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2. ALCANCES Y LOGROS DE LA PROPUESTA 

El objetivo general de la participación fue actualizar los conocimientos adquiridos a través de la 
formación curricular del postulante y a través de ello transferirlos a los funcionarios que se 
desempeñan en el ámbito de los recursos naturales renovables del Servicio Agrícola y 
Ganadero, incorporando nuevas técnicas de conservación que servirán de base para futuras 
intervenciones en la recuperación de suelos degradados en nuestra Región. 

Los objetivos específicos tenían relación con: 

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

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

c) Ejecutar cinco charlas técnicas a 44 funcionarios SAG IX Región en el tópico agroforestal. 

d) Entrega de documentos técnicos de trabajo y láminas para reforzar el proceso de 
transferencia teconológica. 

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

-Actualización de conocimientos a través de la participación en las diferentes exposiciones y 
temas tratados durante la realización del Congreso. 

-Transferencia a funcionarios SAG de conocimientos básicos de Sistemas Silvoagrícolas y su 
aplicación en el cuidado del Medio Ambiente y en el Control y Manejo de plagas fitosanitarias. 

-Realización de 5 Charlas con la participación de 78 funcionarios SAG (34 funcionarios más de 
lo programado), a quienes se les entregó un documento Técnico denominado "Establecimiento 
y Manejo de Sistemas Silvoagrícolas. Generalidades". 
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La actividad de formación participando en el evento: Primer Congreso Mundial de 
Agroforesteria permitiría al participante en primer lugar, actualizar los conocimientos adquiridos 
a través de su formación curricular y a través de ello transferir a un universo de 44 funcionarios 
del Servicio Agrícola y Ganadero de la Región de la Araucanía, 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 políticos, sociales e institucionales, la 
agroforestería en los próximos 25 años, biodiversidad, captura de carbono y beneficios medio 
ambientales, transferencia de tecnologías yagua (temas todos que serán analizados en el 
Congreso). 

En el corto plazo, se esperaba transferir y motivar respecto de los aprendizajes de los 
conceptos de agroforestería e intervención 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 Protección 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 pretendía que los procesos de degradación del uso del suelo y de impacto 
negativo plagas fitosanitarias endémicas y cuarentenarias tiendan a revertirse, como así 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 permitiría además transferir antecedentes en los distintos niveles antes 
señalados con el objeto de internalizar los conceptos de biodiversidad, de tal forma que la 
comunidad en general, proyecte, ejecute y practique una relación armónica en cada una de sus 
áreas productivas, como también en aquellas áreas de Protección reguladas por el Servicio 
Agrícola y Ganadero de la Novena Región de la Araucanía. 

Toda la actividad de transferencia de conocimientos serán internalizadas por los profesionales, 
técnicos y administrativos que recibieran la información, en especial aquellos que desarrollan su 
actividad en el área de Recursos Naturales Renovables, podrán aplicarlas en los programas y 
proyectos de Conservación y Rehabilitación de Suelos. 

Se deberá además, intentar a futuro, incorporar prácticas agroforestales, al sistema de 
Incentivos para la Recuperación de Suelos Degradados. 

El tratamiento de plagas y enfermedades endémicas y cuarentenarias puede mejorarse a través 
de la aplicación de prácticas que apuntan a incorporar los árboles en el tratamiento 
cuarentenario de predios infestados. 

· 

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

Si la situación 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 erradicación, con un sistema productivo simultáneo, 
que le permita obtener un ingreso económico importante al productor implicado. 

. 
W~@~~rJ~(ij!@~¡:m:r~ 

Existen nuevas oportunidades por abordar, relacionadas con: 

-Preparación de proyectos específicos para abordar problemas ecológicos en áreas frágiles. 

-Incorporación de prácticas agroforestales en Políticas de Fomento de Minagri. 

-Desarrollo de prácticas silvopastorales para mejorar hábitat de fauna silvestre. 

-Mejoramiento de ambientes (a través de la repoblación forestal), para aumentar la población de 
aves rapaces y camívoros depredadores del raton colilargo. Esto es compatible con un 
Proyecto que en este sentido desarrolla el SAG IX Región con la Universidad Austral de Chile. 

3. ASPECTOS RELACIONADOS CON LA ORGANIZACiÓN Y EJECUCiÓN DE LA PROPUESTA 

~1l~@J:¡)~ . ... . .. 

Fecha Actividad Objetivo Lugar . 

23/06/04 Traslado Temuco-Santiago Planificación Viaje al exterior captura Santiago Chile 
documentación SAG Central. 

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

27/06/04 al Participación en el Primer Adquirir conocimientos sobre el tema: Orlando USA 
02/07/04 Congreso Mundial de "Trabajando juntos por el uso 

Agroforestería sustentable de los sistemas 
agroforestales" 

03/07/04 Traslado Orlando Santiago Retomo al país Santiago Chile 

05/07/04 Traslado Santiago-Temuco Retomo a la Región Temuco 

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

10/09/04 Charla Técnica Dar a conocer avances agroforestería Sala de reuniones 
mundial y prácticas productivas SAG Angol. 
sustentables. 

27/09/04 Charla Técnica Dar a conocer avances agroforestería Sala de reuniones 
mundial y prácticas productivas SAG Villarrica 
sustentables. 

08/10/04 Charla Técnica Dar a conocer avances agroforestería Sala de reuniones 
mundial y prácticas productivas SAG Temuco 
sustentables. 

Las actividades programadas en la propuesta se cumplieron plenamente, aumentando de 44 a 78 el 
universo de funcionarios del Servicio Agrícola y Ganadero sujetos de transferir los nuevos conceptos de uso 
sustentable del suelo y de sistemas silvoagrícolas. (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 autorización de la Fundación 
para la Innovación AQraria. 

M~~ 

Institucíón/ 
Persona de 

Empresa/Organi-
Contacto 

Cargo Fono/Fax Dirección E-mail 
zación 

Matthew 
Scholl of Forest 352-846-3054 Po Box 110831 

University Of Florida Langholtz Resources and Gainesville, FL mateo@ufl.edu 
Conservation 32611-0831 

Departament of Research Officer 
Melinjinup Road 

Agriculture Western 
Rob 

Farm Forestry 08-90831129 
Esperance rsudmeyer@ag 

Australia 
Sudmeyer 

&Revegetation 
Western ric.wa.gov.au 
Australia 6450 

Australian 
Government PO Box 4776 
Rural Industries Rosemary Research 0262716671 Kingston ACT Rosemary.lott 
Research and Lott Manager 2604 @rirdc.gov.au 
Development 
Corporation 

United Nations 

World Agroforestry Walter van Information 
Avenue, Gigiri. w.vanopzeelan 254-20524132 PO Box 30677-

Centre ICRAF Opzeeland Acces& Training 00100, Nairobi, d@cgiar.org 

Kenya 
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Valley State Bipul K. 
University Biswas, Ph.D. 

Ministere de L' Odette 
Agriculture. Francia Manchon 

Specialty Plants 
Biotechnology 
Agricultural 
Research 
Station 

Chef 
I'environnement 
et gestion 

1005 State 
University Orive 

biswasb@fvsu. 
478-825-6826 Fort Valley, 

edu Georgia 31030-
4313, USA 

33-0-
78, ure de Odette.mancho 

149555054 
Varenne 75349 n@agriculture. 
Paris 07 SP gouv.fr 

Ver además listado de participantes en Anexo 1 

:Ml~~ 
<. .. . .... 

Tipo de Material Caracterización (título) 

Díptico 
Diversifiez votre exploitation avec ... 
L' Agroforesterie 

Publicación Australia Forest Growers 

Publicación 
DFID Devoloping Prosopis as a valuable resource 
fory dry zones 

Diptico 
Productive Conservation: Growing Specialty 
Forest Products in Agroforestry Plantings 

Folleto Agroforestry. An Integration of Land Use Practices 

Folleto 
Agroforestry in Action. Tax Considerations fer the 
Establishment of Agroforestry Practices 

Folleto 
Agroforestry in Action. Economic Budgeting for 
Agroforestry Practices 

Folleto 
Agroforestry in Action. Growing Chinese 
Chestnuts In Missouri 

CDNideo Alley Cropping 

CDNideo Wind Breaks 

Documentos originales en Anexo 6 
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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 Silvoagricolas. 
Generalidades. 11 4 4 3 

-Videos sobre: Cortinas 
Cortavientos y Cultivos en 
callejones. 

23/03/05 Charla Imperial -Programa del Congreso Alberto Hofer Invitados 
(Oficina SAG) 

-Establecimiento y Manejo de 
Sistemas Silvoagrícolas. 

17 6 11 O 
Generalidades. 

-Videos sobre: Cortinas 
Cortavientos y Cultivos en 
callejones. 

78 28 41 9 
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Tipo de material Nombre o identificación 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, 

@~(ffi)~cfuJ~ 

Ver Anexo 4 

5. EVALUACiÓN DE LA PROPUESTA 

(!1,íJ ~íl'rnl!ift!ro ~ lID ~ (J\i!ffulW @:!ll) ~\J 

ítem Bueno Regular Malo 

Recepción en país o región de destino según lo 
X 

programado 

Cumplimiento de reserva en hoteles X 

Cumplimiento del programa y horarios según lo 
X 

establecido por la entidad organizadora 

Facilidad en el acceso al transporte X 

Estimación de los costos programados para toda la 
x 

actividad 

~ ~nmft!líl cfuJ lID ~ cfuJ fu1j¡¡¡lj]~éJ) 

a) Efectividad de la convocatoría 

Plenamente efectiva, con participación de 526 profesionales de diferentes países. 

b) Grado de participación de los asistentes (interés, nivel de consultas, dudas, etc) 
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Todas las charlas programadas contaron con participantes. 

c) Nivel de conocimientos adquiridos en función de lo esperado (se debe indicar si la 
actividad contaba con algún mecanismo para medir este punto) 

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

d) Calidad de material recibido durante la actividad de formación 

Bueno. 

e) Nivel de adecuación y facilidad de acceso a infraestructura/equipamiento necesario 
para el logro de los objetivos de la actividad de formación. 

Excelente nivel. 

