $

Ansesoj0iby Joy Jayuen LNossIw Jo Alsteaiun

Practice: Alley Cropping
Species: Black Walnut

Price Basis: $/acre/year

Spacing: 30x30
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Appendix B Agroforestry Cash Flow Plan
Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11
Revenues:
Tree: Eastern Black Wd § 6200|$ 6200|$% 6200{% 6200|% 6200|% 6200|% 6200(% 6200|3% 62.00(% 62.00(3% 25500
Crop: Hay $ - 18 - 1% - 1% $ - $ $ - 1% - )5 - 13 $ 120.00
Total revenues: $ 6200($ 6200|% 6200|% 6200|% 6200({% 6200|% 6200|% 6200|% 6200 |% 62.00|% 375.00
Variable Costs:
Tree: Eastern Black W4 $ 650.50{% 19.101% 19.101% 26.70|% 2670|3% 26.70|% 4450|% 4450|% 44.50!0% 44501 % 202.00
Crop: Hay $ 3450[% 3000]3% 3000(|% 4450 (% 3000|$ 3000|$ 30.00|$ 44.501% 30.00[3 30.00{$ 60.00
Total Variable Cos{$ 685.00({$ 49.10 (% 49.10 | $ 71.20 $ 5670 % 5670 |% 7450 (9% B900|$ 7450 (% 7450 | % 262.00
Fixed Costs:
Tree: Eastern Black W4d$ 11.00]% 11.00]$ 1.00]$ 11.00]% 11001% 1100]% 11.060|$ 11.00|% 11.00]3% 11.00]|% 2600
Crop.‘ HaL $ 34.00|% 3400|% 3400]% 3400|% 3400(% 3400(% 3400(% 3400[% 3400(% 3400|% 34.00
Total FixedCosts: | $ 45.00|% 4500]$% 4500(% 4500)% 4500]|9% 4500)% 4500|% 4500 % 4500|% 4500)|$% 60.00
Net Income/(loss) | s (668.00) $ (32.10){ $ (32.10){ $ (54.20)} $ (39.70)} $ (39.70)| $ (57.50)| $ (72.00){ $ (57.50)| $ (57.50)| $ 53.00
NPV @ 10% ($449.04)
Internal Rate of Return 6.432%
Annuat Equivalent Valu]  $45.72

Practice: Alley Crop
Species: Black Walnut
Crop: Hay

Price Basis: $/Acre/Year

Spacing: 30x30
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Appendix B Agroforestry Cash Fiow Plan
Year 12 Year 13 Year14 Year15 Year16 Year17 Year18 Year 19 Year 20 Year 21
Revenues:
Tree: Eastern Black W4 $  263.00 | $ 271.00 | $ 279.00 | $ 287.00 | $ 296.00 | $ 305.00 | $ 314.00 | $ 323.00 | $ 333.00 | $ 343.00
Crop: Hay $ 120.00|$120.00|% 120.00 | $ 120.00{ $ 120.00 | $ 120.00 | $ 120.00 | $ 120.00 | $ 120.00 | $ 120.00
Total revenues: |$ 383.00 [ $ 391.00 [ $ 399.00 | $ 407.00 | $ 416.00 | $ 425.00 | $ 434.00 | $ 443.00 | $ 453.00 | $ 463.00
Variable Costs:
Tree: Eastern Black W4 3 202.00 | $ 202.00 | $ 202.00 | $ 202.00 | $ 202.00 | $ 202.00 [ $ 202.00 | $ 202.00 | $ 202.00 | $ 202.00
Crop: Hay $ 6450|% 6000|% 6000[% 60.00|% 6450|$ 60.00|$ 60.00|$ 60.00|$ 64.50|% 60.00
Total Variable Cos{ $ 266.50 | $ 262.00 | $ 262.00 | $ 262.00 | $ 266.50 | $ 262.00 | $ 262.00 | $ 262.00 | $ 266.50 | $ 262.00
Fixed Costs:
Tree: Eastern Black Wd s 26.00 (3 2600|$ 2600(s 2600(s 26.00{$ 26.00($ 26.00{3 2600($ 26.00{$ 26.00
Crop: Hay _|$ 3400{% 3400|$ 3400($ 3400!$ 3400 |$ 3400[$ 34.00|$ 34.00[% 34.00|% 3400
Total Fixed Costs: [$  60.00|$ 60.00($ 60.00|$ 60.00|$ 60.00|$ 60.00|$ 60.00|$ 60.00|$ 60.00 $ 60.00
Net Income/(loss) |$ 5650 |$ 69.00{$ 77.00 |$ 85.00($ 89.50 | $ 103.00 | $ 112.00 | $ 121.00 | $ 126.50 | $ 141.00
/

Practice: Alley Crop
Species: Black Walnut
Crop: Hay

Price Basis: $/Acref/Year
Spacing: 30x30
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Appenaix B Agroforestry Cash Flow Plan

Year 22 Year 23 Year24 Year25 Year26 Year27 Year2B VYear29 Year30Q Year 3t

Revenues:

Tree: Eastern Black Walnut $ 343.00|$ 343.00 % 343.00( % 343.00| $ 343.00 | $ 343.00 | $ 343.00 | $ 343.00 | $ 343.00| $ 343.00

Crop: Hay $ 120.00|% 120.00 ;% 120.00] $120.00{$ 120.00}% 120001 120.00|% 12000 $ 120.00 | $ 120.00
Total revenues: $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00

Variable Costs:
Tree: Eastern Black Walnut $ 20200320200 | % 202.00]%202001% 20200 (%20200]%20200|%20200]|% 20200/|% 202.00

Crop: Hay $ 600013 6000(% 64501s soools s000({% 6000(% 6450 (% 60001{% 60.001% 60.00
Total Variable Costs: $ 262.00|$ 262.00|$ 266.50 | $ 262.00 | $ 262.00 | $ 262.00 | $ 266.50 | $ 262.00 | $ 262.00 | $ 262.00

Fixed Costs: .

Tree: Eastern Black Walnut $ 2600]% 2600]% 26001% 2600|% 2600|% 2600|% 2600|% 2600]% 2600]% 26.00

Crop: Hay $ 3400[% 3400{% 3400]% 3400(% 3400[% 3400]% 3400|% 3400]% 3400]% 34.00
Total Fixed Costs: $ 6000{% 6000|% 6000|% 6000|% 60.00|$ 60.00|3% 60.00|% 60.00]% 60.00|$%$ 60.00

Net Incomel(loss) $ 141.00 | $ 141.00 | $ 136.50 | $ 141.00 | $ 141.00 | $ 141.00 | $ 136.50 | $ 141.00 | $ 141.00 | $ 141.00

Practice: Alley Crop

Species: Black Wainut Price Basis: $/AcrefYear

Crop: Hay Spacing: 30x30
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Appendix B

Agroforestry Cash Flow Plan

Year 32 Year33 Year34 VYear35 Year36 Year37 Year38 Year39 Year40  Year41  Year 42
Revenues:
Tree: Eastern Black Walnut $ 343.00 | $ 34300 | $ 343.00| % 343.00 | $ 343.00 [ $ 343.00| $ 34300 $ 343.00{ $ 343.00 | $ 343.00 ] % 343.00
Crop: Hay $ 12000 % 120.00] $120.00| % 12000 | $ 12000 | % 120.00] % 120.00 | $ 120.00 | $ 120.00 | $ 120.00 | $ 120.00
Total revenues: $ 463.00 { $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00
Variable Costs:
Tree: Eastern Black Walnut $202.00{%$20200(%202.00(|% 202.00|$ 202.00{ % 202.00| % 20200 (% 202.00 | $ 202.00 | $ 202.00 | $ 202.00
Cgp: Hay $ 6450|% 60.00]|% 60.00|% 6000j$ 6450|3% 6000|% 6000|% 6000|3% 64503 60003 60.00
Total Variable Costs: $ 26650 | $ 262.00 ($ 262.00 { $ 262,00 | $ 266.50 | $ 262.00 | $ 262.00 | $ 262.00 | $ 266.50 | $ 262.00 | $ 262.00
Fixed Costs:
Tree: Eastern Black Walnut $ 2600{% 26001% 26.00]|% 2600{% 2600(|% 2600|% 2600{% 2600(% 2600|% 26.00|% 26.00
Crop: H48y $ 3400(% 3400|% 3400]% 3400|% 3400(% 3400]% 3400|% 3400]% 3400|% 3400[% 34.00
Total Fixed Costs: $ 6000 (% 60.00/% 60.00|$% 60.00 % 60.00|$% 60.00|% 6000|% 60.00($ 60.00;% 60.00(3%$ 60.00
Net Income/(loss) $ 136.50 | $ 141.00 | $ 141.00 | $ 141.00 ! $ 136.50 | $ 141.00 | $ 141.00 | $ 141.00 | $ 136.50 | $ 141.00 | $ 141.00

Practice: Alley Crop
Species: Black Walnut
Crop: Hay

Price Basis: $/Acre/Year
Spacing: 30x30
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Appendix B Agroforestry Cash Fliow Plan

Year 43 Year44 Year45 Yeard46 Year4] Year48 Yeard49 Year 50 Year 51 Year 52

Revenues:

Tree: Eastern Black Walnut $343.001$ 343001 % 34300 $343.001%$ 34300 % 343.00)% 343001 % 34300} % 343.00] $ 343.00

Crop: Hay $120.00{$120.00 | $120.00|$12000] $12000]% 120.00[$ 120,00 (% 120.00| $ 120.00 | $ 120.00
Total revenues: $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00 | $ 463.00

Vartable Costs:
Tree: Eastern Black Walnut $202001%202001%20200(%202001%20200!%20200(%202001%202001% 202.001 3% 202.00
Crop: Hay $ 60.00!% 64.50|% 6000i$ 6000|$ 6000|$ 64.50[% 6000 |$% 6000]$ 60.00|% 64.50

Total Variable Costs: $ 26200 | % 266.50 | $ 262.00 | $ 262.00 | $ 262.00 | $ 266.50 | $ 262.00 | $ 262.00 | $ 262.00 | $ 266.50

Fixed Costs:
Tree: Eastern Black Walnut $ 2600|% 26001% 2600(% 2600|% 2600(% 2600|% 2600|% 2600(% 2600|% 2600

Crop: Hay $ 3400{% 34.00|$ 34.00}$ 34.00|$ 3400|$ 3400|$ 34.00|$ 34.00|$ 34.00[$ 34.00
Total Fixed Costs: $ 60003 60.00[$ 60.00|$ 60.00|3 6000|$ 60.00|$ 60.00($ 60.00|$ 60.00|$ 60.00
Net Incomel/(loss) $ 141.00 [ $ 136.50 | $ 141.00 [ $ 141.00 { $ 141.00 | $ 136.50 | $ 141.00 | $ 141.00 | $ 141.00 | $ 136.50

Practice: Ailey Crop

Species: Black Walnut Price Basis: $/Acre/Year

Crop: Hay . Spacing: 30x30
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Appendix B Agroforestry Cash Flow Plan
Year 53 Year54 Year55 Year56 Year57 Year58 Year59  Year 60

Revenues:
Tree' Eastern Black Walnut $ 343.00{%343.00| % 343.00 (% 34300 % 343.00|% 343.00] % 343.001 $1.343.00
Crop: Hay $1200041%120.001%120001|% 120.00{ $ 120.00{ $ 12000 | $ 12000 $ 120.00

Total revenues: $ 463.00 1 $ 463.00 | $ 463.00 | $ 463.00 ) % 463.00 | $ 463.00 | $ 463.00 | $1,463.00
Variable Costs:
Tree: Eastern Black Walnut $202.00(%20200)%20200[%20200]%202.001%20200(%20200]|% 20200
Crop: Hal $ 60001% 60001% 600013 645013 6000(1% 6000{% 6000[% 64.50

Total Variable Costs: $262.00 | % 262.00|% 26200|9 26650 | $ 262.00 | $ 262.00 | $ 262.00 | $ 266.50
Fixed Costs:
Tree: Eastern Black Walnut $ 2600(3% 2600(% 2600]|% 2600|% 2600|% 2600[% 2600|% 26.00
Crop: Hay_ $ 3400]!% 3400)% 3400]% 3400|% 34001% 3400|% 3400{% 34.00

Total Fixed Costs: $ 6000 |% 6000(% 60.00($% 60.00(% 60.00($ 60.00;% 60.00)|% 60.00
Net Income/(loss) $141.00|$ 14100 | $ 141.00 | $ 136.50 [ $ 141.00 { $ 141.00 | $ 141.00 | $1,136.50

J

Practice: Alley Crop
Species: Black Wainut Price Basis: $/Acref/Year
Crop: Hay Spacing: 30x30



Appendix C: Calculations

Net Present Value (NPV) is an estimate of the current value of all future incomes from an
investment. To determine net present value, future net incomes or net losses, called cashflows, must be
discounted to reflect the fact that a dollar today will purchase more than a dollar in the future.

NPV = cashflow, + cashflow, ! - |+ cashflow, —1—2- +...+ cashflow, S
1+ 1+ (1+4"

Where:

NPV = Net Present Value

cashflow_ = netincome or net loss for the year "n”, for example cashflow, is the net
income from the first full year of production.

i = discount rate, or the opportunity cost of investing. For example, the dollars could have been
invested in the stockmarket with an expected return of 14% instead of being
invested in an agroforestry practice, therefore, the opportunity cost of the
agroforestry practice would be 14%.

n = number of years included in the budget

Internal Rate of Return (IRR) uses the same equation as net present vaiue, however, instead of
solving for the NPV, an arbitrary NPV of $0 is assumed. The discount rate becomes the unknown variable
in the equation. The "/“now represents the rate at which all discounted cashflow will equai zero. Or, in

other words, the rate at which future incomes will return the initial investment ( cashflow, ).

0 = cashflow, + cashflow, ﬁ"l_’T + cashflow, _1—2 +...+ cashflow, f—1~7
1+ i) (1+4) (1+ 1)

Since cashflow, is not affected by the variability of the discount factor, it is moved to the other side of
the equation.