f) Indique las materias que fueron más interesantes, más desarrolladas a lo largo de la 
actividad de formación 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. 

~~~~{ID¡j)!I51rfimf(!m6.i](jJJ(!WMlji'ffI<f@~,~(!m®~ 

a) Apoyo de la Entidad Patrocinante (cuando corresponda) 

_X_ bueno __ regular --malo 

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

b) Información recibida por parte de FIA para realizar la postulación 

_X_ amplia y detallada __ aceptable -- deficiente 

Justificar: Con la participación en jornada de difusión de Programas FIA en Temuco 
(Biblioteca Municipal) y luego con el apoyo de los profesionales y funcionarios de FIA (Santiago 
y Temuco) durante la postulación. 

e) Sistema de postulación al Programa de Formación o Promoción (según corresponda) 

_X_ adecuado __ aceptable -- deficiente 

Justificar: Sistema simple, rápido y desburocratizado. 
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d) Apoyo de FIA en la realización de los trámites de viaje (pasajes, seguros, otros) (sólo 
cuando corresponda) 

X bueno -- __ regular malo 

Justificar: Se contaron con todos los requisitos y trámites para viajar oportunamente, 

e) Recomendaciones 

Delegar, cuando corresponda, la realización de trámites administrativos a través de la Oficina 
de Temuco, 
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Listado de participantes en el 
Congreso 
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l H World Congress of Agroforestry: Working Togetber for Sustainable Land-use Systems 
Orlando, Florida, USA 

Micbael Jacobson 
Penn State University 
7 ferguson 81dg . _ 
University Park PA 1680iUsA) 
CTRYCODE: I PH:814~01 
FX: 814-865-6275 
EMAJL: rngj2@psu.edu 

Grlce Jones 
Congressional Hunger Center 
229 1/2 Pennsylvania I"ve\_ 
Washington OC 2000i USA'"\ 
CTRY CODE: I PH: ·2~7022 
FX: 202-547-7575 
EMAIL: gjones@hungercenteLorg 

Manohardeep Josan 
Unív of Florida 
PO Bo. I 10510 ~' 
GainesvilJe FL 32611 USA'" 
CTRYCODE: I PH: 52492 1951 >258 
FX: 
EMAIL: josanmd@utl,edu 

Seott Joslab 
Univ of Nebraska 
107 Plant lndustryyl.ll'!L East Campus 
Unco!n NE 6858:( usA) 
CTRYCODE: I ~-472-6511 
FX: 402-472-2964 
EMA1L: sjosiah2@unl.edu 

Paul Kaiser 
UN University for Peaee ' 
e/o Office of the Dean of Aeademic 
Administration 
San Jase 138-6100 <fc;Sta Ri~) 
CTRY CODE: 506 ~OOO 
FX: 
EMAIL: pkaiser@student.upeaee.org 

Rupam Katald 
rezpur University 

)eptofEn~.Napam ~ 
rezpur Assam 784 028~a 
:TRY CODE: 91 PH: 3 -267107 
'X: 3712-267005 
:MAIL: rupam@tezu.ernet.in 

:".' ' 

." ." • .! 

_ .. 
,J • • ' 

: " 

\ 

27 June to 02 July, 2004 

Henry Jimenez 
Universidad Del Valle 
CUY. Melendez, FAC lngenieria - Eidenar 
Cali Valle kA. 2536o:éolombi? 
CTRY CODE: 57 PH: 2-33960 7.223 
FX: 2-3396097 
EMAIL: hjimenez@univalle.edu.co 

Richard Jones 
Uni ... of Florida 
PO Box 11 0200 ,'/-.,,~ 
Gainesville FL 326 J¡} USA 
CTRY CODE·. I PH\..J.5 -392-1784 
FX: 352-392-4965 
EMAIL: rljones@ifas.ufl.edu 

Shibu Jose 
Univ ofFlonda 
5988 Hwy 90, Bld~900 
Milton FL32583 USA 
CTRY CODE: I PH;' 50-983-5216 
FX: 
EMAIL: sjose@ufl.edu 

Grace Ju 
ECHO 
17391 Durrance Rd ~ 
N Ft Myers FL 33917(USA) 
CTRY CODE: 1 PH: (239) 543-0824 
FX: (239)543-5317 
EMAIL: gju@echonet.org 

Robert Kalmhacher 
Univ ofFlonda 
3401 Experimen~ 
Ona FL33865 usy 
CTRY CODE:ÑH: 863-735-1314 
FX: 863-735-1930 
EMAIL: rskalmbaeher@maiLifas.utl.edu 

I Bocary Kaya 
·ICRAF 

ICRAF Sahel, PO Box 320 
\ Bamako Mali 

" CTRY CODE: ~1'I4~2-3375 
,'., FX: 222-8683 < ~ti 

\ EMAJL: b.kaya@c . 

11 or loS 

" .. . , .... 
~,.' ~: ~ .' 

. . ,. - ,,', : ... ,' 
',:,-

'.' 
',- . ,. 

James Johnson 
Virginia Tech 
324 Cheatham Hall _~ 

Blacksburg VA 24061 GA-j 
CTRY CODE: I PH: 5~1-7679 
FX: 540-231-7664 
EMAIL: jej@vt.edu 

earl Jordan 
Univ of Georgia 
137 Ecology Bld8 , __ o , 

Athens GA 30602 I)SA / 
CTRY CODE: I PH:-'706 542 6019 
FX: 
EMAIL: CFJordan@UGA.EDU 

NlrmaJ Joshee 
Fort Valle)' State University 
1005 State University)lr-.... 
Fort VaUey GA 31030. USN 
CTRY CODE: I PH: 471(.825-6376 
FX: 478-825-6376 
EMAIL: josheen@fvsu,edu 

Mamn Kabaluapa 
Aubum Univc:n;ity 
202 Funehess Hall ,--
Aubum University AL 3684~USA) 
CTRY CODE: I PH: 334-844'>9%3 
FX: 334-844-3945 
EMAIL: kapinnk@aubum,edu 

Paul Kamalendu 
Lineoln University 
820 ChestrlUl Street ~. 
Jefferson City MO 6510!~ 
CTRY CODE: I PH: 573-681-5584 
FX: 573-681-5546 
EMAIL: paulk@lincolnu,edu 

Bocary Kaya 

\

ICRAF 
¡ POBox 112 

J

I ,Segou Mali 
\CTRY CODE: PH: 
FX: 
~MAlL: awalves@refu.br 

.,:~.~. -:'(. 
. ......... 
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1" World Congress of Agroforestry: Working Together for Snstainable Land-use Systems 
Orlando, Florida, USA 

Amir Khosl"Ow Abadi Ghadim 
Department of Agricullure Westem Australia 
& The Cooperalive Research Centre for 
Plant·Based Management of Dryiand Sa!inty 
SoBaron-Hay Court 
South Perth Westem Australia 06 ¡ 52 
~uf-; 

CTRY CODE 61 PH: 8-936831-43 
FX: 8-93674265 
EMAIL: aabadi@agric.wa.gov.au 

(rishna Prasad Acharya 
)ept of Forest Research & Survey 
Jahar Mahal 
~thmandu Bagmati GPO Box 913~.J 
:TRY CODE: 977 PH: 14269491 ~ 

X: 14220159 
:MAIL: kpacharya¡@hotmail.com 

:rescencio Adriatieo 
Jffiee of the Provincial Agriculturisl 
~aJaba ./ _', 
:angued Abra 02800ll:!:!!!ip.pm.<:.L 
TRY CODE: 63 PH: 074 752 8258 
X: 074 752 8258 
MAIL: adrialic_53@yahoo.com 

rank Agbola 
niversity of Newcastle 
University Dr 
allaghan NSW 0230&)\u~t:~Jii;: 
TRY CODE: 61 PH: 24~212048 
(: 2-49216919 
I.1AIL: frank,agbola@newcaslle.edu.au 

'stus Kehinde Akinnifesi 
orld Agroforcstry Centre (ICRAF) 
RAF Malawi 
mba 134 Malawi 
-RY CODE: 265 PH: 1-534203 
:: 1-534283 
-1AIL: f.akinnifesi@cgiar.org 

muel Allen 
1V of Florida 
I Box 110831 
inesville FL 3261 (ÜSA"-
"RY CODE: 1 PH:"352:S46-3496 
: 352-846-2094 
IAIL: scallen@ufl.edu 

27 June to 02 July, 2004 

Ciro Abbud Righi 
ESALQ - Univ ofSao Paulo 
Av Padua Días, II 
Piracicaba Sao Paulo 13418-900 Postal Box: 
Q2.-sraiil" 
CTRYéODE: 55 PH 19-3429-4115 
FX: 
EMAIL: carighi@yahoo.com 

Hector Adegbidi 
Universite de Moneton 
165 Blvd Hebert ._ 
Edmindston NB E3V 2S~~a) 
CTRY CODE: 1 PH: 506~32 
FX: 506-737-5373 
EMAIL: hgadegbi@umce.ea 

Olivia Agbenyega 
Cranfield University 
Cranfield University, Sils~ 
Bedfordshire MK45 4D~1'!fi.dJ 
CTR y CODE: 44 PH: 1525-863327 
FX: ! 525-863344 
EMAIL: o.agbenyega.s03@cranfie1d.ac.uk 

Farid Uddin Ahmed 
Intercooperation 
223/2 Upashahar ---.. 
Rajshahi Bangladesh 06202$®slades_h 
CTRY CODE: 880 PH: 721-761904" 
FX: 721-761904 
EMAIL vffppmu@librabd.net 

Janaki Alavalapati 
Univ of florida 
PO Box 110410 
Gainesville FL 32611 .l§6). 
CTRY CODE: 1 PH: 352-846-0899 
FX: 352-846-1277 
EMAIL: janaki@utl.edu 

Ariete A!ves 
Fed Univ Uberlandia 
Av Joao Naves de Avila 2160 
S<!'l~_tvtonica Minas Gerais 38400-902 

/Brazil ' 
'-CTRYCODE: 55 PH: 21-3432394157 

FX: 
EMAIL: awalves@refu.br 

I of 25 

Refaat Abohassan 
Univ of Guelph 
Environmental Biology Department 
Guelph Ontaría NIG 2LKCanad9.;­
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Jason Cocbran 
US Peace Corps 
Apartado 55-220J~~ 
Paitilla panall"ll(panarl}i) 
CTRY CODE: 507-PH: 269-2100 
FX"" 269-2123 
EMAIL: jcochran@pa.peacecorps.gov 
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lokendrad@yahoo.eom 

Jason Donovan 
CATIE 
CATIE 7170 /' -- ~_~ 

Turrialba Cartago"Costa Ricá! 
CTRY CODE: 506 rH:"55S':2217 
rx: 
EMAIL: jdonovan@catic.ac.er 
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Projec! 
PO Bo. 23167 
Kampala Kyadondo 0025~ 
CTRY CODE: 256 PH: 04N46552 
FX: 041 255906 
EMAIL: srulmprojectug@yahoo.com 
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Aliou Nadhel Diallo 
Winrock lntemational 
!!E-65.75 ----'._­
((onakry Guinea ' 
CTRYeGDE,ti4 PH: 501-727-5435 
FX: 501-727-5417 
EMAIL: mboroski@winrock.org 
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l st World Congress of Agroforestry: Working Together for Snstainable Land-nse Systems 
Orlando, Florida, USA 

Warwick Easdown 

I World Agroforestry Centre (ICRAF) 

PO Box 30677~, 
Nairobi 00100 enya 

I\CTRY CODE 2 ~20 524134 
FX, 020 524001 
EMAIL: w.easdown@cgiar.org 

Doug Elliott 
PO Box 184 __ , 

Miwuk Village CA 9534<USA~ 
CTRY CODE, 1 PH,209-928'4912 
FX, 
EMAIL: del1iott@lodelink.com 
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Acarigua, 3301 Ponuguesa 03301 (Venezuela) 
CTRY CODE, 58 PR 414 745143'5---..../ 
FX: 0058 2 55 6210867 
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1M AFLORA 
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Forests National Corporation-Sudan 

(KASSALA) c--: 
Kassala Kassala Sud~) 
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p'erth.f~usiness Centre Perth WA 6849 
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\CTRY_CODE,61 PH,8-9-4758824 
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~MA'L: richardh@fpc,wa.gov.au / 
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FX: 352-392-4965 
EMAIL: rljones@ifas.ufl.edu 
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N Ft Myers FL 33917(US~) 
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CTRY CODE: 1 PH: 863-735-1314 
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Joshua Idassi 
Tennessee State University 
3500 John Merritt ,.--- "­
Nashville TN 37209;USA ) 
CTRY CODE: I PH:-61S:963-5616 
FX:615-963-1840 
EMAIL: jidassi@tnstatc.edu 

Sayyadi Iro 
:Jregon State Unlvcrsity 
Kidder HaIl 1 13 N 
:orvallis OR 9733.( USA) 
:TRY CODE: II PH:-541-737-3953 
'x: 
:MAIL: iros@onid.orst.edu 
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Alexandre Haller 
Purdue University 
715 w Sta" St r, 
West Lafayette IN 47907 usi\ 
CTRY CODE: 1 PH: 765'<96-1216 
FX: 765-494-9461 
EMAIL: alexh@fnr.purdue.edu 

Pete Hildebrand 
Univ of Florida 
PO Box 1\ 0240 
Gainesville FL 32611 (USA) 
eTRY CODE: 1 PH: 352'392-5830 
FX: 352-392-8634 
EMA1L: peh@ufl.cdu 

_._----, 
Alberto lIofer 
Servicio Agricola y Ganadero 
Bilbao 931 
Ternuco Cautin Casilla 16 D Chile 
CTRY eQDE: 56 PH: 45-210383 
FX: 45-213420 
EMAIL: alberto.hofer@sag.gob.cl 

Reinhard F Huettl 

i 

Brandenburg Universiry of Technology 
PO Box 10 13 44 
Cattbus Brandenburg 03013'~ennany) 
eTRY CODE: 49 PH: 355-69:m-r 
FX: 355-69-2323 
EMAIL: hucttl@tu-cottbus.de 

Jesus Manuel Iglesias Gomez 
Estacion de Pastos y Forraj~s~o Hatuey" 
Perico Matanzas CP 44280,Cub~ 
CTRY CODEo, 53 PH: 45-377482 
FX: 45-377307 
EMAIL: iglesias@indio.atenas.inf.cu 

Marney haac 
Univ of Guelph 
Dept ofEnvironmental Biology 
Guelph Ontario NIG 2Wléamicta-j 
CTRY CODE: 1 PH: 519'824-412Ó x52565 
FX: 519-837-0442 
EMAIL: mamey@uoguelph.ca 
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Bob Henderson 
!FAS Master Wildlife Conservationis! 
497 Stone Hause Rd [--.... 
Tallahassee FL 32301tUSA--'" 
CTRY CODE: 1 PH: ~5U:575-6610 
FX: 
EMAIL: bob@rkhenderson.com 

Thomas Hilger 
Hohenheim l1niversity 
Garbenstr 1 3 
Stungart Baden-WOmemberg 70593 

g~~~2ÓDE: 49 PH: 7114592722 
FX: 7114592304 
EMAIL: t-hilger@uni-hohenheim.dc 

Robert Hortlln 
USDANRCS 
4405 Bland Rd Suite 205 
Raleigh NC 27609-USA ' 
eTRY CODE: 1 Pi'F704-694-3516 xlI3 
FX: 704-694-2593 
EMAIL robert.horton@nc.usda.gov 

Muhammad Ibrahim 
CATlE 
Catie -71-70 /-_______ , 
Turrialba Cartago 07 I 70,Cosla Rig 
CTRY eODE: 506 PH: 556:6418 
FX: 556-1576 
EMAIL: mibrahim@catie.ac.cr 

Oiga lIIescas 
JCTA 
Km 3.5 Carrerterra a Olintepeque 
Quetzaltenango Olincepeque 00100 
Guate~la-
CmGOÓE: 501 PH: 7635097 
FX: 7630370 
EMAIL;ictaxela@itelgua.com 

Judson Isebrallds 
Environmental ForestTy Consultants 
PO Bax 54 -, 
New Landan W15496I<lJSA 
CTRY CODE: 1 PH: 920'53 ¡.¡ 007 
FX: 920-531-1007 
EMAIL: efclIc@athenet.net 
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Dennis Kayamhazinthu 
Forestry Research Institute of Malawi 
Kufa Road, PO Box 270 
ZÓmba Mala"'1 
CTRY CODE. 265 PH,265-01-524-540 
FK 265-01-524-548 
EMAIL: d_kayamba@hotmail.com 

Andrzej Kedziora 
Research Centre For Agricultural & Forest 
Environment Polish Academy of Sciences 
Bukowska 19 street __ --
Poznan Wielkopolska 60-809,Poland) 
CTRY CODE 48 PH 61 84756~3-
FX, 618473668 
EMA1L: kedan@poczta.onet.pl 

Anathbandhu Kbara 
Bidhan Chandra Krishi Viswuvidyuluya 
(State Agril University) 
Bidhan Chandra Krishi Yiswavidyalaya, 
Mohanpur / -__ 
Mohanpur West BengaI741235~ndia) 
CTRY CODE: 91 PH,91-3473-Zn600 
FK 
EMAIL: reachanath@rediffmai¡.com 

Jagdish Kishwan 
Ministry of Environment & Forests 
Room No 710, Paryavaran Bhawan, CGO 
Complex, Lodi Rd (" __ o, 
New Delhi Delhi 1IOOO~ lndia/ 
CTRYCODE,91 PR 1·1'024:361773 
FK 11-24361580 
EMAIL: jkishwan@nic.in 

Raffacla KOZ8J" 
Columbia University 
61 Route 9W, Lamont"Ha1l2G 
Palisades NY 10964\USI\: 
CTRY CODE 1 PH'8'fS-365-8330 
FX,845-680-4870 
EMAIL: rrk20 18@columbill.edu 

Elias Kuntashula 
lCRAF 
PO Box 510089 
Chipata Eastern Provine e 101M Zamb'ía 
CTRY CODE: 260 PH: 6 22140'4---...... 
FX: 6 221404 
EMAIL: Kelias@Zamnet.Zm 
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Keith Kaye 
263 Peninsula Rd ¡-v::,¡ 
Medicine Lake MN 5544\ \USA; 
CTRY CODE, 1 PH,612-1>6&"2438 
FX, 
EMAIL: keithkaye@bigplanet.com 

Katja Kehlenbeck 
Univ ofGoettingen 