— cashflow, = cashflow, #L; + cashflow, —1—2 +...+ cashflow, L J
(1+17) (1+1) (1+i)

Jniversity of Missouri Center for Agroforestry 13




Annual Equivalent Value (AEV) modifies the equation used in the other two indicators. The AEV
calculates an annuity (or an annual set payment) that would give the equivalent net present value at the
same discount rate. The equation used in the NPV calculation assumes varying cash flows for each year.
The AEV equation assumes that the cashflow is the same each year, therefore, the equation can be

modified as follows:
a 1
NPV = Cashflo
”{2::1 (1+I)I ]

To calculate the AEV using this equation, the APV, n, and /must be known. The Cashflowis the annual
equivalent value that is being calculated. The above equation can be manipulated as foltows:

NPV

n 1
Zr:l (1 + I-)r

Cashflow =

Although this looks like a difficult equation, the summation portion (annuity discount factor) of the
equation can be simplified as follows:

zn _1“__:.1__ 1
“+i) i

i i1+

To show how this equation works, lets assume that we have budgeted for an agroforestry practice using
the enterprise and cash flow plans described in this paper. Assuming that the opportunity cost of
investing in this practice is 8% and the ptanning horizon is 50 years, we calculated that the NPV sx 50 is
$1200. To calculate the AEV, all we need to do is estimate the annuity discount factor shown above and
divide that factor into the NPV.

1 1 1 1
s 125-— =5 125~ ———— = 12.5-0.2665 = 12.233
08 .08(1+.08)" .08(46.902) 3.752 ==

NPV $1200 — $98.00

Cashflow = =
12.233 12233 =——

This indicates that the series of cashflows expected with this practice have the same net present value
as an annuity that pays $98 per year. This does not, however, reflect the variability of those cashflows
or the time it takes to start generating positive cashflows.

Most spreadsheet programs have these equations programmed in. However, it is good to understand
what the equation is doing and what the indicator is telling you. Misinterpreted financial indicators can
lead to bad decisions.
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by Ken Hunt, Michael Gold and William Reid

hinese chestnut is an emerging new tree

crop for Missouri and the Midwest. The

Chinese chestnut tree is a spreading,
medium-sized tree with glossy dark leaves bearing
large crops of nutritious nuts. Nuts are borne
inside spiny burs that split open when nuts are
ripe. Each bur contains one to three shiny, dark
brown nuts. Nuts are baked or boiled to help
remove the leathery shell and papery seed coat to
reveal a creamy colored meat. Chestnuts are a
healthy, low-fat food ingredient that can be incor-
porated into a wide range of dishes—from soups,
to poultry stuffing, to pancakes, muffins and pas-
tries (using chestnut flour). Historically, demand
for chestnuts in the United States has been highest
in ethnic markets (Italian and Asian) but as
Americans search for novel and healthy food prod-
ucts, chestnut should find wider acceptance.

Chestnut Species

Three species of chestnut provide the basis for
world-wide chestnut production—Chinese chest-
nut (Castanea mollissima), European chestnut (C.
sattvg) and Japanese chestnut (C. crenata). Chinese
chestnuts are a medium-sized (40 ft.) tree often
multi-branched and wide spreading. With both
good cold hardiness (-20 °F) and adequate foler-
ance to chestnut blight, Chinese chestnut is the best
adapted chestnut for Missouri and surrounding
states. The European chestnut is a larger tree (65
ft.), wide spreading and generally too blight sus-
ceptible to grow east of the Rockies and is not as
cold hardy as the Chinese chestnut. Most chestnuts
seen in grocery store chains are imported European
chestnuts, primarily imported from Italy. The
Japanese chestnut is a small to medium-sized tree
(35 ft.) but lacks the blight tolerance and winter
hardiness of the Chinese chestnut. European and
Japanese chestnuts are grown commercially in west
coast states where chestnut blight is not as perva-
sive and the climate milder. Chestnut species

Growing Chinese
Chestnuts In Missouri

hybridize freely and many hybrids have been pro-
duced. Several Japanese x European hybrid culti-
vars are under test at the University of Missouri
Horticulture and Agroforestry Research Center in
New Franklin, MO, but long-term observation will
be needed to determine if any have enough blight
tolerance and climatic hardiness to be recommend-
ed for planting in Missouri.

Three Castanea species are native to the U.S5,,

~ American chestnut (C. dentata), Alleheny chinkapin

(C. pumila var. pumila), and Ozark chinkapin (C.
pumila var. ozarkensis), but all three are very suscep-
tible to chestnut blight attack. In fact, the devasta-
tion caused by chestnut blight (Cryphonectria para-
sitica) stem cankers has reduced American chestnut
from a major timber species to a small understory

Chinese chestnut is a medium-sized tree with spreading habit and
has attractive white catkins in late May and early June.

tree. The Allegheny and Ozark chinkapins are

multi-stem shrubs to small trees that produce small
tasty nuts and make interesting but blight suscepti-
ble landscape trees that are also useful for wildlife.

Site and Water Requirements

Chinese chestnut trees perform best in well-
drained, loamy to sandy loam soils, Heavy poorly-
drained soils or soils that perch a water table dur-

1




ing wet seasons promote Phytophthora root rot, a
devastating disease of chestnuts. Soils should be
slightly acid (pH 5.5-6.5). Most Chinese chestnuts
can tolerate —20 °F temperatures when fully dor-
mant, but it is strongly recommended that frost
pockets be avoided as planting sites, to avoid injury
to swelling buds in the spring. Site selection simi-
lar to the requirements for peaches, where summit
and shoulder slopes are chosen to allow for good
air drainage, would be the safest choice to safe-
guard from winter and late spring frost injury.
Chinese chestnut trees are rather drought tolerant
once established, but ample water throughout the
growing season promotes good tree growth and
regular nut production. Maximum chestnut yields
and nut size are obtained only under optimum soil
water conditions, therefore irrigation is recom-
mended. A lack of water during mid-August will
result in small nut size, while a lack of water in
September can prevent burrs from opening normal-
ly. Micro-irrigation techniques (drip and/or micro-
sprinklers) are best suited for chestnut orchards.

Flowering, Pollination and Fruit Development

Flower buds are initiated during late summer on
shoot growth that is located above the developing
burrs. During the following spring, new shoots
emerge from these buds with catkins appearing
midway along the shoot (fig. 1). Chestnuts produce
two types of catkins —catkins with only male,
pollen-producing flowers (starninate catkins) and
catkins that contain both
male and female inflores-
cences (bisexual catkins).
The first few (basal) catkins
are staminate catkins, pro-
ducing pollen around 10
weeks after bud break. The
last (most distal) catkins to
develop along the current
season’s growth are bisexu-
al, containing one to three
pistillate inflorescences at
the basal end of a catkin.

During the end of May to
mid June, pollen is
released from the most
basal staminate catkins. Pistillate flowers on bisexu-
al catkins become receptive a few days later and
are receptive for one to two weeks. Once pistillate
flowers become receptive, the bisexual catkins
begin to release pollen. Nearly all chestnut trees are
self-incompatible and require another tree of a dif-

Frulting
shoots that
arise from
last yvar’s
prowth

last year's growth

Figure 1: Fruiting shoots
arise from previous year’s
growth,

ferent cultivar for
pollination.
Flowering times of
most Chinese chest-
nut cultivars are
similar enough to
ensure that any two
cultivars will be
able to pollinate
each other.
Pollinator trees
should be within
200 feet of each
other to ensure ade-
quate pollination.
Numerous insects
visit chestnut
catkins, feeding on the abundant amounts of pollen
produced by this tree. However, chestnuts are pri-
marily wind pollinated and do not require bees for
adequate fruit set.

There are normally 3 pistils in each burr (involu-
cre). If all three ovaries are pollinated, then three
nuts develop in the burr. The middle nut is flat-
tened on two sides, while the outside nuts are flat-
tened on one side. If only one nut develops, then

Catkins of the ‘Qing’ cultivar releasing
pollen. The upper catkin is bisexual
with a receptive female inflorescence.

A dehiscing burr of the ‘Qing’ cultivar, The nut in the middle posi-
tion is flattened on two sides.

the nut is round in shape. Sometimes two involu-
cres are fused together during development allow-
ing four to six poorly shaped (flattened on three
sides) nuts to develop. Certain cultivars tend to
produce a low frequency of fused burrs.

Selecting Cultivars

Chinese chestnut seedlings are widely available
in nurseries across the Midwest. Although these
trees provide adequate nut production for home



Freshly harvested nuts of the ‘Qing’ cultivar are large and a shiny,
medium-mahogany color.

quent years. Desired cultivars should be grafted to
seedling trees one to two years after establishment.
Nut production should begin one to three years
after field grafting. Starting a chestnut planting
with seedlings offers the advantages of low initial
costs and the opportunity to establish cultivars not
readily available from commercial nurseries.
Disadvantages of establishing a chestnut orchard
with seedlings include delaying the onset of profits
from nut production and adding the expense of
grafting your own trees.

Chinese chestnuts are easily grown from proper-
ly stratified nuts. Freshly harvested nuts can be
stratified in moist sand by placing them in layers
about three inches deep and holding them in a cool
room or refrigerator (35 to 40 9F) for 60 to 90 days.
The nuts can also be stored in resealable plastic
bags with slightly moistened sphagnum moss and
kept in the vegetable bin of a refrigerator. Stored
chestnut seed can be quite prone to rotting so
inspect the bag of nuts periodically and remove
any spoiled nuts. The taproot (radicle) will slowly
emerge during storage similar to acorns in the
white oak family. Care must be taken not to injure
the taproot when it is time to field plant the nuts in
the spring after the danger of frost passes.
Homegrown seedlings can be grown in a nursery
row in your garden and transplanted-the following
year or planted directly in the final tree location.
Soil drainage is critical so mound the soil into a
small hill at each seed plant location to help pre-
vent nuts from rotting.

Transplanting Trees
Transplant bareroot stock in March as soon as the
soil can be easily worked. When planting bare root

seedlings, care should be taken to keep the roots
moist. Prune the top of each tree to a single stem
and prune off any broken or rotten roots. Dig your
planting hole large and deep enough to fit the
entire root system. Hold the tree in position and
fill soil around the roots making sure the fibrous
roots are spread out in their natural positions.
Plant the tree at the same depth as it was in the
nursery. Water in the tree after transplanting and
do not place soil amendments or fertilizers in the
planting hole. _
Container-grown stock can be planted in early
October or in late March. Dig your planting hole
twice as wide as the container, but no deeper than
the depth of the pot. After removing the tree from
the container, gently tap or shake the rootball to
remove some of the potting media, then inspect for
encircling roots. Gently pull out the encircling

Containerized grafted ‘Qing’ trees ready to be fall field-planted.

roots and spread out into natural positions in the
planting hole. Fill in the planting hole with topsoil
making sure the tree is at the same depth as it was
in the container. However, be sure to cover the
rootball and potting soil with about an inch of soil
to retard drying out of the rootball.

Care During Establishment

The trunks of young chestnut trees are suscepti-
ble to sunscald. To prevent injury, paint trunks
white with 50/50 mixture of white latex interior
paint and water or wrap the tree with a white,
plastic, spiral tree wrap. Keep all vegetation con-
trolled within a three-foot radius of the tree by
using mulch or herbicides. If the tree makes several
inches of new growth by early June, evenly spread
a half-cup of ammonium nitrate fertilizer around
the tree over the entire weed-free area. During the
summer following tree establishment, it is especial-



Table 1: Recommended Chinese Chestnut Cultivars for Missouri.

Cultivar __ Nut Fall

Eaton Sept 13-28 28-35  Spreading
Mossbarger Sept 13-28 28-34  Spreading
Sleeping Sept 14-28 25-35  Upnght
Giant

Peach Sept 20-28 24-32  Upright
Qing Sept 20-28 20-24  Spreading
Willamette Sept 23- Oct4 18-22  Upright
Revival Sept 27-Oct 10 24-32  Spreading

Nuis/lb _Growth Habit  Comments

The nuts have excellent flavor, and store well.
Ornamental glossy leaves.

Nuts have very good flavor,

Hybrid - Chinese x (Japanese x American). A
larger sized tree with proven blight tolerance
and excellent nut quality and flavor.

Good quality nut grown at Empire
Chestnut Company, in Ohio.

The tree is vigorous growing with good branch
angles and easy to graft, A consistent bearer,
nuts have excellent sweet flavor, store well
and have a shiny medium-mahogany color.

One of the Dunstan Chinese/American
hybrids (mostly Chinese). Good nut
quality but not as sweet as Qing.

A Dunstan hybrid. The nut is very dense,
stores well, and has a crunchy sweet flavor.

use, seedlings often produce small nuts of
mediocre quality. Establishing an orchard of chest-
nuts with seedling trees will make nut harvest
overly complicated. Each tree in the orchard will
ripen at a different time making quick and effictent
harvest difficult. Grafted trees of proven cultivars
provide more uniform ripening, higher nut quality,
larger nut size, and more consistent yields. The
evaluation of chestnut cultivars for the Midwest is
in its early stages. University trials in Missouri
have been established and are providing prelimi-
nary data. Table 1 lists a few Chinese chestnut cul-
tivars that have shown excellent potential for nut
production in Missouri.

Methods for Establishing Chinese Chestnut
Trees

Chinese chestnuts can be established by planting
grafted trees, by planting seedling trees then field
grafting one to two years later, or by planting nuts
then field grafting two to three years later. Each of
these methods has advantages and disadvantages.
Prospective growers should choose the method

most suited to their skills and economic situation.
Transplanting grafted trees of desired cultivars is
the simplest way to establish an orchard. Grafted
trees come into bearing two or three years follow-
ing establishment depending on tree growth rate.
By providing optimum weed control and ample
water, you will ensure vigorous tree growth and
early fruiting. Grafted trees can be purchased as
bareroot or container-grown trees. Bareroot trees
are more widely available but suffer a greater
degree of transplant shock. Transplant shock is a
major contributing factor in graft failure following
establishment. Fall planting of containerized graft-
ed trees significantly reduces transplant shock but
the availability of container-grown trees is severely
limited. Currently, trees of all recommended culti-
vars are-not widely available from commercial
nurseries making it difficult to obtain grafted trees.
Seedling Chinese chestnut trees are widely avail-
able and are relatively inexpensive compared to
grafted trees. Bare root seedling trees survive well
but may grow slowly the first season. Growth is
better the second growing season and in subse-



ly important to keep
the soil around the
tree moist (but not
soggy) at all times.
Installing a micro-irri-
gation system will
help provide opti-
mum soil water con-
ditions both during
the establishment
phase and throughout
the life of the orchard.