Grisebachstr 6 ('---,,~ 

Goetlmgen 37077 Gennany) 
CTRY CODE 49 PH,-551-393750 
FX,551-393759 
EMAIL: katja_kehlenbeck@yahoo.de 

Damase Khasa 
Laval University 
Pavillon Marchand_. __ ..... 
Quebec G 1 K 7P4 ~é:anada 
CTRY CODE 1 "PH 4(8-656-2131 
FX,418-656-7493 
EMAIL: dkhasa@rsvs.ulaval.ca 

Twenegoab Kofi Kodua 
Environmentally Concerned Citizens 
Association of Ghana 

... ~~~O~~~-a8773 
"e~RLCODt 233 PH,244-665965 

FX, 022-30-3624 
EMAIL: twenek@yahoo.com 

Julie Kunen 
US AlD 
Ronald Reagan Bldg 3,08,1300 
Pennsylvania A ve NW ~._ 

Washington OC 20523'ÚSA' 
CTRY CODE: 1 PH, iOZ:712-4471 
FX,202-216-3174 
EMA!L: jkunen@usaid.gov 

Retno Kusumaningtyas 
Kyoto University 
46 Shimoadachi-Cho, Yoshi.da_ Sakyo-Ku 
Kyoto Kyoto-Shi 606 8501;)-!p'~ 
CTRY CODE, 81 PH 90-36756813 
FX: 75-7537834 
EMA1L: rctno@asafas,kyoto-u,ac.jp 
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Burkhard Kayser 
lnstitute fOf Biodynamic Research (lBDF) 
Brandschneise 5 
Darmstadt Hessen 6429~ Ge~;~y') 
CTRY CODE, 49 PH, 6155-842 n 1 
FX, +49-6155-842125 
EMAIL: kayser@agroforst.de; ce: to 
eysel@ibdf.de 

Ambcr Kerr 
Univ of California 
310 Barrows Hall -,_ 
Berkeley CA 94720 USA) 
CTRY CODE, 1 PH,'5í0-409-6590 
FX,510-642-1085 
EMAIL: akerr@berkeley.edu 

. ¡'Jirnmy Kiio 
\ / World Agroforestry ce.ntre (ICRAF) X PO BOX 30677, --

I 
\Nairobi Nairobi 00100,Keny~ 
CTRY CODK 254 PH' 020 524179 
FX, 020 524001 
EMAIL Jj<J10@CGIAR.ORG 

Jobo Kort 
Agriculture & Agri~Food Canada 
PO Box 940 
Indian Head Saskatchewan 50G 2KO canadé. 
CTRY CODE, 1 PH, 306-695-5130 "-_. 
FX,306-695-2568 
EMAIL: kortj@agr.gc.ca 

James Kungu 
Kenyatta University 
PO 43844 ("" ", 
Nairobi Nairobl 001 OO¡Kenya') 
CTRY CODE, 254 PHC{)20811622 x218 
FX, 020811575 
EMAIL: kungu@avu.org or 
kungu james@yahoo.com 

Frcddic Kwesiga 
World Agrofon:stry Centre (ICRAF) 
Box Mpl28 M,l Pleasan! 
Harare~Zimbab~e 

, I 

CTRY CODE,,2;;'3 PH,4-3691Z2 
FX: 4-369122-l 
EMAIL: f.kwesiga@cgiar.org 
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Romeo Labios 
UNIVERSITY OF THE PHILlPPlNES WS 
BANOS 
AGRlCULTURAL SYSTEMS CLUSTER, 
COLLEGE OF AGRlCULTURE 
COLU;C;E, WS BANOS LAGUNA 04031 
.Philippinc:P 
CTR-Y-CODE: 63 PH: 49 536 3229/4455 
FX: 49 536 5282/4455 
EMAIL: romylabios@yahoo.com 

Mario Landi 
Rebraf, The Brazilian AgroforestTy NetwOl"k 
Roa Visconde de Piraja, 111 sala 713 
Ipanema 
Rio de Janeiro 22.422-9= 
CTRYCODE: 55 PH: 021- 21-7896 
FX: 021-2521-1593 
EMAIL: patricio@rebraforg.br 

. Gerry Lawson 
Natural Environment Research Council 
Palaris House I~:\ 

=' don Wiltshire SN2 1 EU\,United " 
. dom ". '------/ 

~
CTR CODE: 44 PH: 1693411925 
FX: 

MAIL: gela@nerc.ac.uk 

Roland Lesseps 
Kasisi Agricultura! Training Centre 
PO Box 30652 r--~_ 
Lusaka 10101 Zambia) 
CTRY CODE: 1>H:/ 
FX: 
EMAIL: rl@uudial.zm 

Alan Long 
Univ of Florida 
PO Box 110410 
Gainesville FL 32611 fíSA¡ 
CTRY CODE: 1 PH: 1ii846-0891 
FX: 352-846-1277 
EMAIL: ajl2@ufl.edu 

Dlek Lucas 
Lineoln University 

POBOX8~4 ~ 
Canterbu New Zealand 
CTRY CO. : 3-3252811 
FX: 3-3253880 

'liMAIL: lucasr@lincoln.ac.nz 
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Rattan Lal 
Ohio State University 

2021 Coffey Road ~ 
Columbus OH 432 O USA 
CTRY CODE: 1 P. -292-9069 
FX: 614-292-7432 
EMAIL: lal.l@osu.edu 

Matthew Langholtz 
Univ of Florida 
PO Box 1\0831 
Gainesville FL 32611~Ú~ 
CTRY CODE: 1 PH: 35í.846.3052 
FX: 352.846.2094 
EMAIL: mateo@ufl.edu 

í Roger Leakey 
\ / James Cook University 
\ PO Box 6811 _"""< 

,'\CaimS Queensland QLD 4870~tr;¡¡¡) 
I CTRYCODE:61 PH:7-4042~ 
! FX:7-4042 \J19 

EMAIL: roger.leakey@jcu.edu.au 

Chung-Ho Lin 
Univ of Missouri 
2030 ABNR Natura~l Resq,~rces Bldg 
Columbia MO 6521 USA 
CTRY CODEo 1 PH: -8827965 
FX: 573-8821977 
EMAIL: Linchu@missouri.edu 

Francis Bede Lopez 
Univ ofthe West lndies 
Room 319. Natural Sciences Building 
St Augustine I{rimaad &rohagO' 
CTRY CODE: 868 PH: 645-3232 
FX: 663 5241 
EMAIL flopez@fsa.uwi.tt 

Marcos Lucas 
Parque Forestal Mexicano SA de CV 
Av Juarez Esq las Flores SIN 
Xicotepec de Juarez Puebla 73080~crr--... 
CTRYCODE:52 PH:7641213 ~ 
FX: 7610584 
EMA1L: mlucas@ecomtroding.com 
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Nathalle Lamanda 
CIRAD 
lA 80/ PS3 Blvd de la Lironde 
Montepellier Cedex S 3439(Frañce) 
CTRY CODE: 33 PH: 467 ih-Yrí9 
FX: 4 67 61 9564 
EMAIL: nathalie.lamanda@cirad.fr 

Marllyne Laurans 
CIRAD 
PS2 Bid de la Lironde 
MontpelJier 3439~ce.. 
CTRY CODE: 33 '!>tt.-4.67616586 
FX: 4-67615668 
EMAIL: laurans@cirad.fr 

Nadine Lebrer 
Univ ofMinnesota 
2280 Priscilla St #12 
St Paul MN 55\08It1sk 
CTRY CODE: 1 PJn(51-644-4087 
FX: 
EMAIL: lehrl1037@umn.edu 

Verónica Loewe M 
lNFOR 

Hueñanos 554 ~_' 
Santiago Santiago NA Chile) 
CTRY CODE: 56 PH: 930780 
FX: 2-6930890 
EMAIL: vloewe@infor.cJ 

Rosemary Lott 
Rurallndustries Research & Development 
Corporation 
42 Macquarie Street 
Kingston ACT 026 Australia' 
CTRY CODE: 61 P '6671 
FX: 02-62725877 
EMAIL: rosemary.lott@rirdc.gov.au 

(~--------

I Bjorn Lundgren 

X 
Royal Swedish Acaderny of Agricu.1tUre & 

, ForestTy (KSLA) 
" Tengdahlsgatan 49 ...... _, 

.' Stockholm Sweden SE.ll64'j sW;de"li) 
! CTRY CODE: 46 PH: 8-643~ 

FX: 
EMAIL: bjom.Jundgren@ekman.se 
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M o Giasbuddin Miah 
Bangabandhu Shc:ikh Mujibur Rahman 
Agricultural University 
Dept of Agroforestry & Environment 
Gazipur o 170é(Bangladesll'" 
CTRY CODE: 8So-md954529 
FX: 29252873 
EMAIL: giashbd@hotmail.com 

Gerard-Alaln Michel 
Unív of Florida 
PO Box 110410 
Gainesville FL 3261 (Ú~ 
CTRY CODE: 1 PH:~846-0888 
FX: 
EMAIL: gmichel@ufl.edu 

Soumya Mohan 
Tex.as A&M University 
MSC 213, 700 Univ Blvd 
KingsviIJe TX 7836! USA) 
CTRY CODE: 1 PH~32-3920 
FX: 361-593-2069 
EMAIL: smohan@even.tamuk.edu 

Jensen Montambault 
Univ ofFlonda 
1500 NW 161h Ave #~l.8.. 
Jainesville FL 32605 usA) 
:TRY CODE: 1 PH:Js-r:'846-0904 
'X: 
::MAIL: jensennn@ufl.edu 

~ut5um Mosazghi 
Jniversity of Free State 
..1BE 172 Private Bag X03 B 
Uoemfontein Free State 9324 outh Aro;: 
:TRY CODE: 27 PH: 72-4636 
X: 
~MAIL: mosazghi@yahoo.com 

laniel Mugendi 
·.enyatta University 
O Box 43844,-00190 
laimbi 001 mI K;Ya ') 
'TRY CODE~: 254-20-811-622 
X: 254-20-5247-63 
MAIL dmugendi@yahoo.com 
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Andre Miccolis 
Instituto Salvia 
EQS 104/304 CP 2214 
Brasilia Distrito Federal 70345-97pBraz~ 
CTRY CODE: 55 PH: 61-396320~ 
FX: 
EMAIL: andrem@abordo.com.br 

Rohert Miller 
Agéncia de Coopera~a.o Técnica a Programas 
Indigenistas e Ambientais 
SeN Q 6 Conj A Ed Venancio 3000 BI A 
Sala 205 
Brasilia DF 70716'WI) 
CTRY CODE: 55 PH:"61 327-6476 
FX: 61327-6475 
EMAIL: robert@waimiriatroari.org.br 

Bhaskaran Pillai Mohan Kumar 
Kerala Agriculture University 
College of ForestJy - KAU PO 
Thrissur Kerala 680 65~ 
CTRY CODE: 91 PH: 4&1-2370050 
FX: 487-2371040 
EMAIL: bmkumar53@yahoo.co.uk; 
bmkumar53@rediffmail.com 

Froilan Montero 
Forest & Community United Services 
(FOCUS) Ine 
Lot 35, Block 17, Phase 1, Emenvil 
Subdivison 
Ambag'l Agusan del Sur BulOan City 08600 

(Philippines 
critY-CÓDE: PH: 
FX: 
EMAIL: fcmontero@yahoo.com 

Hon Jame!i MoseJey 
USDA Depuly S~ry 
Washington DQ'USA ) 
CTRY CODE: 1~ 
FX: 
EMA1L: 

Durgadas Mukbopadbyay 
Sparta lnstitute of Social Studies 
A-21, Sector 31, Noida Pin ~ 
Noida Uttar Pradesh 2013Ql lndia ) 
CTRY CODE: 91 PH: 120~458l66 
FX: +91-120-2456235 
EMAIL: spartaindia@yahoo.com 
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Sonia Michaud 
Centre D'Excellence En Sciences Agricoles 
Et Biotechnologiques 
160 roe Reservoir 
Grand-Sault Nouveau Brunswlck E3V 3W3 
~anada 
CTRY CODE: 1 PH: 506-475-4050 
FX: 506-473-1468 
EMAIL: sonia.michaud@gnb.ca 

Cad Mize 
lowa State University 
124 Sci II, lowa State University 
Ames lA 500 11 USA) 
CTRY CODE:'¡-PH: 515-294-1456 
FX: 515 294-7874 
EMAlL: cwmize@iastate.edu 

Florencia Montagninl 
Vale University 
370 Prospect St .~ 

New Havcn CT 0651 (ySy 
CTRY CODE: 1 PH: 203-436-4221 
FX: 203-432-3929 
EMAIL: florencia.montagnini@yale.edu 

Ottoniel Monterroso 
CATlE 
Escuela de Pos grado ~-...... 

Turrialba Cartago 717~~s_ta Rim 
CTRY CODE: 506 PH: ~6..--' 
FX: 556-1576 
EMAIL: ottoniel@catie.ac.cr 

AJice Muc:hugl 
Kenyatta University/lCRAF 
PO BOX 30677 
Nairobi Nairobi OOI0~Y0 
CTRY CODE: 254 Pit-o:!C"524000 
FX: 020 524001 
EMAIL: 

Laskar Muqsudur Rabman 
Forest Department 
Laksam Road. Sh~ 
Comilla 03500~angladesh) 
CTRY CODE: l!l!~I) 86449 
FX: (02) 988 6887 
EMAIL: laskannr@bangla.net 
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Damasa Magcale--Macandog 
UP Los Baños 
Institute ofBiological Scjenc~ 
College Laguna 04031('P~ 
CTRY CODE·. 63 PH,495367418 
FX,495362517 
EMAIL: macandog@pacific.net.ph 

[ríe M.lezieux 
CIRAD 
Avenue Agropolis TA179/01 
Montpellier 3439g(F,,-ranCj 
CTRY CODE, 33 PfE4-67615546 
FK 4-67615512 
EMAIL: eric.malezieux@cirad.fr 

SatyaDarayana Masabatbula 
Govemment ofOrissaJIndia 
010 Principal Chief Conservator of Forests, 
Aranya Bhawan, chandrasek~ur 
Bhubaneswar Orissa 751 01 Indl 
CTRY CODE, 91 PH,94370 3 
FX, 00 91 6742300049 
EMAIL: msatya58@rediffmail.com 

lIyron Maza 
:ATIE 
rropical Agricultural Research & Higher 
:.ducation 
rurrialba Cartago 717 Costa Rica 
:TRY CODE'.506 PH,5 -
'le 556-0914 
~MAIL: bmaza@catie.ac.cr 

~Ibert McKenzie 
orestry Depanment 
73 Constant Spri/ng-R~d 
jngston 8 00008, Jamaica) 
TRY CODE, 876'PW924-2667-8 
X,924,2626 
MAIL: foresnydepartment@foresny.gov.jm 

van Mercer 
SDA 
)41 CornwalJis Rd @ 
esearch Triangle Park NC 2770 US 
TRY CODE, 1 PH,919-549-409 
~, 919-549-4047 
\.1AIL: emercer@fs.fed.us 
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Micbael Makl 
Agroforestry Associates 
PO Box 1 26 _" 
Hoquiam WA 98550. USA: 
CTRY CODE, 1 PH', 360~866-8387 
FX, 360-866-8387 
EMAIL: agroforl@comcast.net 

Bud Malone 
Univ of Delaware 
16684 County Sea! Hwy _ 
Georgetown DE 19947 ÚS~ 
CTRY CODE, 1 PH,302'11'56-7303 
FX,302-856-1845 
EMAIL: malone@udel.edu 

Jagannadha Rao Malta 
Univ of Florida 
PO Box 110410 
Gainesville FL 32611 túSi::l 
CTRY CODE, 1 PH, ~2446-O877 
FX,352-846-1277 
EMAIL: raojm@ufl.edu 

Rachel McCoy 
Univ ofMissouri 

203 ABNR B1dg ~ 
Columbia MO 65211 
CTRY CODE, 1 PH, -882-9866 
FX, 
EMAIL: mccoyr@missouri.edu 

Jeffrey McNeely . I The World Conservation Union - IUCN 

'Mue Mauvernay 28 --
Gland Vaud 01 1 96s;itzerland'.7 

TRY CODE, 41 ~999()284 
FlI,22-9990025 

J EMAIL: jam@hq.iucn.org 

Miles Merwin 
AFTA 
PO Box 2307 (\ ..... 
Portland OR 9720~ USA) 
CTRY CODE, 1 PH,.s03-621-9867 
FX, 
EMAIL 
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Maurido Maldooado 
Universidad Juárez Autónoma de Tabasco 
A v Universidad SIN 
Villahennosa Tabasco 86040¡Gg. 
CTRY CODE, 52 PH, 993-3~-28 
FX,993-3-12-16-37 
EMAIL: mauricio.maldonado@daca.ujat.mx 

Ameur Manceur 
University ofGuelph 
University ofGuelph E;' 
Guelph Ontario NIG 2WI anada) 
CTRY CODE, 1 PH,519-8 -4120 x53488 
FX, 519-824-4120 x52565 
EMAIL: amanceur@uoguelph.ca 

Andrea Corrlna Mayer 

(
'SLF 

0F1ue1aslr 11 ~--... 
Davos DorfCH-726 witzerlaq,d 
CTRY CODE, 41 PH, 6216 
FJ(,8!-417011O 
EMAIL mayer@slf.ch 

Robert McGraw 
Univ of Missouri 
208 Waters Hall -'" 
Columbia MO 652 (Í USA ') 
CTRY CODE, 1 PlÍc51J-882-6608 
FJ(, 573-882-1467 
EMAIL: mcgrawr@missouri.edu 

I Donald Mead 

I 
22 Ne1son SI 
Mmlthorpe Golden 
CTRYCODE PH \~AIL' don mead@xtra.co nz 

Md Abdul Latif Mía 
Ministry of Environment & Forest 
Mymensingh Forest Divisi 
Mymensingh Dhaka 220 
CTRY CODE, 880 PH, 2_U!'<~¿ 
FX 
EMAIL: nibir@bttb.net.bd 
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Gerald Murray 
Un;\! of Florida 
Box 1 17305 í ~ 

Gainesville FL 326111~ 
CTRY CODE, 1 PH, 352-392-3830 xJ02 
FX, 352-392-6929 
EMAIL: murray@anthro.utl.edu 

Rekha Nair 
Univ of Florida 
4721 SW 97 Terrace .--'~ 
Gainesville FL 3260S,USA) 
CTRY CODE: 1 PIl: 352'122-9814 
FX, 
EMA1L: rekha@uf1.edu 

}(ara Napolitano 
Univ of Florida 
School of ForeSI ResolJtce.s & Conserva\ion 
Gainesville FL 32611(US...y 
CTRY CODE: 1 PH: 325-843-8055 
FX: 
EMAIL: georgy@ufl.edu 

Traey Neal 
Hollins University 
249 Rock Spring L1l . ..­
Buena Vista VA 244 1 6\USA ) 
CTRY CODE: 1 PH'54o.UJ-4723 
FX, 
EMA1L: tracyn@planetcomm.net 

Tbuy Nguyen 
Univ of Florida 
374 Newin Ziegler , . 
Gainesville FL 3260J~USA) 
CTRY CODE: I PH: 35Z-8466072 
FX, 
EMAIL: nnthuy@utl.edu 

Amadou Nlang 
rCRAF 
ICRAF(Sah~f;-RO Box 320 
aamako, Malj ) 
:TRY CODe:223 PH: 222-3375 
,x, 222-8683 
=:MAIL: a.niang@egiar.org 
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Calherine Muthurl 
Jomo-Kenyatta Univ of Agriculture & 
Technology 

POBOX~2 
Nairobi ~ 
CTRY CO E, PH, 
FX, 
EMAIL: c.muthuri@cgiar.org 

Vimala Nair 
Univ of Florida 
POBox 110510 ", .. 
Gainesville FL 3261 1 (USAj 
CTRY CODE: 1 PH,'J$M92-1804 x 324 
FX,352-392-3399 
EMAIL: vdna@ifas.ufl.edu 

Jean Baptiste Nduwayezu 
Sotswana College of Agriculutre 
Botswana College of Agriculture 
Gaborone GABOR,9NE{lOTSWANA 
Pnvate Bag 002\!30tswa~ 
CTRY CODE: 26rpH:3650100/72561636 
FX: 3928753 
EMAIL: bnduwaye@bca.bw; 
jbuwayezu@yahoo.co.uk 

Sleven Newman 
BioDiversity Intemational Lid 
Marriotts, 13 Castle St 

~~~m Bucks MKl8 1 DA 8 
CTR'i' CODE: 44 PH, 1280824006 
FX, 1280814025 
EMA1L: steve@biodiversity-int.co,uk 

Van So Nguyen 
University of Agriculture & Forestry 
Linhtrung Ward, Th)lduc.Di~~ct 
Hochiminh City 84'8 Vietnam J 
CTRY CODE, 84 PH:~4562 
FX,8-8960713 
EMAIL: nvso.vnafe@fmail.vnn.vn 

Guy Blaise Nkamleu Ngassam 
Intemationallnstitute ofTropieal Agriculture 
BP 2008 Messa· .... 
Yaounde'Camer~n 
CTRY CODE:-237 PH: 2 237434 
FX, 2 237437 
EMAIL: g.b.nkamleu@cgiar.org 
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PKNalr 
Univ ofF1onda 
PO Sox 110410 
Gainesville FL 3261 VUSA) 
CTRY CODE, I PH'352'846-0880 
FX: 352-846-1277 
EMAIL: pknair@ufl.cdu 

Fulbert Namwamba 
Southem University 
218 AO Williams Hall 

" Baton Rouge LA 70813, US~ 
CTRY CODE, I PH, 225~5'72-5693 
FX: 225-741-3704 
EMAIL: fulbertnanwamba@engr.subr.edu 

Antbony Neal 
Alpine Farms LLC 
249 Rock Spring L1l __ . 
Buena Vista VA 24416 USA) 
CTRY CODE, I PH: 540-261-4723 
FX: 
EMAIL: tracYll@planetcornm.net 

Martine Parraite Ngobo Nkongo 
liTA - lntemationallnstitute ofTropical 
Agriculture 
PO Sox 2008 ¡MESSA) 
Yaounde~n 
CTRY CODE: 237 PH, 2237434 
FX: 223 74 37 
EMAIL: M.NGOSO@CGIARORG 

Luis Jeremias Nbamuc:ho 
University Eduardo Mondlane 
Julios NyerereAvenue. Eptigo I 
Maputo 257 ~ozambiqUe'" 
CTRY CODE, 258-PH,oí-47-1477 
FX: 01-49-6238 
EMALL: otimus@mocambique.net 

Francols Nobert 
Liberty World Ministries Ine 
PO Box 185 HT 8110 
Les Cayes WI liT 81IóH;itl ..... 
CTRYCODE: 509 PH'0t~;'¿531 
FX: 485-0531 
EMAIL: nobeht@yahoo.eom 

. '-' 
;", ... 

" .... 
--.:. ",'-.:-,': -~:.~ 

... ; . 

marcelag
Rectángulo



l st World Congress of Agroforestry: Working Together for Sustainable Land-use Systems 
Orlando, Florida, USA 

Gerald Murray 
Univ ofFlonda 
Box 117305 ('--
Gainesville FL 326111~) 
CTRY CODE, 1 PH, 352-392-3830 x302 
FX,352-392-6929 
EMAII.: murray@anthro.ufl.edu 

Rekha Nair 
Univ of Florida 
4721 SW 97 Terrace 
Gainesville FL 3260&U-W 
CTRY CODE, 1 PH~~22-9814 
FX: 
EMAIL: rekha@ufLedu 

Kara Napolitano 
Univ of Florida 
School ofForest ReSO~& Conservation 
Gainesville FL 32611 US 
CTRY CODE: 1 PH: -843-8055 
F)(, 

EMAIL: gcorgy@ufl.edu 

Traey Neal 
Hollios Universiry 

249 Rock Spring lo "'_ 
Buena Vista VA 24416~JS-A ) 
CTRY CODE, 1 PH, 54~-4723 
FX, 
EMAIL: traeyn@planetcomm.net 

TbuyNguyen 
Univ of Florida 
374 Newin Ziegler _, 

Gainesville FL 326031;.USA) 
CTRY CODE: 1 PH: 35.24466072 
F)(, 

EMAIL: nnthuy@utl.edu 

Amadou Niang 
ICRAF 
ICRAF S~O Box 320 
Bamai!o-Matl 
:TRY·C . 23 PH,222-3375 
'X: 222-8683 
~MAIL: a.niang@cgiar.org 

:r .. 
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C.therine Mutburi 
Jomo-Kenyatta Univ of Agriculture & 
Technology 

Nairobi en -
POBOX~2 

CTRY CO E, PH, 
FK 
EMAIL: c.muthuri@cgiar.org 

Vimala Nair 
Univ of Florida 
PO Box 110510 r" 
Gainesville FL 32611 (USA') 
CTRY CODE, 1 PH:'3.5M92-1804 x 324 
FK 352-392-3399 
EMAIL: vdna@ifas.ufl.edu 

Jean Baptiste Nduwayezu 
Botswana College of Agriculutre 
Botswana College of Agriculture 
Gaborone GABORO - OTSWANA 

EMAIL bnduwaye@bea.bw; 
jbuwayezu@yahoo.co.uk 

Stenn Newman 
BioDiversity lntemational Ud 
Mamotts. 13 Castle St 
Bue' hamBucksMKl81DA@ 

'ngdo 
C CODE, 44 PH, 1280824006 
FX: 1280814025 
EMAIL: steve@biodiversity-int.eo.uk 

Van So Nguyen 
University of Agriculture & Forestry 
Linhtrung Ward. 'I1!J.u1UC~DiS 'ct 
Hochiminh City 84~ Vietna~ 
CTRY CODE: 84 PHJl-89 562 
FX: 8-8960713 
EMAIL: nvso.vnafe@fmail.vnn.vn 

Guy Blaise Nkamleu Ngassam 
Intemationallnstitute ofTropieal Agrieulture 
BP 2008 ~essa,. 
Yaound(.\Cameroqn 
CTRY COElIlr237 PH: 2 237434 
FX: 2 237437 
EMAIL: g.b.nkamleu@cgiar.org 
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PKNair 
Univ ofAorida 
PO Box 110410 . 
GainesvilJe FL 3261 VU~ 
CTRY CODE, 1 PH'35l'846-0880 
F)(: 352-846-1277 
EMAIL: pknair@ufl.edu 

Fulbert Namwamba 
Southem University 
218 AO Williams Hall 
Baton Rouge LA 7081 ruSA) 
CTRY CODE: 1 PH: 225,512-5693 
FX: 225-741-3704 
EMAIL: fulbertnanwamba@engr.5ubr.edu 

Antbony Neal 
Alpine Fanns LLC 
249 Rack Spring l..n _" 
Buena Vista VA 24416uSA'\ 
CTRY CODE: 1 PH: s.w:z61-4723 
F)(: 

EMAlL: tracyn@planetconun.net 

Martine Pañaite Ngobo Nkongo 
lITA -lntemational Institute ofTropical 
Agrieulture 

PO Box 2~~SA) 
Yaounde 
CTRY CODE: 237 PH: 223 74 34 
F)(, 223 74 37 
EMAIL: M.NGOBO@CGIAR.ORG 

Luis Jeremias Nbamuc:bo 
University Eduardo Mondlane 
Julios Nyerere Avenue. Eptigo 1 
Maputo 257 ~ozarnbiqUe~ 
CTRY CODE~-47-1477 
F)(, 01-49-6238 
EMAlL: otimus@mocambique.net 

Francols Nobert 
Liberty World Ministries lne 
POBox 185HT81IO 
Les Cayes WI HT 811 áHaitl') 
CTRY CODE: 509 PH~500531 
F)(, 485-0531 
EMAIL: nobeht@yahoo.eom 
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~ D Glashuddln Miah 
3angabandhu Sheikh Mujibur Rahman 
\gricultural University 
)ept of Agroforestry & Environment 
Jazipur o 170~angla~ 
:TRY CODEo 81l0-l!HcZlS954529 
x: 29252873 
MAIL: giashbd@hotmail.com 

:erard-AJaln Michel 
niv of Florida 
)Box 110410 
ainesville FL 3261 ('[)S"'A;l 
TRY CODEo I PH:':!5r-846-0888 
(: 

viAIL: gmichel@ufl.edu 

umya Mohan 
xas A&M University 
K 213, 700 Univ Blvd 
19sville TX 78363: USA) 
'RY CODEo 1 PH~32-3920 
: 361-593-2069 
IAIL smohan@even.tamuk.edu 

lJen Montambault 
iv of Florida 
10 NW 161h Ave #2).8_ 
nesviJIe FL 32605 usA) 
RY CODEo 1 PH:3-;-is46-<l904 

AIL: jensenrm@ufl.edu 

lum Mosazghi 
versity of Free State 
E 172 Private Bag X03 B 
:mfontein Free State 9324 outh Afríe 
tY CODEo 27 PH: 72-4636 

A"IL mosazghi@yahoo.com 

lel Mugendi 
(atta University 
lox 43844,QOjpO, 
~biOOIOdKenya'~) 
y CODE~: 254-20-811-622 
254-20-5247-63 
I.iL: dmugendi@yahoo.com 

27 June to 02 July, 2004 

Andre Miccolls 
Instituto Salvia 
EQS 104/304 CP 2214 
Brasilia Distrito Federal 70345.97p~r~ 
CTR y CODEo 55 PH: 61-3963207 
FX: 
EMArL: andrem@abordo,com.br 

Robert Miller 
Agencia de Coopera~30 Técnica a Programas 
Indigenistas e Ambientais 
SeN Q 6 Conj A Ed Venancio 3000 BI A 
Sala 205 
Brasilia DF 70716-~I) 
CTRY CODEo 55 PH:·61 327-6476 
FX: 61 327-6475 
EMAIL: robert@waimiriatroari.org.br 