Chestnut Culture -
Planning Your
Orchard

Chinese chestnut is
a very adaptable crop.
Chinese chestnut can
be grown as a back-
yard nut tree, a small-
scale, low-input
orchard tree, or an
intensively managed,
high-density orchard crop. Tree spacing and prun-
ing systems differ under each of these manage-
ment regimes requiring the grower to choose a cul-
tural system.before setting out a single chesinut
tree. The three basic cultural systems are described
below.

Sunscald injury to a chestnut trunk
that has been pruned heavily.
Painting the trunk after pruning
with 50 percent interior white latex
paint would have prevented the
damage.

Backyard Trees

Chinese chestnuts make an excellent nut tree for
home production. Planting at least three trees (dif-
ferent cultivars if grafted trees) will ensure pollina-
tion and produce enough nuts for a family.
Chinese chestnut trees naturally form wide spread-
ing crowns that grow to a height of 35 to 40 feet.
Spacing your trees at least 40 to 50 feet apart will
allow ample room for tree growth and allow easy
access to all sides of the tree at harvest time.
Homeowners should plant their chestnut trees in a
location where children and pets can be kept away
from the spiny burrs that fall to the ground at har-
vest. Chestnuts require full sun for best nut pro-
duction so they should not be planted adjacent to
large shade trees.

Young trees should be trained to the central
leader systemn in order to develop a strong frame-
work of lateral branches along the main trunk.
After the trees come into bearing, begin pruning
off lower limbs—one or two each year until there
is enough clearance for mowing and harvesting.

Once the trunk is developed, allow the tree to
develop its natural spreading form. If branches
with “narrow crotches” arise, prune them out.
Branches with narrow crotch angles tend to form
bark inclusions, which can lead to limb breakage
under the weight of a heavy crop or ice storm.
Mature trees require minimal pruning.

A strong crotch showing pronounced bark ridge for the upper right
branch. The lower left branch does not show a pronounced bark
ridge and is inherently weaker and should be removed.

Low-Input Orchard

Chestut plantings of 50 to 500 trees are large
enough to provide landowners with a reliable
source of supplemental income but are small
enough to manage with hand labor. For these
growers minimizing capital expenditures for
machinery is the key to profitability.

To maximize nut yield, initial tree spacing for the
small-scale orchard should be 25 by 25 feet or
roughly 70 trees per acre. As trees grow and limbs
of adjacent trees start to touch, remove every other
tree on the diagonal to leave trees on a 35 by 35-
foot spacing. A second thinning would be neces-

" sary before chestnuts attain their final spacing of

50 by 50 feet (17 trees/ac). Thinning the orchard is
crucial to provide optimal sunlight to the trees and
ensure maximum nut production. Crowded trees
create excessive shade on lower branches allowing
flower and nut production only in the tops of the
trees. Severe shading causes lower branches to die
out and compromises general tree vigor

Trees should be staked and pruned using the
modified central leader pruning system. Many cul-
tivars do not naturally grow vertical central leaders
but must be staked to provide a structure for train-
ing the young trees. A strong stake should be
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placed near each tree and a
leader chosen and loosely
tied to it. Central leaders
grown vertically develop
leaves and buds in a spiral
fashion allowing good
choices for scaffold branch-

Un-pruned, overlapping trees:

Pruncd, separated trees :

es growing in the proper

directions. Central leaders
allowed to bend over will
develop buds on opposite
sides of the shoot, notin a
spiral fashion. The scaffold

Limited bearing zone
Limited leafing vone

Alternate trees cut back

‘Altlemate trees cut back

v

. 4.5m.
branches are selected during

the second through sixth
growing season, allowing
for good spacing between
branches in a spiral fashion
along the main trunk. The height of the lowest
scaffold branch depends on the individual grow-
ers equipment needs.

Intensively-Managed Orchard

Large nut size is the key to profitable chestnut
farming. Only the largest chestnuts command pre-
mium prices. To maximize the production of pre-
mium quality nuts, chestnut trees can be grown as
a high-density, intensively managed orchard crop.
This level of management requires a skilled grow-
er that is willing to plant sufficient acres of chest-
nuts to justify investments in trees and the mecha-
nization of orchard operations.

A hedgerow system of chestnut production has
been developed in Japan by Dr. Hitoshi Araki and
is currently practiced in New Zealand and
Australia. Trees are planted 13 feet apart within
rows spaced 26 feet apart. The trees are not
thinned out over time but are pruned to contain
tree size similar to what is done in peach orchard
management. In a hedgerow orchard, a micro-irri-
gation system is critical for providing the opti-
mum soil water conditions needed to maximize
nut size.

Research in Japan has shown that chestnuts
require a relatively high level of light intensity to
be able to set and develop fruit. In addition, there
is a direct relationship between the intensity of
sunlight within the tree canopy and the number of
female flowers per cubic foot of canopy (fig. 2).
High light intensity stimulates nut-bearing shoot
growth, which in turn promotes large fruit size.
The hedgerow pruning system strives to maximize
light penetration into the entire tree canopy. To

Figure 2: Measurements of relative solar radiation within the tree canopy.

achieve these results, the Japanese pruning system
limits tree height to 12 to 13 feet and restricts the
distance from the edge of the canopy to the center
of the tree. Trees are pruned to an elliptical tree
shape (fig. 3) :
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Figure 3: Re-shaping of chestnut trees in Japan,

To achieve needed tree structure, pruning should
begin in the first year and continue regularly
throughout the tree’s life. The target initially
should be to promote a leader and two main
branches. The third year, the aim should be to
encourage the tree to spread out (fig. 4). Thinning
the inward growing branches is necessary to fur-
ther encourage branch spreading into the alley. By
approximately the fifth growing season, commer-
cial cropping should begin. Cut out the central
leader in the winter, leaving the two permanent
structural branches that reach out into the alley-
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Figure 4: Pruning a young tree in three successive years.
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Figure 5: De-horning the central leader.

ways to become the tree’s permanent framework.
Removing the central leader also reduces tree
height (fig. 5).

Subsequent tree growth will fill the gaps left by
removal of the central leader. From this point on,
thin out interior branches as they begin to crowd,
and also remove branches to maintain a reduced
tree height and elliptical tree shape. Depending
on the cultivar and management inputs, time will
determine whether the hedgerow system can be
maintained in the Midwest. If not, every other
tree will need to be removed within the hedgerow
to allow the necessary light penetration into the
canopy.

Fertilization

Fertilizer is required to keep trees actively grow-

ing and yielding consistent crops of large nuts.
Before planting a new orchard test your soil for
pH, phosphorus (P) and potassium (K). Chestnuts

perform best in slightly acid soils (pH 5.5 to 6.5) so

lime should be added only to extremely acid soils.
Apply P and K fertilizers if soil tests reveal low
levels of these essential plant nutrients. Nitrogen
{N) fertilizers must be added to all soils to
enhance tree growth, Mature orchards should
receive 100 units of nitrogen per acre, spread over

the entire orchard floor. To gain greatest efficiency

for N fertilization, spread your nitrogen applica-
tions over three application times. Apply 50 per-
cent of total nitrogen before bud swell, 20 percent
at the end of flowering and 30 percent after nut
harvest. In young orchards, use the same N appli-
cation rates but do not fertilize the entire orchard
floor. Fertilize the tree row by spreading N fertiliz-
er under the drip line of young trees.

Pest Management

Chinese chestnut is a relatively pest free orchard
crop. In small-scale plantings, chestnuts can be
successfully grown without pesticides. However,
no chestnut tree is safe from the browsing of deer,
rabbits and voles.

Mammals

When trees are young, the smooth, thin bark of a
chestnut tree is especially inviting to rabbits and
voles. Place plastic tree guards around each tree,
pressing the guard into the soil to prevent voles
from digging under them. Remove-all vegetation
and mulch away from the tree during winter. Bare
soil provides a beautiful backdrop for hawks and
owls to spot daring rabbits and voles trying to
attack your chestnut trees. Once chestnut trees
develop rough bark, the threat from rabbits and
voles diminishes.

Deer not only browse chestnuts, bucks often rub
all the bark off of trees during late summer and
early fall. In large chestnut plantings, electric deer
fences are the most cost effective method for pre-
venting deer damage. These electric fences require
regular maintenance and vegetation must be con-
trolled under ali electric wires. In small chestnut
plantings, a five-foot tall welded wire cage (two by
four inch grid size) fashioned to form a two or

Electric fencing excludes deer from a Chinese chestnut planting,



three-foot circle around the tree will keep deer
from browsing or rubbing. Anchor cages with a
four-foot length of rebar driven into the ground.
When trees become large enough to tolerate
browse damage remove the cages and place two
steel posts alongside the trunk to continue to
minimize buck rub.

Insects

The yellow neck caterpillar (Datana ministra) is
an occasional pest of chestnuts. These insects
feed in large colonies
and can completely
defoliate a young
chestnut tree. Scout
your orchard regular-
ly starting in late June
and look for newly
hatching colonies.
Although this pest is
frequently kept under
control by beneficial
insects, an insecticide
can be used to control
outbreaks of yellow
neck caterpillars.
Recommended insecticides include carbaryl and
Bacillus thuringiensis.

Yellowneck caterpillars defoliat-
ing a chestnut branch,

A young chestnut tree defoliated by yellow neck caterpillars.

Two species of weevils pose the greatest risk of
injury to a chestnut crop. These weevils lay eggs
inside chestnuts starting in August and continu-
ing until harvest. Larvae of the chestnut weevils
are white, legless grubs, which can devour the
entire contents of a nut. Because native chestnut

tree species have been killed by the chestnut
blight fungus, chestnut weevils have become
somewhat rare and are infrequently encountered
in new chestnut plantings. It often takes 10 to 15
years before chestnut
weevils find new chest-
nut plantings and build
up to economically
damaging populations.

Small chestnut wee-
vils (Curculio sayi)
emerge from the soil in
late May through July.
Adults feed on chestnut
foliage until nut kernels
enter the dough stage in mid to late August.
Although they can oviposit any time after kernel
filling, most eggs are laid after the burr begins to
open. The female weevil uses her long proboscis
to drill a hole through the shell before turning
around and placing her ovipositor into the nut
and laying five to seven eggs. Eggs hatch in
about 10 days and larval development is com-
pleted two to three weeks later. Mature larvae
chew a small round hole through the shell, exit
the nut, and then burrow into the ground under
the chestnut tree. The insect remains in the soil
for two to three years before re-emerging as an
adult.

Large chestnut weevils (C. caryatrypes) emerge
from the soil in late July and August. Because of
their larger size, large chestnut weevils are more
successful in laying eggs in nuts before burrs
open. The long proboscis of large chestnut wee-
vils enable females to drill oviposition sites
among the spines of the burr. Eggs hatch in five
to seven days producing large, legless grubs. The
life cycle of the large chestnut weevil is similar to
that of its smaller cousin but the larger weevil
spends only one to two years in the soil.

Nut Curculio (Conotrachelus carinifer) is a spo-
radic pest of chestnut. This curculio is primarily
an acorn pest but has been observed to invade
chestnut orchards when the acorn crop in nearby
forests is low. The nut curculio is related to chest-
nut weevils and the damage inflicted to chestnut
kernels is similar. Curculios have much shorter
probosci and must wait until the burrs open to
lay eggs inside the nut. The nut curculio has a
one-year life cycle.

Good sanitation practices can help keep weevil
damage under control. Prompt harvest followed
by a hot water treatment (130 F for 20 minutes,

Exit hole and larvae of the
small chestnut weevil. (Photo
courtesy of R. Bessin,
University of Kentucky)



then immediately cool to ~32 to 34 0F) will kill wee-
vil eggs before they have a chance to hatch. In
large orchards, control weevil populations by mak-
ing three applications of carbaryl (Sevin®) at 10-
day intervals starting in mid-August. The adult
weevils can be scouted and monitored for their
presence by jarring the tree and counting the fallen
weevils.

Harvest, handling and processing

Harvest in the Midwest occurs during September
and October, depending on cultivar and annual cli-
matic variation. Prompt harvest of fallen nuts is
necessary to prevent excessive predation by
wildlife. Individual trees generally drop nuts for
two to four weeks. Use heavy leather gloves when
handling chestnuts in the burr. The prick of a
chestnut burr can be very painful. In home plant-
ings, roll the burr under your foot until the nuts
pop free before picking up chestnuts. In large
plantings, mechanical pecan harvesters have
worked well for harvesting chestnuts.

Mechanized nut harvesting is essential in commercial-sized
orchards. (Photo courtesy of Todd Leuty, Agroforestry Specialist,
Ontario Ministry of Ag, Food and Rural Affairs)

Unlike most tree nuts that are high in oil content
and low in water content, ripe chestnuts are high
in carbohydrates (49 percent) and water (44 per-
cent) making these nuts subject to molding and
decay. Pick up nuts at least every other day to pre-
serve nut quality. Promptly store nuts in a refriger-
ator (32 OF or slightly above) in sealed plastic bags
{one to two gallon bags work well) to retard kernel
molding. Ventilated plastic bags are needed for
larger quantities to allow some air movement
while still reducing excessive moisture loss.

Kernels of fully dry chestnuts (to less than eight
percent moisture) are rock hard and inedible.
However, dry chestnuts can be ground into chest-
nut flour and used as a substitute for corn meal.
Dry chestnuts can also be rehydrated in boiling

Chestnuts in California are sorted to size and bagged in 25
pound “onion bags” and then stored at 27 'F until a full load is
ready to be shipped to a wholesale broker in New York City.

water much like dry beans. Fully drying chestnuts
provides chestnut enthusiasts a way to preserve
the nuts if refrigerator space is limited. Although
dry chestnuts are not susceptible to molding, they
are subject to attack by stored grain pests such as
Indian meal moth and confused flour beetle. Store
dry chestnuts in tightly sealed containers to pre-
vent insect attack.

Markets and marketing

Fresh, early-maturing, large-sized chestnuts com-
mand the highest market price. On a national
scale, fresh chestnut prices are highest in
September then gradually decline until demand for
chestnuts falls off after January 1. New York termi-
nal market prices have remained steady at ~$1.00-
$3.00/Ib. since 1995. Wholesale prices range from
$1.00/1b. to $1.80/1b. Regardless of size, early
maturing chestnuts are worth ~50-75 cents/lb. more
than later maturing chestnuts. Missouri chesinut
growers receive $2-3/lb. for their product when
marketing directly to the consumer.