Bhaskaran Pillai Moban Kumar 
Kerala 'Agriculture University 
College of Forestry • KAU PO 
Thrissur Kerala 680 65~ 
CTRY CODEo 91 PH: 4u.D70050 
FX: 487-2371040 
EMAIL bmkumar53@yahoo.co.uk; 
bmkumar53@rediffmail.com 

Froilan Montero 
Forest & Community United Services 
(FOCUSl Ine 
Lo! 35, Block 17, Phase 1, Emenvil 
Subdivison 
Ambagq Agusan del Sur BuIuan City 08600 

(Phjlippin~ 
Cr-R-V-C6DE: PH: 
FX: 
EMAIL fcmontero@yahoo.com 

Hon James Moseley 

USDA DepUH5.>S ry 
Washington USA 
CTRY CODEo I , 
FX: 
EMAIL: 

Durgadas Mukhopadhyay 
Sparta lnstitute ofSocial Studies 
A·21, Sector 31, Noida Pina1 
Noida Uttar Pradesh 2013 India 
CTRY CODEo 91 PH: 120- 458 6 
FX: +91-120-2456235 
EMAIL: spartaindia@yahoo.com 
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Sonia Mic:haud 
Centre D'Excelleuce En Sciences Agricoles 
El Biotechnologiques 
160 rue Reservoir 
Grand-Sault Nouveau Brunswick E3V 3W3 
~.nada ' 
CTRY CODEo 1 PH: 506-475-4050 
FX: 506-473-1468 
EMAIL: sonia.michaud@gnb.ca 

Carl Mize 
lowa State University 
124 Sci 11. Iowa State University 
Ames lA 50011'USA~ 
CTRY CODE:1-PW'515-294-1456 
FX: 515 294-7874 
EMAIL: cwmize@iastate.edu 

Florencia Monlagnlni 
Yale University 

370 Prospect St ~ 
New Haven CT 0651 USA 
CTRY CODEo 1 PH: 2 -436-4221 
FX: 203-432-3929 
EMAIL: tlorencia.montagnini@yale.edu 

Ottonlel Monterroso 
CATIE 
Escuela de Posgrado ...---.... 
Turrialba Cartago 717á Costa Rica-, 
CTRY CODEo 506 PH~ 
FX: 556-1576 
EMAIL: ononiel@catie.ac.cr 

Allce Muchugi 
Kenyalta University/lCRAF 
PO BOX 30677 
Nairobi Nairobi OOlO~y~ 
CTRY CODEo 254 Pit1i2~4000 
FX: 020 524001 
EMA1L: 

Laskllr Muqsudur Rabman 
Forcst Departmcnt 
Laksam Road. Sha 
Comilla 035ooi!Janglades 
CTRY CODEo 880-1" 1) 86449 
FX: (02) 988 6887 
EMAIL: laskannr@bangla.net 
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Jarck Nowak 
Univ of Florida 
155 Research Rd 
Quincy FL 32351 ~SA) 
CTRYCODE,1 PH,-850-875-7142 
FX,850-875-7188 
EMAIL: jnowak@ufl.edu 

José Jesús Obrador Oláo 
Colegio de Postgraduados 
Periférico Carlos A Molina sln---. 
H Cardenas Tabasco 86Soci Mexi~~ 
CTRY CODE, 52 PH,937m--4lÍ99 
FX: 937372 2297 
EMAIL: pakal_na@yahoo.com 

James Odeblyl 
Forestry Association ofNigeria 

271jeja St ~-
Abeokuta Oguri 1100 Nigeria 
CTRY CODE: 234 PH: 2552 
FX: 
EMAIL: bolabyven@yahoo.com 

Maren Oelbermann 
University of Waterloo 
University ofWaterloo e: 
Waterloo Ontario N2L 361 (:ana~ 
CTRY CODEo 1 PH: 519-8~-456 x6495 
FX' 519-746-7484 
EMAIL: moelberm@Scibore.uwaterloo.ca 

Dgbenekome Onokpise 
=lorida A&M University 
:toom 303 S Perry-Paige Bl~g 
rallahassee FL 32307 \.ISA.) 
:ffiYCODE'1 PH:8SO:561-2217 
'X, 850-412-7045 
:.MAIL: oghenekome.onokpise@famu.edu 

:ieorge Owens 
)epa.rtment of Agrieulture 
~794 Levy Street 1 
~onondale FL 3243 f0JS..y 
:TRY CODE, 1 PH,85O-482-9508 
'J(,850-482-9131 
~MAIL: owensg@doaes.state.f1.us 
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Francis Nwonwu 
Africa ¡nstitule of SA 
PO Box 630 __ 
Pretoria Gauteng ooóÍ Soulh Af~ 
CTRY CODE, 27 pil:--tH2ii070 
FX, 12323-8153 
EMAIL: francis@ai.org.za 

Joseph Obua 
Makerere University 
PO Box 7062 
Kampala Uganda Nene ~anda) 
CffiY CODEo 256 PH, 25o:4í-543 647 
FX, 256-41-533 574 
EMAIL: obua@forest.mak.ac.ug 

Samson Adeola Odedina 
Federal College of Agriculture 
Agronomy Dep~nt 
Akure Ondo ~ge~ 
CffiYCODE:2,4 PH:240-89Iand 
240-892 
FX, 
EMAIL: adeolaodedina@yahoo.co.uk 

Loice Mildred Akinyi Omoro 
Directorate ofForestry 
PO Box 1971 Ngweze 
!<-ati~ Mulilo Caprivi Region 90000 
)tamibli) 
CtRv-edDE,264 PH: 66253143 
FX: 66253322 
EMAIL 

Micbael Otsub 
Directorate of Forestty 
Prívate Bag 13346 r-:-1 
Windhoek Khomas 09000, Namib~ 
CTRY CODE: 264 PH,6f1U478 
FX, 61222830 
EMAIL: otsubm@yahoo.co.uk 

Caroline Pagé 
Université de Moneton 
165 Boul Hebert 
~6dmundston New Brunswiek E3V 2S8 

(,Canadv 
CtRv CODEo 1 PH: 506-737-5364 
FX: 506-737-5373 
EMAIL: cpage@umce.ca 
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Georgina Adi_ Nyadia 
Education Service 

PO Box MO 130,~ra -_ 
Acera Ghana 002 Ghana 
CTRY CODE, 233 _ 4-209118 
FX 
EMAIL: gindia03@yahoo.co.uk 

Nicholas Kon Dcrao 
Environmentally Concemed Citizens 
Association of Ghana 

PO 80,\--CS 8773 
Tema(Ghana ./ 
CffiYeeDÉ: 233 PH,244-665965 
FX: 022-30-3624 
EMAIL: kofiocranl@yahoo.com 

Stella Ngozl Odurukwe 
Federal University ofTechnolo8Y, Owem 
Fedcl'lll University ofTechnol ~, 
Oweni lme State 234·152 igeria 
CTRY CODE, 234 PH, 8 59 
FX, 
EMAIL: ngoziodurukwe@hotmail.com 

MI,k O'N.lII 
New Mexico State University 

POBoxl018 6 
Farmingum NM 8749 USA 
CffiY CODE, 1 PH, 7-7757 
FX: 505-325-5246 
EMAlL: moneil1@nmsu.edu 

Dorotby Overpeck 
Univ ofCalifomia 

1156 High SI ~ 
Santa Cruz CA 950 US 
CffiY CODE, 1 PH: -457-1464 
FX: 831-459-4015 
EMAIL: dorothy@ucsc.edu 

Maouel Palada 
Univ ofthe Virgin Islands 
RR2, Box 10000 
Kingshill. St Croix VI 00850 Virgin Isl;¡as 
CTRY CODE, 1 PH, 34~-4086~ 
FX, 340-692-4035 
EMAIL: mpalada@uvi.edu 
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Honoralo PaUs 
Ecosystems Research & Ik:velopment Bureau 
Up Los Banos Campus College 

Los Banos Laguna 4031~i~~~i~ 
CTRY CODEo 63 PH: 04 - 2269 
FX: 049-5362850 
EMAIL: hgpalis@laguna.net 

Nh:k Pasiecznik 
HDRA 
Ryton Organic Gardens 
~s~re Coventry CV8 3LG 

~ 
CTRYCODE: 44 PH: 24 76303517 
FX: 24 7663 9229 
EMAIL npasiecznik@hdra.org.uk 

~ric Penol 
:IRAD 
73avJFBreton 1"'- "-

\o1ontpellier Languedoc 3439~ Fran~~ 
::TRY CODE: 33 PH: 4 67 61'44 84 
'X:467614415 
!MAlL: penot@cirad.fr 

loel Pera-Nieto 
Jniversidad Autónoma Chapingo 
:arretera México-Texcoco Km 38.5 
·excoco Estado de México 56230fMéxi~ 
TRY CODE: 52 PH: 595 95 21500 x6í82 
X: 595 95 2 1642 
.MAIL: jperezn14@hotmail.com 

rthur Phalo 
SDA Forest Service 
720 Peachtree rd 
tlanla GA 30300' USA! 
TRY CODE: 1 -~-347-7239 
X: 404-347-2776 
MAIL: aphalo@fs.fed.us 

ndre P Plamondon 
Ival University 
Lvilloo Abitibi frice Room 3~6 
Linte-Foy Québet: GI K 7P4 ana_d9 
rRY CODE: 1 PH: 418-656- 85 
(: 418-656-3551 
\o1AIL: andre.plamondon@sbf.ulaval.ca 

27 June to 02 July, 2004 

SunU Pancholy 
Florida A&M University 
106 Perry-Pauge Hall,--. I 

Tallahassee FL 3230, ÚSAl 
CTRY CODEo 1 PH: 85()'3'99-3597 
FX: 850-561-2221 
EMA1L: s.pancholy@famu.com 

Naomi Pena 
Pew Center on Global Climate Change 
2101 Wilson Blvd Suite ~ 
ArIington V A 22201 ,USA 1 
CTRY CODEo 1 PH:"103:516-0609 
FX: 703-841-1422 
EMAIL: penan@pewclimate.org 

Christienne Pereira 
USDACSREES 
1400 Independence Ave SW MS 2210 
Washington OC 20250(Ú$Á") 
CTRY CODE: 1 PH: 202-461-6444 
FX: 202-401-1706 
EMAIL: cpereira@csrees.usda.gov 

Andrew Perleberg 
Washington State University 

306SIstSt ~ 
Mt Yernon WA 98273\USA 
CTRY CODEo 1 PH: 3 8-4270 
FX: 360-428-4263 
EMAIL andyp@wsu.edu 

Flora Piasentin 
Conservation Intemational 

1919MStreet,NWsu~'t 00 
Washington OC 2003 USA 
CTRY CODE: 1 PH: 2 2 1430 
FX: 202 9121030 
EMAIL: f.piasentin@conservation.org 

Francisca Plascencia-Escalante 
Univ ofGuelph 
Environmental Biology . 
Guelph OntarioNIG 2Wl ~d0 
CTRYCODE: 1 PH: 519-824,01120 
FX: 
EMAIL: fplascen@uoguelph.ca 

18 o( 25 
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Elizabeth Pasek 
Rwanda Wildlife Clubs 
515 Karen Orive 
Berea OH 44017 USA) 
CTRY CODE:'I PH: 440-243-8166 
FX: 775-566-5266 
EMAIL: Pasek2@hotmail.com 

Jim Peno 
Grand Valley State University 
1155 Au Sable Hall 
Allendale MI 49401 UsA! 
CTRY CODE: 1 PHYI63318522 
FX: 6163312328 
EMAIL: pennji@gvsu.edu 

A Mljail Pira 
Universidad Centroamericana 

Pista de la Municipalidad slE~ 
Managua Managua 00069 lcaragua ') 
CTRY CODE: 505 PH: 278 92hZ44 
FX: 267 0106 
EMAIL: ampp@ns.uca.edu.ni 

Pbllippe Petitbugueoln 
CIRAD 
TA801P53 Rh Li\S, 
Montpellier 3639 France 
CTRY CODE: 33 ~~615903 
FX: 4-67-617564 
EMAIL: philippe.petithuguenin@cirad.fr 

Frank Place 
World Agroforesby Centre (ICRAF) 
PO Box 30677 , _ 
Nairobi OOI~'n~) 
CTRY CODE?zsiPH: 020-524000 

: 020-52400 1 
AlL: f.place@cgiar.org 

Miguel PloDcuk 
Universidad de Los Andes 
Av Chorros de Milla. Facultad de Ciencias 
Forestales 
Menda Menda 033 
CTRY CODE: 58 
FX: 274 2 401506 

~~~~~~). 
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EMAIL: plonczak@ula.ve 
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Ramon Policarpio 
Golden Springs lntemational CO 
PO Box 355---... 
Honiara~lomon Islañd~ 
CTRY CODE:-67TPH: 21891 
FX: 21899 
EMAIL: teddyrt@yahoo.com 

Porncha¡ Preecbapanya 
Dept of National Park Wildlife & Plan! 
Conservarían 
130/1 M4 Don Keaw, S 
Mae Rim Chaing Mai 10800 ailand 
CTRY CODE: 66 PH: 53 89 
FX: 53 890931 
EMAJL pcpc@loxinfo.co.th 

Vlctor Prodigo 
Brandeis Universily 
60 Tumer S treet ..---". 
Waltham MA 0245~ US~ 
CTRY CODE: 1 PH.'-.78-1 -736-2770 
FX: 
EMA1L: vbprodigo@hotmail.com 

).K.N.G. Pushpakumara 
Jniversity ofPeradeniya 
)epartment ofCrop Science, Facu[ty of 
\.griculture, Univemty orPeradeniya 
'eradeniya 20400 Sri Lank} 
:TRY CODE: 94'PH:_811388239 oc 
386660 
X: 2388239 
MAIL: ngpkumara@pdn.ac.lk 

Jcbard Raid 
niv of Florida 

ZOO E Palm Beach Rd ~ 
,l1e Glad, FL 3343tJ:.USA 
TRYCODE: 1 PH:56J- 93-1564 
~: 561-993-1582 
MAIL: mr@ifas.ufl.edu 

'Ioukam Raphal 
uitute of Agricultura! Research lor 
:velopment 
) Box 285 c::=: ._, 
umban West Province ~amero~.!l' 
rRY CODE: 237 PH: 23n58-2966 
:: 237-348-3024 
r1.AIL: Ldecuypere@yahoo.fr 

• 0.1. 
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Laura Poppy 
Agriculture & Agri·Food Canada 
PO Box 940 
Indian Head Saskatchewan 500 2KÓ Cana~ 
CTRYCODE: 1 PH:306-695-5119~ 
FX: 306-695-2568 
EMAIL: poppyla@agr.gc.ca 

Martln Price 
Educational Concems for Hunger 
Organization (ECHO) 
17391 Durrance Rd 
North Ft Myers FL 339171USAl 
CTRY CODE: 1 PH: 239~246 
FX: 239-543-5317 
EMAIL: mprice@echonet.org 

Sunil Puri 
Indira Gandhi Agricultural University 
Depl of ForestTy 
Raipur Chhanisgarh 492 OO~ 
CTRY CODE: 91 PH: 771-2~9 
FX: 771-2443521 
EMAIL: spuri56@yahooocom 

Alexis Racclls 
Unív ofCalifomia 
1156 High St - ...... 
Santa Cruz CA 95064 USA) 
CTRY CODE: 1 PH:~¡.¿f26-4253 
FX: 831-359-9565 
EMAIL: aracelis@ucsc.edu 

Craig Ramsey 
Univ of Florida 

5988 Hwy 90 BI~4 00 
Milton FL 3258 USA 
CTRY CODE: 1 . 50-983-5216 
FX: 
EMAIL: cramsey@ufl.edu 

Venugopala Rao Rayudu 
Laya 
Flat No 502 Kurupam Castle Eastpoint 
Colony 
Visakhapatnam Andhrapradesh 530017 

(Índíaj 
\CTRY CODE: 91 PH: 891-2530071 

FX: 891-2784341 
EMAIl: rayuduvrin@yahoo.com 

':". .,., ." 
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1 ST WORLD CONGRESS OF 
AGROFORESTRY 

Working Together tor Sustainable Land-use Systems 

1 er Congreso Mundial de 
Agroforesterfa 

EL PROGRAMA DEL 
CONGRESO 

1. Agroforestería y Seguridad Alimentaría 

11. Biodiversidad 

111. Captura de Carbono 

IV. Bases Ecológicas de la Agroforestería en 
Norteamérica 

V. Trasferencia Tecnológica 

VI. Árboles y Mercados 

VII. Problemas de Agua 

1 



l. Adopción, Seguridad AUmentaria .. 
y superación de la Pobreza .""'''''"''~. 

Los temas relacionaron a las sesiones en: 

~ Adopción de la Agroforestería(Tropical 
y Templado), 

~ Agroforestería y Seguridad Alimentaria, 

~ Agroforestería para la Nutrición y 
Salud (SIDA/VIH), Superación de la 
Pobreza y Sustentabilidad) 

~ 
GOII4U'><OL>lo.Ll 
",...,,,,.,~.-,. 

""""v.<;II)N ......... ~ 

11. Biodiversidad Ecoagricultura y .. 
Huertos Familiares 

Los temas relacionaron a las sesiones en: 

~ Biodiversidad, 

~ Ecoagricultura, 

~ Plantas Medicinales y Aromáticas en 
Agroforestería y 

~ Huertos Familiares Tropicales 

~!?,¡!'!~!'!-~!'!~ 
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111. Aspecto Biofisicos 

Los temas relacionaron a las sesiones en: 

~ Interacciones Biofísicas 
~ Captura de Carbono y Paisaje 
~ Ecología en el Oeste de Europa, 

~ Captura de Carbono y Beneficios 
Ambientales, 

~ Herramientas de Apoyo para las decisiones 
~ Mejoramiento Medioambiental, y Cambio 

Climático 

IV. Aspectos Económicos y 
Sociales 

Los temas relacionaron a las sesiones: 

~ Analisis Economicos, 
~ Tenencia de la tierra y Problemas de 

Género, 
~ Conocimiento Local de Agroforestería 

en el contexto Global, 
~ Leyes e Instituciones, 
~ Aumentando los beneficios de la 

Agroforestería, y 
~ Mecanización 
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v. Regiones Semiáridas, Fertilidad de 

Suelos y Educación Agroforestal 

Los temas relacionaron a las sesiones en: 

~ Agroforestería en Regiones 
Semiáridas, 

~ Sesión de Propietarios, 

~ Suelo en Pequeñas Granjas 

~ Estrategias de Manejo de Fertilidad y 

~ Educación Agroforestal 

VI. Manejo y Domesticación 
de Árboles 

Los temas relacionaron a las sesiones en: 

~ Manejando la Diversidad Genetica, 

~ Rotación Corta de Cultivos y Arboles, 

~ Phytoremediacion, 

~ Árboles y Elementos de Manejo, 

~ Domesticación de Árboles y 

~ Árboles en Paisajes Fragmentados 
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VII. Problemas de Agua 

Los temas relacionaron a las sesiones en: 

~ Agroforestería en zonas rivereñas (protección) 
para la Calidad del Agua 

~ Control Erosion del Suelo, Reconstrucción de 
Ecosistemas, y Reducción de Sedimentos en el 
Rio Amarillo en China 

~ Restauración Forestal Rivereña: mejorando el 
habitat en cursos de agua (MENOCO), Funciones 
de Ecosistemas, y el proceso de contaminación 
de las aguas en zonas Agrícolas 

~ Agroforestería: Una Opción Sustentable para la 
perdida de agua re-usada en países en vías de 
desarrollo 

• cnllal'l<OOl(HIU 

"''''''''''1<)" 'AA' ,. ,,,.,..,,..00/<,,,,,,,,,,,. 
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SISTEMAS SILVOAGRíCOLAS .. 

Concepto De Sistemas Si/voagrícolas: 

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

• CARACTERISTICAS .. 
=J;.'::~~ w~'!"!'2~~~ 

>- ESTRUCTURA 

>- PERMANENCIA 

>- ASPECTOS SOCIOECONÓMICOS 

>- ROL POTENCIAL DE LOS ÁRBOLES 

>- SUELO 

>- MICROCLlMA 

>- HIDROLOGíA 

>- COMPONENTES BIOLÓGICOS ASOCIADOS 

>- ROL PRODUCTIVO DE LOS ÁRBOLES 
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~:!'~" Influencia de los árboles en el Ambiente del .-
,::;;;~~~~ crecimiento del maíz (Farrell 1984) ",",""'"",'." 

'!lÍiIl' 
W!>I[llNO Ol CHIU 

fll .... "''-'NrA .. C. ,'«)VA""" """""A 

LLUVIA 

I 

MANEJO DE SISTEMAS 
SI LVOAGRíCOLAS 

~ MANEJO DE PLANTAS 

• Elección de especies 

• Diseño de Sistemas 

~ MANEJO DE COMPONENTES 

~ MANEJO DE SUELOS 

• Métodos de limpieza de terrenos 

• Prácticas de labranza 

• Control erosión 

• Mantenimiento de la fertilidad 

• Uso árboles fijadores de nitrógeno 

• Uso abonos verdes y cobertura de 

~ MANEJO DE PLAGAS 
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MANEJO DE SISTEMAS 

~ SISTEMAS SILVOAGRíCOLAS SECUENCIALES 

o 

En estos existe una relación cronológica entre 
las cosechas anuales y los productos arbóreos; 
es decir, que los cultivos anuales y las 
plantaciones de árboles se suceden en el 
tiempo. 

- Corta y Quema o Cultivo Migratorio 

- Taungya 

Cultivo Migratorio 

6 6 6 6 
3 11 14 22 

Cultivo 

Alimentario 

Barbecho Cultivo Barbecho 

Alimentario 
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Sistema Taungya (Dos tipos) 

o 3 11 14 22 

Cultivo 

Intercalado 

Plantación 

Forestal 

Cultivo 

Intercalado 

Plantación 

Forestal 

o 3 6 14 17 20 

Cultivo 

.. 
w»,(llNO VE. O1IU 
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Barbecho Cultivo Cultivo 

Intercalado 

Plantación 

Intercalado Forestal 

~ SISTEMAS SILVOAGRíCOLAS SILMUL TÁNEOS 

28 

Consisten en la integración simultánea y continua 
de cultivos anuales o perennes y árboles 
maderables o de uso múltiple. 

- Plantación de árboles en bordes 

- Hileras alternadas y fajas alternadas 

- Combinación Aleatoria 
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Arboles en bordes 
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Hileras y rafas alternadas 
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Categorías 

• Arboles productores de madera comercial en los 
cultivos. 

• Arboles frutales asociados con cultivos. 

• Arboles de sombra o mejoradores de suelo en 
cultivos . 

.¡¡j¡¡P 
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VENTAJAS DE LOS SISTEMAS 
SILVOAGRíCOLAS 

~ Se captura una mayor cantidad de energía solar. 
~ Se logra un mayor aprovechamiento del espacio vertical y 

se simulan, hasta cierto punto, los modelos ecológicos 
naturales en su forma y estructura 

~ Se reducen los daños causados por vientos fuertes, impacto 
directo de la precipitación e intensa radiación solar. 

~ Se retorna al suelo mayor cantidad de materia orgánica. 
~ Se mejora la estructura del suelo y la eficiencia en el 

reciclaje por la acción radicular a diferentes y mayores 
profundidades. 

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

~ Se mejora la fertilidad del suelo al emplear especies 
fijadoras de nitrógeno. 
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~ Se promueve la diversidad vegetal, lo que contribuye a prevenir 
el ataque de plagas y enfermedades. 

~ Se obtiene a menudo beneficios económicos de los árboles 
satisfaciendo necesidades de leña, postes, varas, maderas para 
aserrío, frutos, forrajes, flores para la miel, y productos 
medicinales. 

~ Los árboles maderables constituyen un capital estable y un 
seguro para resolver emergencias en caso de necesidad 
inmediata de dinero. 

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

~ Algunos modelos de producción permiten un cambio gradual de 
prácticas destructivas del uso de la tierra hacia sistemas más 
estables, sin reducir la productividad y que son susceptibles a 
modificaciones según las experiencias locales y/o mundiales. 

DESVENTAJAS DE LOS SISTEMAS 
SI LVOAGRíCOLAS 

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

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

~ Los árboles retienen parte de la precipitación en sus 
copas, lo cual puede ser relevante si las lluvias son 
ligeras 

» La cosecha de los árboles puede causar daños mecánicos 
asociados. 

» La mecanización se dificulta, a veces. 
» La humedad relativa más alta en las cercanías del 

cultivo asociado puede favorecer la proliferación de 
enfermedades fungosas. 
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~ A menudo los rendimientos de los cultivos, pueden ser 
menores que en monocultivos. Aunque el valor combinado de 
cultivos y árboles puede ser mayor, esto igualmente ocurre a 
largo plazo. 

~ Puede ser necesaria una mayor utilización de mano de obra, 
factor negativo si ésta es escasa, por ende la mecanizacián 
resulta ser una mejor alternativa. 

~ Existen una gran escasez de personal entrenado que maneje o 
mejore sistemas agroforestales existentes, que diseñe nuevos 
sistemas e instale parcelas demostrativas, lo cual puede 
dificultar la transmisión de tecnología. 
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ANEXO 3 

Informe Técnico: "Establecimiento 
y Manejo de Sistemas 

Silvoagrícolas. Generalidades" 
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ESTABLECIMIENTO Y MANEJO DE 
SISTEMAS SIL VOA GRICOLAS. GENERALIDADES 

1.- INTRODUCCION 

Durante miles de años han existido las relaciones eco fisiológicas de los 

bosques con su entorno natural. Son conocidas las múltiples influencias de éste sobre 

el clima, los suelos, el ciclo hidrológico, los cultivos y los animales, por mencionar 

los más importantes. 

La relación bosque - agricultura, siempre se ha considerado problemática 

en el momento de establecer prioridades para satisfacer las necesidades del hombre, 

pero es después de muchos años que se ha empezado a comprender la necesidad de 

la convivencia equilibrada entre estos elementos del Medio Ambiente. 

Dentro de este equilibrio que hoy día el hombre trata de mantener, esta el de 

garantizar la ocupación del espacio ambiental en las mejores condiciones de Manejo 

y Productividad. Los sistemas silvoagrícolas son considerados como una buena 

opción, 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 producción agrícola, en donde se mezclan árboles y cultivos, tanto en el espacio 

como en el tiempo. 

Este tipo de sistemas integrados han sido promovidos para situaciones 

particularmente frágiles, como es el caso de las cuencas hidrográficas donde la 



agricultura migratoria esta destruyendo la cubierta forestal, así como también son 

ampliamente utilizadas en zonas áridas en peligro de desertificación. Sin embargo, 

están constituyendo además una interesante alternativa de productos de elevada 

calidad (madera) y simultáneamente producciones agrícolas muy rentables. 

El presente trabajo tiene por objetivo establecer algunas generalidades 

respecto al establecimiento y manejo de los sistemas silvoagrícolas. 
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2.- SISTEMAS SIL VOA GRICOLAS 

2.1.- Concepto de Sistemas silvoagrícolas. 

Los sistemas silvoagrícolas, enmarcados dentro de la agroforestería, son 

formas o patrones de uso de la tierra muy antiguos y ampliamente practicados, en 

donde los árboles son deliberadamente plantados dentro de la misma parcela de 

terreno junto a los cultivos agrícolas, como parte de un arreglo espacial o dentro de 

una secuencia temporal. Sin embargo, es en los últimos tiempos que se han 

desarrollado conceptos modernos de agroforestería; pudiendo destacarse la 

definición de FAO como "Un Sistema de manejo sostenido de la tierra, que 

incrementa el rendimiento de ésta, combina la producción de cultivos y plantas 

forestales (ylo frutales), simultanea o consecutivamente, en la misma unidad de 

terreno, y aplica prácticas de manejo que son compatibles con las prácticas 

culturales de la población local. " 

2.2.- Características de los Sistemas Silvoagrícolas. 

2.2.1.- Estructura: A diferencia de la agricultura y de la silvicultura, de las prácticas 

silvoagrícolas combinan árboles y cultivos, integrando elementos de tales 

disciplinas. En el pasado, raramente los agricultores consideraban los árboles 

como una parte útil del predio, mientras que los técnicos verán los bosques 

simplemente como hábitat para el crecimiento de los árboles. 

2.2.2.- Permanencia: El énfasis está puesto sobre la optimización de los efectos benéficos 

de las interacciones entre especies maderables y cultivos, reconociendo las 

características productivas y de protección de los árboles, como su componente 

clave dentro del Sistema. Utilizando los sistemas naturales como modelo y 

aplicando sus características ecológicas, se espera que la productividad pueda ser 

mantenida por largo tiempo sin degradación de la tierra; esto es particularmente 
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importante, considerando el actual interés por aplicar estas prácticas en áreas de 

tierras marginales con bajos insumos disponibles. 

2.2.3.- Incremento de la producción: 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 producción 

total sea mayor en sistemas agrosilvicolas que en sistemas convencionales de uso 

de la tierra. 

2.2.4.- Aspectos socioeconómicos y culturales: Aunque los sistemas silvoagrícolas pueden 

ser apropiados y ser utilizados para una amplia gama de tamaños de terreno y de 

condiciones socioeconómicas, su potencial ha sido culturalmente reconocido por 

pequeños agricultores de áreas marginales y pobres. Considerando que los 

campesinos están usualmente incapacitados de adoptar tecnologías modernas de 

alto costo, que no tienen conocimientos de las investigaciones agrícolas 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 

número de familias de obtener recursos básicos a partir de un terreno cada vez más 

pequeño, 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. 

2.2.5.- Rol potencial de los árboles: En general los árboles han sido subempleados en la 

agricultura, y aún 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 agrícola en virtud a su forma y sus hábitos de crecimiento 

(Figura 1). Sus frondosas copas influyen en la radiación solar, la precipitación y el 

movimiento del aire, mientras que sus extensos sistemas radiculares llenan grandes 

volúmenes del suelo. El sustrato o suelo donde crecen también puede ser alterado 