Currently, chestnuts are graded into six industry
recognized size classes of measured diameter:

Small <1.00 in. (<25 mm, >45 nuts/Ib)

Medium 1.00-1.14 in. (25-29 mm, 40-45 nuts/Ib)
Standard 1.14-1.25 in. (29-31 mm, 30-40 nuts/lb)
Large 1.26-1.38 in. (32-35 mm, 25-30 nuts/lb)
Extra large 1.38-1.50 in. (35-38 mm, 20-25 nuts/lb)
Special >1.50 in. (>38 mm, <20 nuts/lb)

For best value, fresh chestnuts marketed directly
to consumers should be no less than 1% inches in
diameter, Smaller chestnuts should be dried,
peeled, and used to create value added products
such as chestnut flour or chips.



Chestnut Grower’s Calendar

Pest Management

Month Non-bearing Trees Bearing Trees
January Plan grafting efforts Maintain equipment Maintain equipment
February Collect scionwood Prune orchard
Prune trees
March Fertilize trees Prune orchard
arc Plant bare-root trees Fertilize trees
April Apply weed control Apply weed control
Graft trees to recommend- .
May od cultivars Keep groundcover mowed
June Water newly-planted trees Keep groundcover mowed Field survey for caterpiilars
Stake new grafts
July Prune off suckers below Keep groundcover mowéd Field survey for caterpillars
‘ new grafts ’ Install deer protection
August Make sure newly planted | Keep groundcover mowed Scout for weevils
trees have adequate water lrrigate as needed Apply carbaryl as needed
Refrigerate nuts to retard mold
September Establish cool season o Harvezt DFOTpttly t development
cover crops tlaa_n at” mar ed "(;‘ S | Hot water treatment for weevil
rrigate as neede infestation
October | Piant container grown trees Finish nut harvest Install rabbit 32: vole protec-
November Market crop
December Market crop

10




Chestnut Resources

In the Library

Aldrich, TM,, D.E. Ramos and A.D. Rizzi. 1982. Training Young Walnut Trees by the Modified
Central-Leader System. UC Division of Ag. Sciences Leaflet No. 2471.

Jaynes, R.A. 1979. Nut Tree Culture in North America. Northern Nut Growers Association.

Miller, G., D.D. Miller and R.A. Jaynes. 1996. Chestnuts. Chapter 2 In: Fruit Breeding, Volume III:
Nuts, ].J. Janick and ].N. Moore, eds. John Wiley and Sons, Inc.

Nave, J.M. 1998. Large Fruited Chestnuts Grown in North America. Annual Report of the NNGA
89:42-73.

Payne, ] A, R.A. Jaynes, and S.J. Kayes. 1983. Chinese Chestnut Production in the United States:
Practice, Problems and Possible Solutions. Economic Botany 37:187-200.

Ridley, D. and J. Beaumont. 1999. The Australian Chestnut Growers’ Resource Manual. Dept.
Natural Resources and Environment. Agriculture Victoria. Australia.

Salesses, G. (ed.) 1998. Proc. 2nd [nternational Symposium on Chestnut. Acta Horticulturae #494.

Vossen, P. 2000. Chestnut Culture in California. University of California-Davis, Division of Ag. and Natural
Resources, Publication 8010.

On the Web

Liniversity Sites

Chestnut Fact Sheets (CT) http://www.state.ct.us/caes/FactSheetFiles/IndexHeadingFiles/FSnut.htm
Chestnut Culture in California (CA) http://cesonoma.ucdavis.edu/HORTIC/chestnut_99.htm

Growing chestnuts (MI) http://www.msue.msu.edu/msue/imp/mod03/03900044 . html

Chinese chestnut (MI) http://www.msue.msu.edu/msue/imp/mod03/01701565.html

Nut weevils (KY) http://wwiw.uky.edu/Agriculture/Entomology/entfacts/fruit/ef206. htm

US Chestnut industry requirements (OR) http://www.hort.perdue.edu/newcrop/proceedings1990/v1324.htm]
Online Publications (MO) http://www.centerforagroforestry.org

The International Chestnut Marketing Situation (KY) http://www.uky.edu/AG/AgEcon/publications/staff411.pdf
Informative Grower Sites

Chestnuts on Line (OR) http://www.ChestnutsOnLine.com/

Empire Chestnut Company (OH) http://www.empirechestnut.com/

Delmarvelous Chestnuts (DE) http://www.delmarvelouschestnuts.com/grow.htm

Retail Chestnut Nurseries

Burnt Ridge Nursery

432 Burnt Ridge Rd

Onalaska, WA 98570

360-985-2873

http://landru i-link-2.net/burntridge/

Chestnut Hill Nursery

15105 NW 94th Ave,

Alachua, FL 32615

800-669-2067
http://www.chestnuthillnursery.com

Empire Chestnut Company
3276 Empire Rd SW
Carrollton, OH 44615
330-627-3181

http://www.empirechestnut.com/aboutus.htm

England’s Orchard & Nursery
316 SR 2004

McKee, KY 40447
606-965-2228
http://www.nuttrees.net

Nash Nursery

4975 Grand River Rd
Owaosso, MI 48867
517-651-5278

E-mail: nashfarm@shianet.org

Nolin River Nut Tree Nursery
797 Port Wooden Rd.

Upton, KY 42784
270-369-8531
hitp://www.nolinnursery.com
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Larry D. Godsey

Tax Considerations for The
Establishment of Agroforestry
Practices

Agroforestry is often promoted for its conservation
benefits and potential income diversity. However,
federal tax incentives may provide the greatest
benefit to some landowners. Agroforestry is a mix of
disciplines including forestry, agriculture and
horticulture. Accordingly, agroforestry tax advantages
can also be derived from three areas: reforestation,
business investment and conservation tax laws.
These three areas of the Internal Revenue Code {IRC)
are reviewed in this document.

According to the Internal Revenue Service (IRS), a
farm business is defined as

“. . .the trade or business of cultivating land
or raising or harvesting any agricultural or
horticultural commodity, This includes. . .
raising or harvesting of trees bearing fruits,
nuts, or other crops, "

In other areas of the IRC, the IRS specifically says
“you are not farming if you are engaged only in
forestry or the growing of timber.” This seems to
complicate the position of the taxpayer who has
adopted agroforestry practices for the production of
both agricultural commaodities and timber. However,
because agroforestry consists of raising trees and
agricultural commodities, tax advantages for the
agroforester can come from both forestry and
farming incentives.

Reforestation Incentives

There are three possible tax incentives  for
landowners who, choose to plant trees for timber
production. These incentives are described in section
126, section 48 and section 194 of the IRC.

Section 126

Section 126 allows landowners to exclude from
gross income all or a portion of cost-sharing
payments received under the Forestry Incentive
Program (FIP}, Forest Stewardship Incentive Program
(SIP}, the Woetlands Reserve Program (WRP)}, the
Environmental Quality Incentives Program (EQIP), the
Wildlife Habitat Incentive Program (WHIP) and
various state programs designed to improve forests,
This exclusion does not apply to Conservation
Reserve Program (CRP} cost-share payments.

Several programs that are excludable under section
126 support agroforestry practices. Programs such
as EQIP, FIP and WHIP provide a flexible framework
under which agroforestry practices can be
incorporated on private lands. Agroforestry practices
established or maintained with cost-share payments
through programs like these three would benefit from
the section 126 exclusion.
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Calculating the Section 126 Exclusions

In order to determine the exclusion amount eligible
under section 126, a four-step procedure is used.

Step 1:

Calcuiate 10 percent of the average annual
income from the affected acres during the past
three years. According to the IRS, average annual
income is considered to be the "average of the
gross receipts from the affected acres for the
three previous tax years prior to establishment of
the practice on which cost-share payments are
received.” For example, suppose the gross
receipts on a particular 20-acre tract of land were
$4,500 in 1998, $5,280in 1999, and $4,600 in
2000. The average annual income would be
$4,760 [($4,5600 +$5,280 +$4,500)/3]. Ten
percent of the average annual income would be
$476 (54,760 x 0.10).

Step 2:
Multiply $2.50 times the number of affected
acres. This calculation establishes a minimum
value for property that may not have had a positive
income in the past three years. Using the 20-acre
example started in step 1, this calculation would
reflect a value of $50 (20 acres x $2.50).

Step 3:

Calculate the present value of the larger number
from steps 1 and 2. Using the 20-acre exampie,
step 1 calculated a value of $476 and step 2
calculated a value of $50. The present value of the
larger, or $476 from step 1, will be calculated.
The IRC does not specify how to calculate the
present value or what discount rate to use.
However, the most c¢common method of
calculating present value when no definite time
frame is given would be to assume that the
payment is a perpetual payment, To calcuiate the
present value of a perpetual payment, simply
divide the payment amount by the discount rate.
The most common discount rate accepted by the
IRS is the one posted by each regional Farm Credit
Bank and published annually as an IRS Revenue
Ruling. The regional office of the Farm Credit Bank
for Missouri is located in St. Paul, Minn. The
average interest rate for the year 2000, as
indicated by the St. Paul office, is 8.26 percent.
Calculating the present value of the $476 would
indicate a value of $5,763 ($476/.0826).

Step 4:
Compare the number from step 3 with your cost-
share payment; the smaller of the two is the

amount you can exclude from your gross income,
In essence, if your cost-share payment is less than
the amount calculated in step 3, you can exclude
the entire amount. If the cost-share payment is
greater than the amount calculated in step 3, you
can exclude up to the amount calculated in step 3.
From the example, if cost-share payments are less
than $5,763, they may be fully excluded from
gross income. However, if cost-share payments
are greater than $5,763, they can only be
excluded from gross income up to $5,763. The
remainder would be included in gross income,

Reporting Cost-Share Payments and the Section 126
Exclusion

Landowners who have received a conservation cost-
share payment can expect to receive IRS Form 1099-
G, which indicates the total amount of payment
received. Regardless of whether this payment is
going to be partially or completely excluded, it must
be reported. In order to report the exclusion, the
taxpayer must attach a plain sheet of paper to their
tax return that states the following:

¢ amount of the cost-share payment;

¢ date it was received;

e amount of the payment that qualifies for
exclusion from gross income;

¢ calculations showing how the exclusion
amount was determined ;

¢ amount that will be excluded.

The method of reporting income from cost-share
payments depends on the level of participation and
type of activity claimed by the taxpayer. For
landowners who file as “investors,” the cost-share
payment should be reported as “miscellaneous
income” on the front of the Form 1040. Business
owners who file as a sole proprietor should use Form
1040, Schedule C. Farmers who are reporting cost-
share payments as part of their gress income should
use Form 1040, Schedule F.

Section 194 and Section 48

Section 194 of the Internal Revenue Code describes
the reforestation amortization deduction and
provides guidelines for the reforestation investment
tax credit of section 48. Both of these incentives are
directed towards “commercial timber production”
and are applicable to agroforestry.

University of Missouri Center for Agroforestry




Reforestation Amortization Deduction

The reforestation amortization deduction is an
exception to the general rule, stated in section 263, that
reforestation expenses must be capitalized. Section 194
allows the taxpayer the opportunity to amortize up to
$10,000 per year of reforestation expenditures over an
84-month period. Figure 2 details what the IRS considers
“reforestation expenditures.” This deduction does not
apply to Christmas tree production, ornamental tree
production, trees planted solely to produce nuts or fruits,
shelterbelts or windbreaks. The reforested area must be
at least once acre in size and located in the United States.

Establishment of trees under section 194 includes
control of woody and herbaceous competition in order to
support the survival of a plantation, and replanting of
trees that do not survive, Many of these establishment
expenses are not realized until the second or third year.
The IRS allows the application of the reforestation
amortization deduction and reforestation tax credit for
these types of expenses incurred up to two years after
the initial establishment.

The goal of this program is timber production. Growing
trees for purposes other than timber production would
not qualify for the amortization deduction. For example,
eastern black walnut trees planted in an alley cropping
practice can benefit from the reforestation amortization
deduction if the trees are maintained in such a way that
1} a marketable butt log will be harvested in the future,
and 2} timber production is the primary purpose of the
plantation. Any nut crop would be an incidental
enterprise that would be taxed as erdinary farm income.
Expenses that are incurred in the harvesting and
marketing of the nut crop would be deducted as ordinary
farm expenses.

As mentioned earlier, “commercial timber production”
would have to be the focus of the agroforestry
practice in order for it to qualify for the reforestation
amortization deduction. The IRS recognizes a written
forest management plan as one way of indicating a
focus on "commercial timber production.”

Reforestation Investment Tax Credit

Reforestation expenses that are amortizable under
section 194 are also eligible for the reforestation
investment tax credit described in section 48. The tax
credit program atlows the taxpayer to claim a credit
up to 10 percent of the first $10,000 spent on
reforestation each year. If the investment tax credit is
used, the amartization deduction amount must be
reduced by half of the investment tax credit

percentage. Forexample, if a 10 percent investment tax
credit is taken, the reforestation amortization deduction
must be reduced by half of this percentage, or 5 percent.

Since the reforestation investment tax credit applies
to the same expenses as the amortization deduction,
similar rules of eligibility apply. If a taxpayer has
investment tax credit from other sources, these
credits can be carried back or forward. The taxpayer
must carry credits back using amended returns
before carrying the credits forward. For tax years
prior to 1998, the credits could be carried back three
years and forward 15 years. However, for tax years
beginning after 1997, the credits can only be carried
back one year and then forward 20 years.

Credits from passive activities can only be applied to
income from passive investments, However, if the
credits are from sources where the taxpayer is
considered a material, or active, participant in the
business, then the credits may be applied against all
sources of income,

Calculating the Refarestation Amortization Deduction
and Reforestation Investment Tax Credit

As mentioned earlier, the amount of the reforestation
amortization deduction depends on the percentage of
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reforestation investment tax credit taken. The following
steps will provide an example for calculating both the tax
credit and the annual amortization deduction allowed for
reforestation expenses incurred in a given year.

Step 1.

identify the total qualifying reforestation
expenditures. As an example, assume that a
landowner has spent $8,000 on seedlings, tabor
and site preparation for a given year. The
landowner’s intent is to establish 15 acres of
trees that will be marketable timber in the future.
According to the rules of section 194, all $8,000
qualifies as reforestation expenses.

Step 2.

Determine the reforestation investment tax credit
percentage. Generally speaking, most taxpayers
will choose to take the full 10 percent
reforestation investment tax credit. However,
there are limits to the amount of tax credit that can
be taken. The discussion of those tax credit limits
is beyond the scope of this publication. The
instructions for Form 3800 detail how to calculate
the tax credit limits. Following the example started
in step 1, the taxpayer may take a reforestation
investment tax credit of $800 {$8,000 x C.10).

Step 3.

Reduce the reforestation expenses by one-half of
the percentage used for the investment tax credit.
Based on the rules of section 194, the amortizable
amount must be reduced by one-half of the
percentage used for the reforestation tax credit. In
the example from step 2 above, a 10 percent
reforestation tax credit is taken. In this case, the
reforestation expenses must be reduced by one-
half, or 5 percent, before they are amortized. The
reforestation expenses of $8,000 must be reduced
by 5 percent. The amortizable amount of
reforestation expenses will be $7,600 ($8,000 x
0.05 = $400, $8,000 - $400).

Step 4.
Calculate the annual amortization deduction

amount. Table 1 lists the amortization percentages
for each tax year. Based on the amortizable
amount calculated in Step 3, the amortization
deduction for the first year of the reforestation
project would be $542 ($7,600 x 0.0714). In
years two through seven, $1,086 ($7,600 x
0.1429) can be deducted each year. Finally, in the
eighth year, $542 (87,600 x 0.0714) can be
deducted,

Reporting the Reforestation Amortization Deduction
and Reforestation Tax Credit

The reforestation investment tax credit should be
reported on Form 3468, Part |, Line 3, tf you have a
carryback or carryforward of any credits, an
investment credit from a passive activity, general
credits from an electing large partnership {Schedule
K-1, Form 1065-B), or more than one general
business credit, you must complete a Form 3800 to
figure the tax liability fimit,

A taxpayer that chooses to amortize qualifying
reforestation costs under section 194, can do so with
Form 4562. The deduction amount will be entered in
Part VI of Form 4562. A separate sheet of paper
should be attached for each property with the
following information:

o a description of the costs and the dates they
were incurred;

o a description of the type of timber being grown
and the purpose for which it is being grown.

This form needs to be filed on a timely basis, including
extensions, in the year in which the expenses are
incurred. However, if the taxpayer did not choose to
take the deduction on a timely filed return, but
decides to take the deduction later, it is still possible.
The taxpayer may file an amended return within six

Table 1: Annual Reforestation Amortization Deduction Percentage

Year of Deduction

Percentage of Amortizable Reforestation Expenses Deducted

Year 1 1/14 or 7.14%
Years 2 -7 1/7 each year or 14,29% each year
Year 8 J‘UM or 7.14%
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months of the due date of the original return, not
including extensions.

Business Investment Incentives

As a landowner engaged in an active farming or
forestry business, section 179 of the IRC provides a
special deduction for personal property. Personal
property that is used more than 50 percent in a
farming or forestry business gualifies for the
deduction,

Section 179

Section 179 of the internal Revenue Code provides a
taxpayer with the option of deducting the cost of
certain qualifying property in the year it was placed in
service instead of taking the annual depreciation
deductions. Under the rules of the section 179
deduction, a taxpayer may elect to deduct costs up to
$20,000 for personal property that is used in an
active trade or business. Since agroforestry often
involves active participation in the business of
growing crops, livestock, or timber, the section 179
deduction should be considered. The deduction
cannot exceed total taxable income from all sources
in the year that the qualifying property is put into
service, Therefore, the deduction is the smaller of
total taxable income or $20,000. If total taxable
income is less than $20,000, then the difference
between $20,000 and total taxable income can be
carried forward to the next year.

The property must qualify based on the rules described
by section 1245. Basically, the rules state that qualifying
property must be depreciable personal property thatis
used as an integral part of an active trade or business.
This does not include investment property or other
property that is purchased solely

Deduction

Calculation of the section 179 deduction is relatively
straightforward. However, it is subject to three limits:
* the maximum dollar limit;
* the investment limit;
* taxable income limit,

Along with the these three limits, it is also important
to note that the section 179 deduction must be
figured before determining the depreciation deduction.
This prevents the taxpayer from taking both the
section 179 deduction and a depreciation deduction
on the same dollar value of property.

As an example of the maximum dollar limit, suppose
a taxpayer purchases qualifying property in the year
2000 that totals $22,000. Based on the maximum
doilar limits listed in Figure 4, only $20,000 of that
purchase can be considered for the section 179
deduction. The remaining $2000 becomes the
unadjusted basis for the purchased property and can
be depreciated. It is important to understand that
section 179 does not specify how the maximum
dollar limit is met by the taxpayer. In other words,
suppose in the year 2000 a taxpayer purchases a
tractor for $15,000, a walnut harvester for $5,000,
and a hufler for $2,000. Each of these purchases
gualifies for the section 179 deduction, but it is up to
the taxpayer to determine how to meet the $20,000
maximum dollar limit. For example, the taxpayer may
choose to deduct the purchase prices for the tractor and
the harvester {$15,000 + $5,000 = $20,000) and
depreciate the huller {$2,000}. Or, the taxpayer may
chooase to deduct the cost of the huller, harvester and
part of the tractor {$2,000 + $5,000 + $13,000 =
$20,000) and depreciate the remaining tractor cost

for the production cof income.
Figure 3 has a partial list of
qualifying property for section
179.

Section 179 deduction amounts
are in the process of being
increased. Figure 4 {page 6) shows
the maximum armounts deductible,
by year. For the year 2000, the
deduction was increased to
$20,000. The deduction amount
will increase to $24,000 for the
tax years 2001 and 2002.

Calculating the Section 179
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{$2,000).

The second limit placed on the section 179 deduction
is the investment limit, The maximum dollar limit will
be reduced if the taxpayer exceeds the maximum
investment limits of $200,000. If a taxpayer has
more than $200,000 of qualified property for a given
year, then the $20,000 deduction limit is reduced one
dollar for every dollar of qualified property over
$200,000. For example, if a taxpayer purchases
$212,000 of qualified property in a given year, the
$20,000 maximum dollar limit must be reduced by
$12,000. In this case, the maximum deduction would
be $8,000.

The final limit on the section 179 deduction is the
taxable income limit. As an example, suppose a
$12,000 tractor is purchased that will be used to
plant, prune or harvest crops and timber in an alley
cropping practice, If the taxpayer’s total taxable
income for the vyear in which the tractor was
purchased is $20,000, the taxpayer may deduct
$12,000 from that amount. However, if the
taxpayer’s total taxabie income in the year the tractor
was purchased is only $ 10,000, then $10,000 of the
tractor cost may be deducted. The remaining $2,000
must be carried forward for deduction in the following
year.

For many landowners, there may be more than one
type of deduction that is based on taxable income,
such as & charitable contribution. The IRS suggests
the following eight-step method to determine the
amount of deductions to take:

Step 1.
Figure taxable income without the section 179
deduction or the other deduction. For example,
suppose that the taxable income before the

section 179 deduction or the charitable
contribution deduction was calculated at
$15,000.

Step 2.

Figure a hypothetical section 179 deduction using
the taxable income figured in step 1. Suppose a
taxpayer had $13,000 worth of qualifying
property. Based on the limits determined by
section 178, this taxpayer's makXimum section
179 deduction can onty be $13,000.
Step 3.

Subtract the hypothetical section 179 deduction
figured in step 2 from the taxable income figured
in step 1. This eguals $2,000 ($15,000 -
$13,000).

Figure 4; Maximum Amounts
Deductible Under Section 179, by year

Year Maximum Amount
Prior to 1997 F" 7,500

1997 18,000

1998 18,500

1999 19,000

2000 20,000

2001 24,000

2002 24,000

After 2002 25,000

Step 4.

Figure a hypothetica! amount for the other
deduction using the amount figured in step 3 as
taxable income. Using the $2,000 from step 3 as
taxable income and applying the 50 percent rule
for charitable contributions, the taxpayer may
hypethetically deduct up to $1,000 for charitable
contributions.

Step 5.
Subtract the hypothetical other deduction figured
in step 4 from the taxable income figured in step 1.
This equals $14,000 ($15,000 - $1,000).

Step 6.
Now figure the actual section 179 deduction using
the taxable income figured in step 5. Using the
$14,000 figured in step 5, the taxpayer would still
be able to deduct $13,000.

Step 7.
Subtract the actual section 179 deduction figured
in step 6 from the taxable income figured in step 1.
This equals $2,000 ($15,000 - $13,000),

Step 8.
Figure the actual other deduction using the taxable
income figured in step 7. The taxable income
figured in step 7 was $2,000. The actual
deduction for charitable contributions would be
$1,000.
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Because of the numerous assumptions and
exceptions to taxable income deductions, it would be
to the advantage of the taxpaver to seek professional
guidance when mare than one deduction is available,

Reporting the Section 178 Deduction

The section 179 deduction is reported on Form 4562,
It can be filed with either an original tax return filed in
the year the property was placed in service or with a
“timely filed” amended return. |f the taxpayer is filing
IRS Form 4562 with an original tax return, the return
does not have to be filed on time. However, if the
taxpayer is filing IRS Form 4582 with an amended
return, it will not be accepted if it is not filed on time.
This includes any extensions.

Conservation Incentives

As a general rule, any improvements made to land are
considered capital improvements and must be added
to the basis of the land. However, landowners who
make improvements for conservation or erosion
control may choose to deduct a portion of those
expenses under sectien 175.

Section 175

According to Internat Revenue Code, section 175, if
a taxpayer is in the business of farming, as defined
earlier, then some soil and water conservation
practices may qualify for deduction in the vear that
they occur. Typically, these expenditures would be
considered capital expenses and would be added to
the basis for the land. However, under section 175,
conservation expenses, totalling up to 25 percent of
the gross farm income, can be deducted. This
deduction is possible as long as the taxpaver is a
material, or active, participant in the farm business,
The list of acceptable conservation practices
includes, but is not timited to the foflowing:

* treatment or movement of earth {such as level-
ing, conditicning, grading, terracing, contour
furrowing and restoration of soil fertility};

s construction, control and protection of diversion
channels; drainage ditches; irrigation ditches;
earthen dams; and watercourses, outlets and
ponds;

* eradication of brush;

* planting of windbreaks.

The last two items on the list above are key elements

that apply to agroforestry.

For soil and water conservation expenses to qualify
for this deduction, they must be consistent with a
plan approved by the U.S. Department of Agriculture
(USDA) Natural Resource Conservation Service
(NRCS), such as:

* NRCS individual site plans;
* NRCS county plans;
» Comparable state agency pians.

Since the Conservation Reserve Program (CRP} does
not gqualify for the section 126 exclusion, section 175
provides the taxpayer a deduction to offset the
income from soil rental payments and cost-share
payments. Agroforestry practices that are established
under a CRP practice such as the riparian forest
buffer practice {(CP22}, the alley cropping practice
{CP19)}, or the field windbreak practice {(CPBA) may
qualify for this deduction. It is important to remember
that section 175 only applies to capital expenses on
productive farmland for soil or water conservation
and erosion control.

Calculating the Section 1785 Deduction

The section 175 deduction is.Jimited to 25 percent of
gross income in a given year. Gross income is the sum
of all income earned from the farming business, such
as the sale of crops, livestock, fruits, vegetables and
other farm products. Gross income does not include
the sale of capital assets such as equipment or land.
Any conservation expenses that exceed 25 percent
of gross income for a given year may be carried over
to the next year. However, the deducticn in any given
year may not exceed 25 percent of gross income for
that year.

Reporting the Section 176 Deduction

Conservation expenses that are deductible under
section 175 must be deducted in the year that they
are incurred using Form 1040, Schedule F, line 14,
Expenses that are not deducted must be capitalized.
If the taxpayer wishes to change methods of treating
soil and water conservation expenses or capitalize
some conservation expenses and deduct others, the
IRS must approve the change of methods. To get
approval from the IRS, a written request must be
submitted before the due date of the return for the
first tax year the new method will apply. The written
request must include the following:
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¢ name and address of the taxpayer;

e first tax year the method or change of method is
to apply;

¢ whether the method or change of method
applies to all soit and water conservation ex-
penses or only to those for a particular farm or
project. |f the method or change of method
does not apply to all expenses, identify the
project or farm to which the expenses apply;

s total expenses paid or incurred in the first tax
year the method or change of method is to
apply;

¢ a statement that indicates the intention of the
taxpayer to maintain separate accounting
records for the expenses to which this method
or change of method relates.

Conclusion

it becomes apparent that in order for an agroforestry
practice to benefit from the current tax codes, the
taxpayer must be aware of the requirements of each
tax incentive. For the cost-share exclusion of section
126, it is important to work with natural resource
professionals to identify excludable cost-share
programs that are currently funded and support
agroforestry practices.

For the reforestation amortization deduction and
investment tax credit of sections 48 and 194, tree
species that have timber value must be incorporated
into the agroforestry practice. Ornamental trees,
Christmas trees or fruit trees would not qualify. Trees
planted solely for nut production would also be
disqualified. The Internal Revenue Code does not
specify a planting density or provide an acceptable
species list. Therefore, the taxpayer’s planting intent
will most likely be the determining factor as to
whether or not the practice qualifies for the section
48 and section 194 incentives. Remember, the
reforestation amortization deduction and the
reforestation investment tax credit are for
"commercial timber production;” any intent other
than that will not qualify for these incentives.

Under section 179, a deduction of up to $20,000 can
be taken in a given year to recover the cost of
personal property used in an active tradé or business.
Farm fences, livestock, machinery and equipment
qualify for this deduction. Structures specifically
used for the growing of mushrooms or commercial
nlants would also qualify. The maximum deduction
amount of $20,000 will continue to increase over the
1ext three years until it reaches a $25,000 deduction
imit in 2003. The key to this deduction is that the

taxpayer must have an active trade or business
enterprise from the agroforestry practice, whether it
be crops, livestogk, timber, nuts or some other
product.