por la absorción de agua y de nutrientes, la redistribución de éstos últimos como 
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desechos de hojas, al igual que el movimiento disturbador de las raíces y sus 

posibles asociaciones con hongos y bacterias. 

Los árboles pueden mejorar la productividad de un agroecosistema debido a 

su influencia en las características del suelo, en el micro clima, la hidrología y otros 

componentes biológicos asociados. 

1.1.6.- Características del suelo: Los árboles 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 

orgánica 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 orgánica añadida también modera la reacción del suelo (pH) y por 

consiguiente la disponibilidad tanto de nutrientes esenciales como de elementos 

tóxicos. Dado que el nitrógeno, el fósforo y el azufre son retenidos principalmente 

bajo su forma orgánica, para hacerlos disponibles resulta especialmente importante 

tener altos contenidos de materia orgánica. La asociación de árboles con bacterias 

fijadoras del nitrógeno y con micorrizas, también incrementan los niveles 

disponibles de nutrientes. La actividad de los microorganismos tiende a aumentar 

debajo de los árboles debido al incremento de la materia orgánica (una mejor 

provisión alimenticia) y a un mejor medio de crecimiento (temperatura y humedad 

del suelo). 

Los árboles pueden también influir en las propiedades fisicas del suelo, de las 

cuales la más importante es la estructura. Esta mejora debido a una mayor cantidad 

de materia orgánica (hojas, raíces), así como por la acción disturbadora de las 

raíces del árbol y de la actividad microbiana, todo lo cual ayuda a desarrollar 

agregados más estables. La temperatura del suelo es regulada por la sombra y la 

cubierta de desechos. 
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El Rol que los árboles pueden jugar en la protección del suelo es bien 

reconocido. Además de reducir la velocidad del viento las copas de los árboles 

disminuyen el impacto potencial de las gotas de lluvia al golpear la superficie del 

suelo. La capa de hojas que cubre la tierra, además de contribuir a mejorar la 

estructura, también ayuda a reducir la erosión superficial. El sistema radicular 

pivotante difuso que tienen muchas especies de árboles cumple la función 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 

árboles: generalmente se registran temperaturas máximas inferiores y mínimas más 

altas bajo las copas de los mismos, que en los espacios abiertos. Una baja 

temperatura producida por la sombra de las copas, así como un menor movimiento 

del viento, tendrán como resultado una reducción del índice de evaporación. 

También se encuentra una humedad relativa mayor, bajo los árboles que en las áreas 

abiertas. 

2.2.8.- Hidrología: El balance hidrológico de un lugar dado, o de una finca o región, es 

afectado por las características estructurales y funcionales de los árboles. 

Dependiendo de la densidad de las copas y las características específicas 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 

precipitación interna (gotas de niebla), la que es una fuente bastante significativa de 

agua en las regiones húmedas 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 infiltración y permeabilidad en la superficie. A una 

escala mayor, especialmente en áreas propensas a inundaciones, los árboles pueden 

desempeñar un papel importante al aumentar la infiltración de agua hacia el 

subsuelo. 

2.2.9.- Componentes biológicos asociados: Varios componentes biológicos de los 

agroecosistemas (p.e. cultivos, insectos, lombrices, etc.) pueden beneficiarse por la 
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presencia de árboles compatibles. Aunque los mecanismos especificas son todavía 

poco comprendidos, ellos generalmente se relaciona con un clima más favorable, un 

mejor régimen de humedad, un buen contenido de materia orgánica y una mayor 

disponibilidad de nutrientes. 

2.2.10.- Rol productivo de los árboles: Una de las más valiosas características de los 

árboles. es que mucho de ellos producen un sinnúmero 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 producción de la miel, 

.fija nitrógeno y sirve para postes muy durables. La leucanea, otra leguminosa con 

propiedades de .fijar nitrógeno, es valiosa como alimento para aves y el ganado en 

las zonas tropicales, por su alto contenido de vitaminas y proteínas; es asimismo una 

fuente importante de leña. Los árboles también pueden proporcionar un suplemento 

importarte a la producción de granos. Especies como la castaña (Castanea sp.), y el 

algarrobo (Ceratonia sp.), tienen un valor alimenticio más alto en proteínas, 

carbohidratos y grasas que algunos de los granos más comunes, además tienen la 

ventaja de crecer en tierras marginales sin necesidad de ser cultivadas. En Chile, el 

tamarugo (frosopis tamarugo) y el encino (Querqus wreúnen también algunas de 

las características mencionadas. 
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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 conservación de los recursos 

disponibles. En consecuencia, las técnicas generales de manejo están 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 producción. 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 óptimo del sistema desde 

el punto de vista de los beneficios por obtener. 

3.1.- Manejo de plantas en Sistemas Silvoagrícolas. 

3.1.1.- Elección 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 alelopáticos. 

Es preferible modificar un sistema existente que llevar a cabo una 

innovación total, pues las posibilidades de aceptación y de éxito son mayores si se 

trata de técnicas ya conocidas. En la elección 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 más 

probable que la modificación sea adoptada y utilizada con éxito. 

La información sobre la biología y ecología de una especie indicará cuales 

son los requerimientos de luz, de nutrientes y de agua de cada cultivo. Por ejemplo, 
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con respecto a los requerimientos de luz, como el maíz no es tolerante a la sombra se 

elegirá esta especie para sistemas de cultivos en callejones, o "taungya", pero no se 

le asociará con árboles 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 maduración de los granos, de modo que deben asociarse de manera que 

puedan recibir bastante luz en este período. Las especies tolerantes a la sombra son, 

en general, aquellas de las cuales se aprovechan sus partes vegetativas, 

especialmente las hojas, como por ejemplo, árboles para la producción de hojarasca 

o forraje, el té, tabaco, pastos, leguminosas forrajearas. Las especies que producen 

raíces y tubérculos comestibles como la mandioca, batata y ñame pueden tolerar 

hasta un 50% de sombra sin que se vean afectados sus rendimientos. Los árboles 

frutales 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 maduración de los frutos. 

La fenología de una especie indica cual es el momento y cuales son las 

condiciones ecológicas favorables para las diferentes etapas en el ciclo biológico de 

la misma: crecimiento vegetativo, desarrollo, reproducción, fructificación. 

Considera, asimismo, cuales son los períodos y condiciones más favorables para las 

prácticas de poda, fertilización y cosecha, y en que condiciones las especies son más 

susceptibles a problemas como sequía, escasez de nutrientes e incidencia de plagas u 

otros factores que puedan afectar la producción. 

Además, es importante tomar en cuenta el concepto de interferencia entre 

plantas, ya sea especifica o interespecifica. La interferencia se refiere a la adición de 

algo que produce un impacto negativo sobre las plantas asociadas, a diferencia de la 

competencia, que consiste en la remoción de algo esencial para el crecimiento o 

desarrollo vegetal. Los efectos de alelopatía son un buen ejemplo de interferencia 

como resultado de la adición de sustancias; ciertos productos químicos producidos 

por una planta pueden tener efecto inhibitorio o estimulante para otras. 
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3.1.2.- Diseño de Sistemas silvoagrícolas: Los ecosistemas naturales pueden servir de 

modelos para diseñar sistemas agrícolas sostenibles. El rasgo más conspícuo de los 

bosques naturales es su organización estratificada, utilizando así diferentes niveles 

de energía y de recursos, cada estrato vegetal contribuye al funcionamiento del 

sistema como un todo. Como resultado, 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 

evaporación se reduce y la velocidad de descomposición de la materia orgánica se 

hace más lenta. Generalmente hay poco movimiento de viento a nivel del suelo. En 

la superficie del terreno, el mantillo de las plantas en descomposición proporciona 

una cubierta protectora y una fuente de nutrientes que luego serán reciclados. Todas 

estas condiciones crean un medio ambiental ideal para la microjlora, la fauna, y 

para los insectos y gusanos que aceleran la descomposición y la incorporación de la 

materia orgánica al suelo, creando así una buena estructura del mismo, la que a su 

vez aumenta la aireación y mejora la infiltración del agua. Existe una variedad de 

insectos presentes, algunos de los cuales son herbívoros, pero muchos de ellos 

potencialmente dañinos a la vegetación son mantenidos en regla por los predadores 

y parásitos presentes. Bajo la superficie del suelo, se genera una multicapa rica en 

nutrientes, la que es utilizada por las raíces de varias plantas que exploran diferentes 

volúmenes de suelo. Es así como, aquellos nutrientes que se filtran más abajo de la 

zona donde de extienden las raíces más pequeñas de las plantas, son interceptadas 

por las raíces de árboles de penetración más profunda y devueltos a la superficie por 

las hojas caídas. 

Entender estos procesos en un sistema natural es esencial para establecer 

sistemas de agricultura ecológicamente estables. 

El diseño incluye la disposición de las plantas en el terreno, densidad de 

siembra o plantación y distribución a través del tiempo en un plan de rotación. El 

conocimiento de la biología, ecología y fenología de las especies adquiere una 

importancia particular en este punto. 
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La densidad de siembra o plantación influye sobre la competencia 

intraespecífica, es decir entre individuos pertenecientes a la misma especie y la 

competencia interespecífica, 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 óptima es aquella en la cual se produce más; cuando empieza a bajar la 

producción se supone que ello sucede por efecto de la competencia. Tales son los 

criterios seguidos generalmente al diseñar monocultivos; una densidad de siembra 

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

¿Cuándo 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 diseñar la asociación de manera que las plantas se 

complementen en sus requerimientos en lugar de competir. En cultivos en callejones 

con leucaena se hallaron pocas raíces en los primeros 20 cm. de suelo, que es la 

capa ocupada por la mayoría de los cultivos anuales; en consecuencia, se supone 

que la competencia entre los árboles y los cultivos no resultaría un problema con 

esta especie. 

La orientación de las hileras de los árboles afecta la utilización de la luz por 

parte de los cultivos entre las líneas. En zonas tropicales, la disposición de norte a 

sur recibe luz directa en el centro del espacio entre las hileras solamente a mediodía, 

mientras que una hilera de este a oeste la recibe el día entero. Hileras con 

orientación irregular en el terreno recibirán luz de una manera desigual. Todo esto 

cambia de acuerdo a la latitud del sitio. En general, la disposición en hileras de 

cultivos y árboles facilita el manejo del sistema posibilitando tareas como la poda, 

retirada de residuos o de árboles que se requieran cosechar. 
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Si las plantas hacen uso diferente de los recursos a lo largo del año, se puede 

diseñar el sistema espaciando las fases del ciclo de vida de los diversos cultivos de 

manera adecuada. Por ejemplo, en algunas especies las plántulas son tolerantes a la 

sombra, pero no lo son etapa adulta. En ese caso, en el diseño del sistema se 

contemplará 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 más alta, utilizando especies de 

hojas erectas. 

3.2.- Manejo de los componentes. 

Varios factores deben ser considerados en la disposición 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 sufenología, a los requerimientos del manejo de todo sistema y 

a la necesidad de acciones complementarias como la conservación del suelo o la 

mejora del microclima. De este modo los patrones de disposición de las plantas son 

especificas a los lugares. Los patrones posibles incluyen: 

a) El cultivo intercalado de especies con plantaciones anuales, sembrándose especies 

herbáceas y leñosas simultáneamente (o en la misma temporada). El 
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espaciamiento de las especies leñosas variará considerablemente, pero en las 

regiones secas generalmente estarán más distanciadas. 

b) El clareó de franjas de un metro de ancho en bosques primarios o secundarios, a 

intervalos convenientes y plantando especies agrícolas perennes que toleren la 

sombra, como el cacao. A continuación la vegetación del bosque será entresacada 

selectivamente -a medida que las especies sembradas crezcan- y en unos cinco 

años habrá un dosel de dos o tres capas que consistirá en especies agrícolas 

perennes y las especies forestales seleccionadas. 

c) La introducción de prácticas de manejo como el raleo y la poda para permitir que 

más luz penetre al suelo de la plantación, y la siembra de especies de cultivos 

seleccionados entre hileras de árboles. El grado de entresacado o de poda 

dependerá de la cantidad de los árboles, la estructura de la copa, etc. 

d) En zonas montañosas se puede plantar especies de árboles en hileras a través de 

la pendiente (siguiendo las curvas de nivel), en distintas disposiciones de 

plantación (hileras solas, dobles, alternas, etc.), y con un distanciamiento variable 

entre ellas; entre los árboles y a lo largo de las líneas de contorno pueden 

establecerse pastos conservadores del suelo. La superficie que queda entre las 

hileras puede ser usada con especies agrícolas. 

e) Las cortinas o barreras de árboles de uso múltiple alrededor de parcelas o 

campos de cultivo. Los árboles formarán setos vivos y rompevientos, 

proporcionarán forraje y combustible y señalarán los límites de las parcelas 

agrícolas. El esquema es especialmente adecuado para áreas de uso extensivo de 

la tierra. 
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j) El dispersado de árboles en forma regular o al azar en zonas de agricultura 

intensiva. Este sistema es popular en las áreas cultivadas de Asia, el Pacífico, 

Africa y América del Sur. 

El medio más utilizado para cambiar las condiciones de luz en un sistema es la 

poda. La intercepción de la luz por la copa de los árboles es función del área foliar; 

sin embargo, no existe una función directa, porque después de cierto límite, una 

hilera más de follaje no puede afectar mucho más condiciones lumínicas del sitio. En 

otras palabras, la eliminación de parte del área foliar de un árbol por medio de la 

poda va a afectar menos la disponibilidad de la luz que la eliminación de árbol 

completo por medio de un raleo. Esto es importante porque indica que se pueden 

podar algunos árboles para obtener leña sin afectar mucho las condiciones del 

sistema. Para afectar significativamente las condiciones lumínicas por medio de la 

poda es necesario que ésta sea severa. 

Con la inclusión de árboles de uso múltiple en los sistemas silvoagrÍcolas, 

también debe pensarse en manejo múltiple, es decir, adecuar los componentes del 

sistema a la utilización que se dé a cada uno. Por ejemplo, el espaciamiento amplio 

es preciso para los árboles cuyo propósito principal es la cosecha de madera y se 