Finally, capital expenses for soil and water
conservation on productive farm land, including the
establishment of windbreaks that are designed based
on USDA/NRCS approved plans, are deductible for up
to 25 percent of gross farm income. Section 175 of
the IRC specifically identifies planting windbreaks
and the eradication of brush as deductible soil and
water conservation expenses.

Income exclusions, tax deductions, and tax credits
can provide financial incentives above and beyond
the expected revenues from agroforestry practices.
As stated before, the key to all tax benefits is good
record keeping. Most university extension services
have publications describing the best method of
record keeping for both timber production and
agricultural production, such as “Maintaining
Woodland Tax Records” which is published by
University Extension, University of Missouri-
Columbia.

A great resource for more forestry and agroforestry
tax considerations is the National Timber Tax website
at www.timbertax.org. For more information about
whaether or not a practice will qualify for an available
tax incentive, contact your local IRS office or consult
your personal tax advisor.
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Summary of TaxIncentives for Agroforestry Establishment

Internal Subi
ubject I .
Revenue J Limits Reporting References
Code of Code
¥ Cannot exceed 10% v Form 3468, Part I, ¥ Form 3468, Instructions
of qualifying Line 3 ¥ Form 3800, Instructions
) Reforestation  Telorestation expenses ¥ Form 3800 v Publication 334, Tax Guide
Section under section 194 for Small Businesses
Investment 7 . L .
48 . $1,000 maximum v Publication 535, Business
Tax Credit credit Expenses
¥ Subject to general ¥ Publication 225, Farmer’s
business credit limits Tax Guide
v Applies onlyto a Attach a plain sheet of ¥ Form 1040, Schedule F,
limited number of paper to the return with Instructions
programs the following information: v Form 1040, Schedule C,
Y amount of the cost- Instructions
) Cost-Share v Eligible amount share payment v Form 1040, Instructions
Section Payment depends on a Four-step ¥ date received v Publication 225, Farmer’s
126 E yl . calculation based on ¥ amount that qualifies Tax Guide
xclusions income received during for exclusion ¥ USDA/FS Ag handbaok
the three prior years ¥ calculations showing #718, Forest Landowner's
from affected land. the excludable amount Guide to the Federal Income
¥ amount that will be Tax
exciuded
¥ Cannotexceed 25%
of gross income from
) . farming v Form 1040, Schedule F,
Section Conservation ; Form 1040, Schedule F, Instructions
) ¥ Capital expenses . o ,
175 Deduction Line 14 v Publication 225, Farmer's
must be ffom a plan .
approved by NRCS or Tax Guide
similar state agency
v Form 4562, Instructions
. ¥ Publication 225, Farmer’s
Qualifying | | B20.09 meximum Tax Guide
1 Busi .
Section usIness Y $200,000 meximum  Form 4562 Y_USDAJFS Ag handbook
179 Propeny investment limit #718, Forest Landowner’s
Deduction J Taxable income limit Guide to the Federal Income
Tax
Form 4562, Part VI )
/ $10.000 maximum  With separate sheet of ¥ Form 4562, Instructions
v reduced by one-half ~ paper stating: "Ir’afléb[i;;z“on 225, Farmer’s
. Reforestati ipti
Section eforestation  of the percentage used v descnp.tlon of costs J USDA/FS Ag handbook
Amorzation  for the tax credit of and date incurred 4718 Forest Landowner's
194 Deduction section 48 J description of the ’

v must be amortized
over 84 months

type of timber and
purpose for which it is
grown

Guide to the Federal Income
Tax
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Definitions:

Active Trade - See “Business.”

Adjusted Basis - Adjustments to original basis
including the cost of any improvements made to
the original property. For timber property, this
could include additional seedlings and associated
costs of planting. ‘

Amortization - The periodic subtraction of an
allowed annual amount to recover qualifying capital
costs over a specified period of time,

Basis - The basis of an asset is how much it
actually costs (Section 10712 of the Internal
Revenue Code/. For timber acquired by purchase,
the basis is the amount paid for the timber. {See
Section 710716 Internal Revenue Code and
Department of the Treasury, Internal Revenue
Service, Publication 551, Basis of Assets.) Basis
for property acquired by other means is determined
based on the method of acquisition, For example,
basis for inherited property is equal to its fair
market value as of the date of death or some
alternate valuation date. Similarly, the basis for
property acquired as a gift is equal to the donor’s
basis at the time of transfer. Also see “Adjusted
Basis” and “Stepped-up Basis.”

Business - An activity that is established for the
purpose of earning profit, which involves regular
transactions. There are many factors determining
whether or not an activity is an active business.
However, the two most important factors are the
“presumption of profit” and regular transactions.
Also see “For Profit,” “Investment,” “Material
Participation,” “Passive Participation,” and
“Profit.”

—apital Costs - Expenditures for the acquisition or
mprovement of real estate, machinery or other
:quipment that has a useful life of more than one
rear. These expenditures may be added to the
yriginal cost of the property in order to calculate
wjusted basis. Tree planting costs are an example
f a capital expenditure. .

-apitalization - The process of adding the cost of
icquiring a capital asset to a capital account.
Jepending on the nature of the asset, the
-apitalized amount may be recoverable through

depreciation, depletion, amortization, or only
through sale or exchange.

Carry Back (Carry Forward) - An accounting
technique that aliows a taxpayer to get full benefit
of available excess annual tax credits and
deductions by applying them to previous tax
returns {carry back) or future tax returns (carry
forward).

Depletion - The using up or wasting away of a
natural resource. In the case of timber, depletion is
the recovery of an owner’s basis in timber. It
applies when timber is harvested and the cut logs
are sold or used in the owner’s business.

Depreciation - The process by which the basis of a
capital asset with a determinable usefu! life is
recovered as the asset is used for the production of
income. Capital assets associated with forest
ownership whose basis is recoverable through
depreciation include equipment, buildings, fences,
temporary roads and the surfaces of permanant
roads.

Expensing - The recovery of an expense by
subtracting it from taxable income in the year it is
paid or incurred. This is also called deducting.

For Profit - A profit motive is presumed if the
activity produced a profit in at least three of the
last five tax years, including the current tax year.
There are special cases where this profit
requirement is modified. For example, certain
activities inveolving the breeding, showing, training
and racing of horses need to show profit in at least
two of the last seven tax years. (See USDA/FS
Agriculture Handbook 718, Forest Landowner’s
Guide to the Federal Income Tax.) Also see
“Profit.”

Iintangible Property - Property that cannot be seen
or touched. Examples of intangible property
include lease rights, goodwill, patents, copyrights,
etc,

Investment -- An activity engaged in for the
purpose of realizing a profit, that does not require
the regular transaction necessary to be considered
a trade of business, The least active level of
participation in an income-producing activity. Also
see “Business,” “For Profit,” “Material
Participation,” “Passive Participation,” and “Profit.”

Material Participation - “Reguiar, continuous, and
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substantial” participation in a business. A material
participant in a business must meet at least one of
the following seven tests,

1. You participated in the activity more than 500
hours.

2. Your participation was substantially all the
participation in the activity of all individuals.

3. You participated at least 100 hours during the
tax year, and no other individual participated
more.

4. The activity is a significant participation activity,
and you participated in all significant participa-
tion activities for a total of more than 500
hours, A significant participation activity is a
trade or business in which you participated more
than 100 hours and you did not materially
participate based on all of the other tests for
material participation.

B. You materially participated in the activity for any
five of the 10 immediately preceding tax years.

6. The activity is a personal service activity in
which you materially participated for any three
preceding tax years. A personal service activity
involves the performance of perscnal services
including the fields of health, law, engineering,
architecture, accounting, actuarial science,
performing arts, consulting, or any other trade
or business in which capital is not a material
incame-producing factor.

7. Based on all the facts and circumstances, you
participated in the activity on a regular, continu-
ous, and substantial basis.

(See Department of the Treasury, Internal
Revenue Service, Publication 825, Passive Activity
and At-Risk Rules.)

Ordinary Expenses - Currently deductible operating
expenditures including management, taxes and
interest. These expenses are generally deductible
in the year they occur. Pruning costs,
noncommercial thinning costs and harvesting costs

of annual crops are examples of ordinary expenses.

Passive Participation - A person is a passive
participant in a trade or business if they do not
meet any of the rules required for material
participation. (See Department of the Treasury,
Internal Revenue Service, Publication 925, Passive
Activity and At-Risk Rules.) Also see “Material
Partictpation.”

Personal Property - Personal property is property
that is not permanent in nature and is not a
permanent fixture on land. For example,
machinery, equipment and livestock are considered
personal property.

Profit - Profit is calculated by subtracting expenses
frem gross income for a trade or business activity
in a given tax year. Appreciation in the value of
assets is also considered profit. Profit from timber
will most likely be realized from appreciation in
value through physical growth and enhanced
quality until it is harvested. (See USDA/FS
Agricufture Handbook 718, Forest Landowner’s
Guide to the Federal Income Tax.) Alsg see "Active
Trade,” “Business,” and “For Profit.”

Real Property - For taxation purposes, real property
refers to land and permanent fixtures on the land,
such as buildings, ponds, roads and standing
timber. A fixture is permanent if it is “...erected
on, growing on, or attached to land ..." and cannot
be removed from the land without destroying its
original use, purpose or function. (See Department
of the Treasury, Internal Revenue Service,
Publication 551, Basis of Assets.)

Stepped-up Basis - If property is acquired through
inheritance, the basis may be “stepped-up” or
increased. The stepped-up basis is determined by
the fair market value of the property on the
deceased’s date of death or some other alternative
valuation date. (See Department of the Treasury,
Internal Revenue Service, Publication 557, Basis of
Assets.)

Tangible Property - Property that can be seen or
touched. This would include trees, machinery,
equipment, etc.
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rowing Specialty Forest
Products in Agroforestry
Plantings

Discovering profits in
unlikely places

Whether you own a small acreage just outside of tawn,
r a 5,000-acre farm, you may be uble to earn supplemental
neome, save money, and improve and protect your
nvironment by producing commercially valuable specialty
oreducts from tree and shrub plantings. There are many
pportunities for producing, selling, or personally enjoying
specialty forest products in rural, suburban or even in urban
settings. For example, is your country home, farmstead,

ivestock area, or acreage battered by the wind or buried by .

vinter snows? Tired of mowing acres of lawn on your acreage
very weekend? Do you have fencelines, woodlots, marginally-
productive upland fields, streamside areas, pivot irrigation
orners, or just hard-to-farm small parcels? Any of these
areas could be better utilized by planting woody crops in
windbreaks, living snow fences, or streamside buffers that
oroduce specialty forest products (SFPs).

Jnsheltered acreage or farmstead Weli-protected acreage or tarmstead

What are specialty
forest products?

Specialty forest products generally fall into one of fou
categories, 1) medicinals and botanicals, 2) forest-based foc
products, 3) woody decorative florals, and 4) handicraft
products and specialty woods.

1. Medicinals and Botanicals

Medicinals and botanicals are plant-
derived substances that are used in a variety
of food supplements, herbal health items,
cosmetics or other products. Products are
made from nearly all parts of trees, shrubs
or herbaceous plants, including wood (cedar),
bark {smooth sumac, slippery elm), buds
(cottonwood), leaves (catnip, ginseng, ginkgo),
roots (sassafras, ginseng, goldenseal), fruit
and flowers {echinacea, partridgeberry,
skullcap, St. John'’s Wort, elderberry), nuts
{black walnut, pecan), sap (maples), and even .
pollen (ash, oak, cottonwood, maples, pines Ginseng
and many others).

2. Woody-Based Food Products

Tree and shrub-based food products include nuts, frui
and some mushrooms. Nuts include black walnut, Chines
chestnut, pecan (and northern pecan), hickory, butternut,
hybrid hazelnut and ginkgo. Superior nut cultivars exist fi
all of these species. Commercial nut markets include in-she
products, whole and crushed kernels, oils and confections
High prices for fresh kernels are often paid by high-end
restaurants, bakeries, etc,

Commonly harvested fruits include chokecherry,
highbush cranberry, sand cherry, currants, Corneliancher:
dogwood, elderberry, saskatoon (serviceberry or juneberry
Jjostaberry, Nanking cherry, chokeberry, buffaloberry, pawpas
and persimmon, among many others. All are harvested fo
home consumption, but many are also gathered for
commercial use as fresh fruit, jams, jellies,
syrups, juices, concentrates, confections
and wines. Berries usually sell for $0.65
to $1.50 or more per pound.

High value gourmet mushrooms (e.g.,
Shiitake and oyster) can be intentionally
cultivated on logs or wood chips in a forest e
setting. These are marketed in supermarkets rqod products
and ethnic or high-end restaurants.
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Woody Decorative Florals

Any woody plant species that has a colorful or unusually
ved stemn, bud, flower, fruit or even leaf can become a
rative floral product. Examples include cultivars of red
yellow-stemmed dogwoods; curly, pussy, flame and basket
yws; red (sweet) birch; holly and bittersweet vines (for
ruit); flowering branches of forsythia, apple, cherry,

1, witchhazel; and many others, Floral designers
asingly use these materials fresh and dried in creative
] arrangements.

Good opportunitics exist for garnering substantial returns
roducing and marketing decorative woody stems. Retail
sts generally pay around $0.50-30.80 per 4°-5" stem for
s or pussy willow. Decorative florals can be sold directly
tail floral shops, large retailers and wholesalers
ughout the US. For example, nearly 200,000 woody stems
sold cach year in Nebraska alone (Lambe, D. 2000).

T ‘

uctive Conservation with

Woody stems are sold fresh or
dried, depending on the end use.
Flowering stem material is generally
cut dormant, and is forced to flower
by either the grower or florist. Some
plant materials with showy leaves are
preserved by soaking in glycerin and
enhanced with varipus dyes,
increasing their value. “Floral greens’
are cuttings from coniferous trees (firs,
spruces and pines) for use in wreaths
and seasonal decorations. Produced
in native northern forests, they are
a muitimillion dollar industry in a
number of northern states.

1
f

Willows creatively use

fioral arrangemen
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Specialty Forest Products With mercial Markels
ecies Scientific Name Cuitivars for SFP Production  Products/Characteristics
1S, ... . [ e o N '“_-.;‘— e RS S
emut Juglans cinerea “Kenwaorthy”, “Mitchell” fresh nuts
stnut, Chinese Castenea mollissima Man; fresh nuts
(go Ginkgo bifoba “Salem Dandy”, “Salem Lady", “Mother Load" | canned nuts, medicinal
elnut, Hybrid Corylus hybrid “Famis 88-BS", “G-177, “G-14", “Gellatly # 5027| fresh nuts, oils, syrups, nutmeat, coniec

an, Northem Carya illinoensis many

wit, Black Juglans nigra many

I, . . . SOV N LT s

ot Prunus armeniaca “Moongold”, “Sungold”, others

ilobarry Shepherdia argentea None

y, Nanking Prunus tomentosa “White”, standard red variety

1y, Sand or Bush Prunus besseyi “Hansen”, “Sioux"

ry, Black Prunus serctina None

eheiry Aronia melanocarpa “Nera”, “Viking”

:echerry Prunus virginiana “Boughens Chokeless", “Robert”,
“Pickup's Pride”, “Goertz", “Garrington”
"Schubert” or “Canada Red”

serrybush, American (Highbush) | Viburnum trilobum “Wentworth®, “Hahs"

int, American Clove Ribes odoratum “Crandafl”, “Deseret”,

nt, European Black Ribes nigrum “Consort”, “Blacksmith”, “Brodtorp”
“Ben Sarak”, “Laxton's Giant", others

nt, Red Ribes rubrum Many

nt, White Ribes sativum Many

ood, Comeliancherry Cornus mas “Etegant”, "Redstar”, “yellow”, “Redstone”

Xy Sambucus canadensis “York”

) “Adams”

sberry Ribes hinelium or R. uva-crispa | “Pixwell”, “Welcome”, “Clark”

erry Ribes nigidrolaria “Jostagranda”, “Josting", "Red Josta"

Hardy Actinidia araguta Many

ry

lersey Tea (Redroot)
aw

mon

Wild

toon (Juneberry)

DY DECORATIVE FLORALS —
Crabapple Malus sp Man
Red (Sweet) Betula ler?ta Nong
weet, American Cetastrus scandens None
»od, Bloodtwig Comus sanguinea “Atrosanguinea”
»od, Redosier Comus sericea “Cardina
Cornus sericea var. coloradensis | “Cheyenne”
Cornus sericea “Bailey's Red"
] Cornus sericea “Colorado Red Osier”
od, Tatarian Cornus alba “Allemans Compagct"
Cornus alba "Sibirica”
Comus alba “Kesselringii”

Morus rubra
Ceanothus americanus
Asimina triloba
Diospyros virginia
Rosa arkansana
Amelanchier alnifolia

“Grimo 188P", “Skinnar”, “Grand Traverse”
“Winkler", “Rutter/Badgersett Hybrids"

“Johnson”, "Weisman”,"Cooke”, “Wallington”
None

Many

“Micks", *Meader”, “Pieper”, “Runkwitz"
Unknown

“Smoky”, “Northline”, "Pembina”, “Thiessen"
“Martin”, *Honeywood", “Nelson”

frash nuts, nutmeat, confsctions
fresh nuts, oil, nutmeat, nutshells

O T

fresh and dried fruit, jam

fresh fruit, jelly, wine

fresh fruit, jelly

fresh fruit, jetly

fresh fruit, jelly, wine, juice

jelly, juice, persistent winter fruit
fresh fruit, jelly, wine, syrup, juice

fresh iruit, jelly, wine, syrup, juice
fresh fruit, jelly, wine, juice, syrup, medic

fresh fruit, jelly, wine, julce, syrup, medic

fresh fruit, jelly, wine

fresh fruit, jelly, wine

fresh fruit, jam, sparkling wine

fresh fruit, jelly, wine, juice, tea, medicin:
fresh frut, jelly, wine, juice, tea, medicine
fresh fruit, jelly, juice

fresh fruit, jelly, juice

fresh fruit

fresh fruit, jelly, wine

tea

fresh fruit

fresh fruit, jam, wine

lea, syrup, jelly

fresh fruit, Jelly, syrup, juice

e v - -

flowers, forced

speckled burgundy stems

branches with orange berries

gdark, biood red or burgundly stems, sucker
bné;ht red-orange stams, suckers freely
red stems, suckers frealy

red stems, suckers freely

red stems, suckers freely

red stems, suckers freely, few lateral bra;
bright coral-red stems, suckers fraely
brownish purple stems, suckers fresly
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 Handicrafts and Specialty Woods

Spectalty woods and other natural materials are often used
local artisans in handicraft products. The same “basket” or
treameo” willow (Salix purpurea) used for streambank
abilization can be made into bent willow furniture, and also
used in floral arrangements. The deep lesions on “diamond
llow” stems are carved and polished by craftsmen to create
autiful walking sticks, sometimes selling for up to $100 or

re.

Smooth sumac, hickory, and aspen saplings are converted
walking sticks and mass marketed. Wood carvers use
tonwood bark and many types of “character” woods such as
tternut, basswood, figured walnut, and catalpa. Burlwood
many spectes is used to create decorative inlays, furniture
d art pieces. Similarly, turning “spalted,” or partially decayed
d stained wood, reveals beautiful grain highly valued by
1ftsmen. Pine cones and other seed capsules and pods are
dely used in craft, potpourri and seasonal products.

T

>cies
vood, Yellow Twig
vthia spp.

hybrid
, Winterberry

, Peach, Cherry
w, Purpleosier (Basket)
w, Corkscrew

w, Pussy { Japanesa Giant)
w, Pussy (Goat)

w, Pussy (Black)

w, Pussy (Rosegold}

w, Flame

hazel, Common

hazel, Hybrid

JICINALS AND BOTANICALS

<« Cohosh
dhaw

droot
Cohosh
Gentian
2r's Root
felion {root)
be

my )
ko, Maidenhair tree
eng
enseal

pple
]

idgeberry
afras
Palmetto

cap

ery EIm

oth Sumac

horn Sumac
mons's Seal

eroot (Horse-balm)
ut, Black

argreen

Thazel

Specia

Scientific Name

Cornus sericea

Forsythia ovata

Forsythia ovata

Forsythia ovata

Forsythia ovala

Forsythia X intermedia

llex verticillata x llex serrata

llex verticiliata

llex verticillata

Prunus spp.

Salix purpurea

Salix matsudana

S. alba "Tristis” X S. matsudana

S. matsudana X S. alba “Britzensis’

Salix chaenomeloides
Salix caprea

Salix melanostachys
Salix gracilistyla

Salix "Flame"”
Hamamelis virginiana
Hamamelis x intermedia

Cimicifuga racemosa
Viburnum prumifotium

Sanguinaria canadensis
Caulophyllum thalictroices
Gentiana saponaria
Veronicasium virginicum
Taraxacum officinale
Sambucus canadensis
Ginkgo biloba

Panex quinquefolius
Hydrastis canadensis ,

Podophyllum peltatum
Urtica dioica

Mitchella repens
Sassafras albidum
Seronoa repens
Scutellaria lateriflora
Ulmus rubra

Rhus glabra

Rhus typhina
Polygonaturn biflorum
Collinsonia canadensis
Juglans nigra
Gauttheria progumbens

Hamamelis virginiana
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Delicious, natural food products

T YT T AT

Cultivars for SFP Production

“Flaviramea”
“‘Meadowlark”
“Northern Sun”™
“Sunrise”
"Northern Gold”
“Lyriwood Gold"
“Sparkleberry”
~Apolio”

“Winter Red’,many others
“Gentleman”
Many
“Streameg”
“Toruosa”
“Golden Curls”
“Scarlet curls”

"Flame”
“Jelena”, “Diane’”, "Ruby Glow",
“Arncid Promise”, “Pailida”

None
None

None
None
None
None
None
None for medicinal purposes
None
None
None

None
None
None
None
None
None
None
Nene
None
None
None
None for medicinal purposes
None

None for medicinal purposes

Commercial

Imaginative use of hazelwsod in furn

RS

Markets

Products/Characteristics

yellow stems, suckers freely

bright yellow flowers, forced, hardy

clear yellow flowers, {orced

bright yellow flowers, forced

golden yellow fiowers, forced, hardy
brilliant yellow flowers, forced

branches with persisient bright red berries
male, no fruit, poliinator for "Sparkleberrny”
branches with persistent red berries

male, no fruit, pollinater for “Winter red”
flowers, forced

green flexible branches, also used in basket
twistad branches

twisted branches

twisted branches, red in winter

red flower buds, large (1-3") pink-rose catkin
catkins {1"), forced

black catkins with red anthers, torced
pinkish-reddish catkins, forced

bright red-orange stems

yellow flowers, forced

yellow or red flowers, forced

root (estrogenic, sedative, anti-inflammatory

bark of root, stem (uterine tonic, sedative,
antispasmodic)

root (emetic, stimulant)

root {uterine stimulant)

root (digestive)

root (laxative)

root {laxative, diuretic)

flowers (mild stimulant, carminative, diaphore

leaves (aid memory)

root (tonic, stomachic)

root (astringent, tonic, antiseptic, diaphoretic
styptic)

root, resin {cathartic, stimulant)

herb (astringent, diuretic)

vine (astringent, diuretic)

bark of root, pith, leaves {Aromatic, demulce

berries (anti-inflammatory)

herb (sedative, nervine, antispasmodic)

stem and root bark (antiseptic ,astringent)

stermwoad (astringent, antiseptic)

berries (astringent, antiseptic, beverage)

root {treat skin irritations, indigestion)

root (diuretic, astringent)

nutshell ("soft” abrasive in skin cleansers)

leaves, Qil of Gaultheria (astringent, analges
anti-inflammatory, antiseptic)

bark, leaves astringent

licraft products can be derived from forestagrcwn trees, shrubs, vines, pine needles, etc. Most of these products are not produced commercially, but are instead harves

existing forests. Markets can be small an

easily overwhelmed with excess supply.
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ting conservation pay: producing specialty
st products in agroforestry settings

pecialty forest products come from woody plants that can be planted
ys that provide many environmental and conservation benefits.
can be planted in a field or farmstead windbreak, in a large

unity windbreak that protects an entire rural town or village, or
ving snow fence. Wind protection increases crop yields by up to
reduces energy costs around the home and farmstead, and trims
removal costs. Woody plants can also be used in streamside buffer
to intercept pollutants. SFP-producing plants used in conservation
ngs can reduce soil erosion, improve water quality, enhance wildlife
it, and tmprove your own quality of life. They also can be arranged
s groupings or “orchards” to maximize production efficiencies.

ven a backyard can be transformed into a low-maintenance “edible
landscape” for both people and wildlife, filled with species that

ce high quality nuts, berries, and mushrooms. Kids want a snack?
them into the backyard to “graze” for fruits and nuts. And if you

nave time to harvest the “fruits” of your yard, the local wildlife will
nly benefit from
ailable food and 2 mer

s with any crop,
nges abound. The
r of harvest,
ability of the

t, available labor,
e pressure, insects
seases, year-to-
roduction

tlity, and lack of
ized subsidy or
surance programs
uire planning and
rement.

Produce red-stemmed dogwoods in your windbreak

keting specialty forest products for
olemental income

st SFPs can be sold in the marketplace. Some markets are quite
nd well-structured with both wholesale and retail outlets

ttive florals, some fruits and nuts). Other markets are more

ted {a local jelly company, winery, floral shop, craftsperson, the
irmers’ market, or a roadside stand), and are better suited for the
roducer. Large or small, all specialty forest product markets are
markets, requiring far greater marketing efforts than do traditional

1aller niche markets may be easily overwhelmed by excessive
Prices can be volatile, depending on product supply and quality.
iroducts have seasonal markets (pussy willow in the spring, holly
the holiday season, berries when ripe), others are more year-round
irly willows). It definitely pays to line up markets before production
aents are made. Solid marketing and quality production can earn
icer higher prices and consistently greater profits.

mary

wialty forest products produced in woodlands or in agroforestry
gs can provide important supplemental income to rural and semi-
sidents, and at the same time improve the environment. Successful
zri clearly need to be skilled growers and effective marketers of
‘oducts.

Selected Resocurces

Agroforestry information:
http://www.agroforester.com

Conservation Trees. National Arbor Day
Foundation. www.arborday.org

@ Farming the Forest for Specialty Products
Proceedings of the North American
Conference on Enterprise Development
Through Agroforestry, Minneapolis MN,
October 4-7 1998. 1999. S. Josiah, Editor
University of Minnesota: 800-876-8636, ol
www.extension.umn.edu.

® [ncome Opportunities in Special Forest
Products: Self-help Suggestions for Rural
Entrepreneurs. 1993, M.G. Thomas. USDA
Forest Service, Ag. Info. Bulletin 666.

The National Agroforestry Center produces
a number of SFP-related publications:
http://www.libfind.unl.edu/nac/pubs/

Non-Wood News
FAO:htip:.//www.fao.org/forestry/FOP/FO
PW/NWFP/newsle-e.stm

North American Fruit Explorers:
http://www.nafex.org

® International SFP:
http://fwww.fao.org/forestry/FOP/FOPW/N
WF /nwip-e.stm

SFP use and markets:
}};ttp://www.sfp.forprod.vt.edu/special_fp.
tm

® SEFPinformation by species:
http//www.hort.purdue.edu/newcrop/defa
ult.htmi

® SFP reference info.:
http:/www.ifcae.org/ntfp/

® Woody Decorative Floral Assessment for
Nebraska. 2000. D. Lambe. University of
Nebraksa-Lincoln.

Photo and Graphic credits: The National
Arbor Day Foundation; Nebraska Forest
Service; Scott Josiah; Agroforestry graphics
courtesy of University of Minnesota

Productive Conservation
Scott J. Josiah
University of Nebraska - Lincoln
School of Natural Resource Sciences and
Cooperative Extension
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Gagner de l'argent .
avec des arbres de qualité

: - Merisiers et bovins,-Pas-de-Calais
... récoltés au bout de 20.3 50 ans. Les arbres poussent beaucoup ; S
' g - . ‘. ) . ‘

Rojflecs gtpéiure. Ome o vite en présence des cultures. Bien entretenus, ils donnent. .., =, '  Semisde colra entre das
S un bais sans noeud valorisé en tranchage et déroulage, - - ..
: AR . . ~ - .. L. rjﬂ’q: 2
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M Protaction - g
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Paysage agroforestier, .,
Hérault !

d8s-Or
[N e -
" f"r.i, vl “‘ - Noyers et maralchage,
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.

. : AR _'“ Dordogne f‘_w
Offrir une image différente
du métier d’agriculteur

... en créant des paysages originaux,
attractifs et sécurisants. Ces nouveaux
paysages répondent aux
attentes de /a société

et correspondent

aux orientations
actuelles de

4 la politique agricole
de I'Union européenne.

Merisiers et ovins, Pyr

Mer

.Noyers et rriticale,
\Charente-Maritime
!
'
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Prendre plaisir a élever des arbres

v Apprenez 3 connaitre les arbres,

& les entretenir, et regardez les grandir.

.



Poiriers et bovins, Orne

Mamtenlr 'votre revenu agrlcole

LA

... avec les cultures entre Ies I:gnes d'arbres.™
Le rendement des cuftures intercalaires reste st_able‘
longtemps-(10 4 15 ans sur: 90 % de la parcelle]”

et diminue ensuite lentement. L'écartement ~
entre les lignes d'arbres est choisi N\ R
pour tenir compte de /a culture .~
associée et des contraintes* ¥
.de la mécanisation. ;\ .

"l

e e Mensmra{n colza Gard -1
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L Preserver 1a quallte

y ;'," de Ienwronnement:

':4 . l

- Arbres et cultures b:en gérés ensemble sont
complémentaires. L Le§, arbres limitent Ies risques

: ; de pollution par lessivage des, elements fert.-lfsants

o _«" freinent l'érosion, enrichissent fe sof en. nzagiere organique.
.' . lls peuvent favoriser les populations dauxma.rres Fo '
B pour la protect.ron mtegree ‘des cultures mtercala.-res

-
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Diversifier. Ies actlwtes S
. o
~de votre eprOttatlon T

' ™ en cuftivant des arbres. Sur une portion,) Iimn‘ee :
de votre SAU 10 a 20 9’ ),,des plantat.'ons agroforestferes )
mtrodu:tes progress:vement augmentent Ia valeur, -
de votre éxploitation, sans d:m.rnutron notable

de son revenu agricole. .. . R ‘“‘. SR
. . '.“'.::"r'.‘~*f,j".‘_;'... " “' i ‘“"; ) '.n}w -.‘;;\ .‘»1‘:%4 i DY
o Alor k| Transmettre un patrlmome vivant

Les agroforestiers traditionnels

‘du Dauphiné vous le diront ;

fes arbres transmis de pére en fils
sont respectés. Chaque -arbre récolté
pour financer un investissement
professionnel ou familial est aussitét
replanté pour les enfants.
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Poirigrs et bovins, Orne

avec fes cultures entre Ies Iignes d'arbres. ™ ."". .
Le rendement des cultures intercalaires reste stable
longtemps (10 & 15 ans sur 90 % de la parcellg)”
et diminue ensuite lentement. L'écartement

entre les lignes d'arbres est choisi e
pour tenir compte de la culture
associée et des contraintes

de la mécanisation. -

- Merisiers }at colza, Gard

. Préserver la quallte
L de I enwronnement

Arbres et cultures b.ren gérés ensemble sont
complémentaires. Les’ arbres limitent les [fisques
de pollut.'on par Iesswage des. elements Vert:hsants,
v - - _+7 freinent I'érosion; ennch:ssent le sol en, mat:ére orgamque
_'* ", lis peuvent favoriser les populations d auxiha:res ’
pour la protect:on intégrée des cultures mtercala.-res
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Diversifier Iés actiy tés - w
‘de votre exploltation ,M.-~-"‘

. r”
|- en cuftivant des arbres. Sur une portion lrm:tee r
.de votre SAU (10 a 20 9’ },,des plantations, agroforestteres

_introduites progress.-vement augmentent la valeur

lailles, Allier

Les agroforestiers traditionnels

Noyers ot blé dus, Héraull du Dauphiné vous le diront :
o les arbres transmis de pére en fils
sont respectés. Chaque arbre récolté
pour financer un investissement
professionnel ou familial est aussitét
replanté pour les enfants,
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Apreés la récolte des arbres, le dessouchage - 7
de fa parcelle demande peu de travail et n ab.rme “
pas le sol, La parcelle peut facilement

retrouver sa fonction agricole d'origine.
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Planter et entretenir les arbres est.”

une activité qui s'apprend. Cultiver entre les arbr_es',":-
demande une nouvelle technicité a votre portées™
Des ouvrages existent. Faites appel & un technicien? %
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Australian
Forest Growers

AFG has been in existence since 1969, Its members include forest growers
engaged in farm forestry, private native forestry, and several carporate
members, most of whom are managed investment scheme (MIS) or
prospectus companies, AFG has a national spectal interest branch called
Treefarm Investment Managers Australia, which represents those MIS
CoOMpanies.

AFG represents over | 200 growers directly as well as the interests of
over 30,000 growers who invest through MIS companies. AFG provides
a range of services 1o its members including the quarterly magazine
Australian Forest Grower and other publications, as well as certilication
of pruned stands for clearwood production, AFG can be contacted at
national.office@afg.asn.au or visit our website www.afg.asn.au

AFG also manages the Farm Forest Line website (http:/iwww.
farmforestline.com.au/). Farm Forest Line is a free information service
managed by Australian Forest Growers in association with Melbourne
University School of Resource Management and Energy Stritegies. Farm
Forest Line provides reliable information and advice about farm forestry
practice, opportunities and developments,



An Australian Government [nitiative

Joint
Venture
Agroforestry
Program

is Map was sauced kam the National Forast iInventory, Buregu
1 Rurgl Sciences (BRS). BRS Is a research group within the
ushaian Govermmen) Deganment of Agricullure, Fishenes and
orestry. JVAP and AGQ turied BRS 1o esioblist ine Bioenergy
lias wabgile (see www.brs,gov.au/mopserv/biomoss).

The JVAP publishes its research
reports and design guidelines.
Most publications are available
for free download from
www.rirdc.gov.au and can
also be purchased by visiting
pur bookshop at www.rirdc.
gov.au/eshop
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o L R Y0 N Jr f
Bnhactnerch aged by RIRDC and unded by our

3

.
e

I'Ind

" Rira

-Corporation
T .

The Australian Forest Growers afso contribute to the partnership and provide a
valuable industry perspective. Additional support is provided by the Nawral Heritage
Trust, Grains R&D Corporation (GRDC) and the Australian Greenhouse Office.

The laint Venture Agroforestry Program works to develop practical agroforestry
systems and strategies for the combined purposes of commercial production of

tree products, increased agricultural productivity, and sustainable atural resource
managemenl within the agricultural environment. The IVAP is helping to provide the
knowledge base that landholders need to invest with confidence in agroiorestry.

JVAP has funded over ten years of research into a broad range of aspecs of farm
forestry and agroforestry. Groups conducting the research include universities and
the Commonwealth Scientific and Industrial Research Organisation (CSIRO). Topics
include:

bionergy and short rotation woody crops
new woody perennial species and products for fow rainfall regions

silviculture, tree breeding, social and economic impacts and impediments to farm
forestry

hiodiversity within native forest and plantations
farm forestry design at the farm and catchment level
the role of farm forestry and agroforestry in achieving natural resource solutions

Three particularly important current issues for Australia are:
dryland salinily in south-western Weslern Austratia and the Murray Darling Basin
the impact of trees on catchment water yield for agriculture and urbxan uses

managing remnant and planted forests {or biodiversity and ecosystem services in
agricultural landscapes.

Barma Forest wetlands, Victoria,
s Australia
(Phato: MDBC)
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Developing Prosopis as a valuable resource for dry zones

The Forestry Research Programme of the UK Govermnment's Department for International Development (DFID)
has supported HDRA in running a series of research and development projects since 1992, on Prosopis trees for
drylands and the people who live there. This is a synthesis of the work and its impacts.

Mesquite or algarrobo (Prosopis species) are now
probably the most common trees in the dry tropics
of the world. Many species were widely introduced
from their native Americas in the past two centuries,
and today, epitomise the problems of, and failures in,
promoting new dryland tree crops; a number of which
are now invasive weeds.

QOver twelve years, researchers at HDRA and their
collaborators have played a valuable role in
identifying and overcoming some constraints to the
development of these trees as a resource, adapting
activities to meet changing demands. In so doing,
support continues to be offered for the provision of
much-needed resources to improve livelihoods of
some of the poorest people in the world's drylands.

Finding the right species

Early HDRA trials indicated that for the most arid
areas with no post-planting care, Prosopis species are
able to survive and grow better than trees of any other
genus. DFID supported two projects from 1992 to
1995, assessing the field performance of over 100
accessions of 12 Prosopis species under very arid
conditions in Cape Verde, studying physiological
aspects of drought-tolerance in Oman, and
investigating techniques for selection and vegetative
propagation. Paralle! to this was a demonstration and
extension project in India, which also involved
Prosopis species, and field-tested some of the same
accessions and rechniques.

As resules were presented to international audiences,
it became increasingly evident that much work on
Prosopis was being duplicated around the world, and
there was no single knowledge base on these
widespread tropical species. Furthermore, there were
some obvious taxonomic problems that required
resolution.

Gathering global knowledge
In 1998, work began on a programme to gather the

global knowledge on the most important and
widespread tropical species, Prosopis juliflora and

related tropical species. By 2001, a comprehensive
monograph and reference database were produced
which are still in high demand, and a technical

extension manual, aimed specifically at India, was
also published, in English and Hindi.

Four principal constraints to the development and
promotion of Prosopis were identified, centred on:
problems in species identification, tree and stand
management, processing of tree products, and their
commercialisation. Some or all of these are reasons
for lack of success in developing many dry zone trees,
indicating common lessons to be learnt.

Making an impact

Aiming at management and utlisation of Prosopis,
workshops and a series of training courses were
organised in India in 2001. These proved popular,
with demonstrations of saw milling, pod processing,
feed mixing and making human foods. Participants
at all levels noted a problem in policy and attitude
towards these trees as a resource. Three policy briefs
were then produced in 2002 and widely distributed;
one aimed at India, one for a global audience, and
one for where Prosopis is a problem weed. A further
six country-specific briefs are to follow in 2004,
for Ethiopia, Sudan, Kenya, South Africa, Sri Lanka
and Brazil.

Converting weedy B juliflora stands to productive
agroforestry, high-pruning scrub trees to single stems. A
novel approach promoted by HDRA - demonstrated during
a training course in Tamil Nadu, India, 2001.



Aiming at overcoming the taxonomic problems,
HDRA also began work on identifying the main
species, using hypotheses based on the global
literature review as well as leaf and seed samples
collected worldwide. Derailed leaf measurements,
chromosome numbers and molecular markers were
used to separate the two most common tropical
species, P juliflora and P pallida that were previously
treated together. From this work, a field identification
guide was published in 2004.

Spreading the knowledge

These publications and this wealth of experience, are,
thanks to DFID, now available to all individuals and
organizations with an interest in seeing this ‘tree of
the poor’ becoming one which helps lift the poor to
a better and sustainable life.

Identifying Tropical Prosopis Species: A Field
Guide. Pasiecznik NM, Harris PJC, Smith S], 2004.
HDRA, Coventry, UK. 31pp.

The Prosopis juliflora - Prosopis pallida Complex:
A Monograph. Pasiecznik NM, Felker F, Harris PJC,
Harsh LN, Cruz G, Tewari JC, Cadorer K, Maldonado
L], 2001. HDRA, Coventry, UK. 162pp.

Managing Prosopis juliflora (Vilayati Babul): A
Technical Manual. Tewari ]JC, Harris PJC, Harsh
LN, Cadoret K, Pasiecznik NM, 2000. CAZR],
Jodhpur, India and HDRA, Coventry, UK. 34pp.
{English and Hindi language versions). Available
to download ar www.hdra.org.uk/int_res.

The Genus Prosopis: A Reference Database.
Cadoret K, Pasiecznik NM, Harris PJC, 2000.
{Version 1.0): CD-ROM. HDRA, Coventry, UK.

Policy briefs. Pasiecznik N, 2002. HDRA, UK.

1. Prosopis (mesquite, algarrobo): Invasive weed or
valuable forest resource?

2. Exploiting the value of Prosopis for dryland forestry
and agroforestry systems. .

3. Prosopis juliflora (vilayati babul} in the
drylands of India: develop this valuable
resource - don't eradicate it.

Selected additional dissemination

Management and Utilisation of Prosopis juliflora -
Training Manual Neelakantan KS, Dasthagir MG
et al (eds.), 2001, Forest College and Research
Institute, Tamil Nadu Agricultural University,
Mettupalayam, India.

Prosopis juliflora; Part 1 - Don’t see it as a disaster;
Part 2 - Unexplored multiple uses. Countrywide
Classroom Network educational video films, Z000.
University Grants Commission Distance Learning
Programme, India.

Prosopis Species in the Arid and Semi-Arid Zones
of India. Tewari JC, Pasiecznik NM, Harsh LN, Harris
PJC (eds.), 1998. Proceedings of a Conference, 21-
23 November 1993, CAZRI, Jodphur, India. The
Prosopis Society of India and HDRA, Coventry, UK.
128pp.

Prosopis genetic improvement trials in Cape Verde.
Harris PJC, Pasiecznik NM, Bradbury M, Vera Cruz
MT, 1997. In: Felker P Moss | (eds.), Prosopis: Semi-
Arid Fuelwooed and Forage Tree. Building Consensus
for the Disenfranchised. Center for Semi-Arid Forest
Resources, Kingsville, USA.

Problems and potential of Prosopis. Harris PJC,

Pasiecznik NM, Bradbury M, Ramirez L, 1998. In:
Prendergast HDV et al. (eds.)}, Plants for Food and
Medicine. Royal Botanic Gardens, Kew, UK.
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For copies of the publicarions mentioned, contact HDRA (enquiry@hdra.org.uk) or see the HDRA
website (www.hdra.org.uk/int_res) where they are becoming available online. For more information on
these projects and on-going work, contact Phil Harris (pharris@hdra.org.uk) or Nick Pasiecznik
(npastecznik@hdra.org.uk)

©HDRA 2004

‘This synthesis is an outpur from a research project funded by the United Kingdom Department for Internarional Development (DFID)
for the henefit of developing countries. The views expressed are not necessarily those of DFID.
R4733,R5071, R7295 Forestry Research Programme.
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