deben emplear para ellos prácticas como la poda de ramas bajas para favorecer la 

forma. De estas podas se puede obtener leña; además entre estos árboles existe 

espacio para intercalar cultivos. 

3.3.- Manejo de Suelos 

Se recomiendan técnicas de manejo de suelos tendientes a disminuir los riesgos 

de erosión y a mantener o mejorar la fertilidad. Con tal propósito, las técnicas de 

manejo están diseñadas de modo que se cumplan los siguientes objetivos: 
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1.- Conservar una cubierta vegetal o de hojarasca durante la mayor parte del año 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 erosión. 

2.- Asegurar el contenido de materia orgánica en los estratos superficiales del suelo, con el 

fin de mejorar la retención de nutrientes y del agua. Al incrementar la capacidad de 

retención de nutrientes, la materia orgánica no sólo puede aumentar la eficiencia en el 

uso de fertilizantes, sino también contribuir además a suministrar nutrientes que se 

van a mineralizando lentamente, quedando de esa manera temporalmente protegidos 

de la lixiviación. 

3.- Mantener un sistema de raíces 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 lixiviación. 

4.- Minimizar en lo posible la remoción de materia orgánica y nutrientes a través de la 

cosecha. En este caso se trata de dejar sobre el terreno la mayor cantidad posible de 

residuos después de la cosecha, de modo que protejan al suelo, además de aportar 

materia orgánica y nutrientes. 

5. - Tratar de disminuir en lo posible las quemas frecuentes, para evitar pérdidas de 

nutrientes a través de volatilización y lixiviación. Es posible aprender el manejo de la 

quema para utilizarla como una herramienta del agricultor. El objetivo es obtener sus 

beneficios (limpieza del terreno, provisión de nutrientes al suelo por medio de las 

cenizas, etc.), sin sus posibles efectos detrimentales (pérdidas excesivas de nutrientes, 

eliminación de materia orgánica, etc.). 

3.3.1.- Métodos de limpieza de terreno: Las prácticas más utilizadas del terreno para la 

siembra incluyen métodos manuales, mecánicos, químicos y la quema. 
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El corte manual del bosque, incluso con utilización de motosierra, es preferible 

al uso de maquinaria pesada, para evitar la compactación de los suelos y 

perturbación de los estratos superficiales que produce su uso. Si por razones 

económicas debe utilizarse maquinaria, el corte de los árboles lo más 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 volatilización de la 

mayor parte del carbono, nitrógeno y azufre contenidos en la biomasa, mientras que 

el fósforo, 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 

partículas que son elevadas por el calor y luego llevadas por el viento; de esa 

manera pueden perderse cantidades sustanciales de potasio, calcio, y fósforo. Por 

otro lado, una quema moderada e incompleta acelera la mineralización de nutrientes 

en comparación con la descomposición de la hojarasca en situaciones normales. 

Finalmente, una alternativa consiste en dejar los restos de vegetación cortados para 

que se descompongan bajo una cubierta verde de leguminosas; esto evitaría las 

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

El uso de herbicidas es otra alternativa que debe tenerse en consideración para 

tratar de evitar el corte y desmalezado mecánico, aunque con el inconveniente de los 

efectos residuales que posiblemente afectarán a los cultivos; además, los herbicidas 

son caros y algunas veces peligrosos cuando son mal utilizados. 

3.3.2.- Prácticas de Labranza: El objetivo es la preparación del suelo para la siembra o 

plantación y la eliminación de malezas. Las prácticas más frecuentes son: el uso del 

arado, la labranza manual y la "labranza mínima". 

La labranza frecuente y excesiva, en condiciones de precipitación 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 infiltración, con lo cual 

aumenta la escorrentía, con los consiguientes riesgos de erosión; además, se deja al 

suelo temporalmente expuesto, sin cobertura. También resulta afectado el 

crecimiento de las raíces y su capacidad para la absorción de nutrientes yagua. 

Debido a que una de las razones para efectuar la labranza es el control de 

malezas, es preferible reemplazar esta práctica 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 erosión y aumenta el contenido de materia orgánica del suelo. 

De ese modo se pueden mantener niveles de producción elevados, mientras que se 

han observado reducciones drásticas en el rendimiento cuando se realiza labranza 

continua en los suelos tropicales, aun durante los 3 - 5 primeros años 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; además, se evita la dependencia del uso 

del herbicidas. La conveniencia de la labranza está determinada por las 

características del suelo y la abundancia de malezas; más que "Sistemas sin 

labranza". Sería apropiado hablar de "Sistemas de labranza mínima", 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 aplicación de herbicidas. 

3.3.3.- Control de la erosión: Algunas técnicas aconsejables para disminuir los riesgos de 

erosión en las áreas con pendientes pronunciadas son: el cultivo en terrazas 

(siguiendo las curvas de nivel), la construcción de barreras y el uso de acequias de 

infiltración. 
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3.3.4.- Mantenimiento de lafertilidad del suelo: La utilización defertilizantes es a menudo 

ineficiente en suelos de regiones tropicales. debido a las pérdidas de nutrientes por 

escorrentía, erosión, lixiviación y la volatilización 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 producción de los suelos en un nivel económicamente factible. 

Además, los precios de los fertilizantes a menudo no están al alcance de los 

agricultores, de manera que puede ser más adecuada la utilización de otras técnicas 

para el mantenimiento de la fertilidad, especialmente en los casos en que los 

recursos económicos son limitados. 

3.3.4.1.- Uso de árboles fijadores de Nitrógeno: Al utilizar árboles fijadores de nitrógeno 

es necesario tener en cuenta algunos aspectos de manejo. Es preciso escoger las 

especies y orígenes de árboles fijadores de nitrógeno de acuerdo con su capacidad 

fijadora, sus requerimientos en cuanto a fertilidad de los suelos y la susceptibilidad 

al daño producido por nemátodos y termitas. 

En muchos casos puede ser necesario inocular los arbolitos con cepas 

específicas de bacterias fijadoras de nitrógeno. La inoculación con nódulos de otros 

árboles (triturándolos y mezclándolos con las raíces de los arbolitos) no es 

recomendable debido a la posibilidad de propagar patógenos. 

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 

protección, suministro de nutrientes como nitrógeno, y disminución de la 

competencia. 

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

como abono ayudan a mantener la estructura del suelo. Por otro lado, la 
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contribución de materia orgánica y nutrientes puede ser menor o más 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 hectárea para 

que se logren efectos significativos. En sistemas agroforestales las hojarasca del 

cultivo y de los árboles asociados puede proveer protección, si ésta tiene una tasa de 

descomposición relativamente lenta; o puede ser una fuente más o menos rápida de 

nutrientes para el suelo, si su descomposición es relativamente rápida; de manera 

que según sea el efecto preferido (protección o suministro de nutrientes) debe 

elegirse las especies adecuadas, basándose en datos conocidos sobre su tasa de 

descomposición y de liberación de nutrientes. 

3.4.- Manejo de Plagas. 

En un hábitat diverso es más probable encontrar mayor diversidad de 

enemigos naturales de las especies dañinas a los cultivos. Asimismo, cuando el 

ecosistema es heterogéneo, las plantas no hospederas actúan como barreras que 

impiden el fácil 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 más diversificado también existen mayores 

probabilidades que existan especies vegetales que produzcan sustancias 

aleloquímicas, es decir, compuestos que son tóxicos o poseen algún tipo de acción 

contra algunos herbívoros. 

Un aspecto importante, es seleccionar cuidadosamente las especies de la 

asociación y de la rotación, procurando que no tengan plagas en común o sirvan de 

hospederas de parásitos que afecten a otras. 

Otro aspecto clave se refiere a la aplicación 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 contaminación de alimentos y suelos. Además, la utilización 

indiscriminada puede conducir a la eliminación de enemigos naturales de especies 

dañinas a los cultivos y de otras especies benéficas (polinizadores en general, como 

las abejas). 

Existe un conjunto de técnicas conocidas con el nombre generalizado del 

"Manejo Integrado de Plagas". La selección de especies adecuadas en una 

asociación con respecto a la susceptibilidad a plagas, la presencia de hospederos 

intermediarios, la acción de depredadores y la necesidad del uso racional de 

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

Técnicas del manejo integrado de plagas incluyen el uso de plaguicidas 

selectivos es decir que combaten sólo a las especies dañinas, sin peljudicar a las 

benéficas. La eliminación de malezas también constituye una práctica 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 predisposición 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 más 

susceptibles al ataque de insectos y enfermedades. En contraste, el exceso de 

nitrógeno en el suelo puede hacer a las plantas más palatables para los insectos. 

Esto ocurre a veces cuando se aplican fertilizantes nitrogenados y cuando se siembra 

una graminea en asociación o siguiendo a una leguminosa fijadora de nitrógeno, en 

un plan de rotación. Finalmente, la sombra y la humedad excesiva pueden favorecer 

las condiciones para la reproducción y la incidencia de ciertas enfermedades 

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

3.4.1.- Control Cuarentenario: La IX Región de la Araucania posee la condición de zona 

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

Pseudomona solanacearum (Marchitéz Bacteriana). 

Durante el año 1997, se descubrió un foco de carbón de la papa y que 

compremetía a 96,2 hectáreas, distribuidas en 12 predios de las comunas de Carahue 

y Puerto Saavedra. 

Dada su condición de área libre de enfermedades cuarentenarias se inicio un 

programa de control y erradicación de la plaga, de tal forma de evitar la 

diseminación de la enfermedad y continuar con el proceso exportador del tubérculo. 

Este programa contempló el "Sellado" de los potreros infectados, a través de una 

medida cuarentenaria por 10 años, de total inmovilidad del sustrato (suelo), a través 

de prohibir los cultivos anuales y sólo permitir la producción de pasto con fines de 

corte y conservación y/o la repoblación forestal. (Figura 4). 

Después de un importante análisis con los propios agricultores afectados, se 

determinó implementar un sistema Silvoagrícola de producción, a través de la 

plantación de Populus mussolino (alamo mussolino) y Populus híbrido (alamo 

híbrido), en densidades de 264 árboles por hectárea, en plantaciones de 3 metros 

sobre hileras y 12 metros entre hilera. De esta manera, se estableció una medida de 

protección sanitaria, compatible, con una medida productiva, al permitir la 

produccion anual de forraje para corte y el crecimiento simultáneo de una especie 

forestal. 

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

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

Protección sanitaria a través de Sistema Silvoagrícola 
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3.5.- Manejo de Sistemas Silvoagrícolas. 

3.5.1.- Sistemas Silvoagrícolas Secuenciales: En estos existe una relación cronológica 

entre las cosechas anuales y los productos arbóreos; es decir. que los cultivos 

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

3.5.1.1.- Corta y Quema o Cultivo Migratorio: Es el más antiguo de los sistemas 

silvoagrícolas y se remonta al tiempo en que el hombre. paso por primera vez de la 

fase de caza y recolección 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 años, y después de la tierra se deja 

"descansar"(barbecho) durante un período mas largo (8 a 10 años) a fin de 

restaurar el suelo y preparado para el próximo ciclo de quema y cultivo (figura 2). 
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3.5.1.2.- Taungya: Consiste básicamente en la repoblación de un área, mediante la 

remoción del bosque natural y el establecimiento de cultivos agrícolas bajo la 

plantación forestal hasta que, debido al crecimiento de los árboles, no sea posible 

continuar cultivando la tierra bajo el bosque, trasladándose eventualmente los 

campesinos a otros sectores predefinidos donde se repite la misma operación hasta 

dejar establecida la plantación forestal en toda el área. Las diversas 

manifestaciones de este sistema suelen ocurrir también en áreas desnudas (Figura 3). 
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3.5.1.- Sistemas Silvoagrícolas Simultáneos: Consisten en la integración simultánea y 

continua de cultivos anuales o perennes y árboles maderables o de uso múltiple 

3.5.1.1.- Plantación de árboles en bordes (Cercas vivas y cortinas rompevientos):Estos 

sistemas muy utilizadas en el sector rural americano, se presentan comúnmente 

asociadas, tanto para cultivos como para praderas. La denominación de esta 

práctica expresa claramente los objetivos fundamentales perseguidos. Sin embargo, 

el uso de la madera producida para leña y carbón, postes, y a veces para aserrío, 

esta dando una importancia especial a estas prácticas recientemente. 

Las cercas vivas son generalmente hechas con especies de vigorosa capacidad 

de renuevo. Las leguminosas usadas son Erytrina il2J2 y Gliricida sepium y otras 

especies tales como higueras, cactus y euphorbia. Las especies maderables 

seleccionadas para cortinas rompevientos usualmente tienen el mismo valor 

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

Figura 5 
Árboles 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 está 

compuesta de dos o más hileras. Para tierras ubicadas en laderas se ha ideado este 

sistema de hileras y fajas alternadas, en razón a que están plantadas a muy poca 

distancia, formando setos y siguiendo las curvas de nivel. Son el medio vegetativo 

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

Figura 6 

Hileras.l: (ajas alternadas 
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3.5.2.3.- Combinación Aleatoria: Es un sistema en que no hay una disposición especifica u 

ordenada de los cultivos componentes (Fig. 6) Si bien la disposición parece caótica, 

en realidad las plantas ocupan los lugares ecológicamente apropiados y pueden 

coexistir muy bien. 

Figura 7 

Combinación aleatoria 

En esta categoría 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 países. En general, 

el espaciamiento aplicado entre los árboles, determina una densidad inferior a las 

plantaciones forestales con fines madereros exclusivos. En plantaciones de 

coníferas se suele plantar 250 árboles/ha. y en latífoliadas alrededor de 200 

árboles/ha. 

Muchas especies forestales han sido utilizadas en asociaciones de té, café, 

cacao, como también con cultivos anuales soya, maíz, 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 cultivos, Los árboles frutales pueden ser 

fácilmente combinados con cultivos, en plantaciones relativamente densas; 

plantaciones puras de árboles frutales son posibles Otrus m. y ciertas palmas 

(cocos nuci(era y Elaeis guianensis). La producción de fruta de especies 

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

occidentale), la nuez del Brazil (f3ertholletia excelsa), y la macadamia 

(Macadamia integrifolia) y la castaña en Chile (Castanea saliva). 

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 años bajo la sombra. En el orden de tener un mejor control de la sombra 

de los árboles se seleccionan especies secundarias de crecimiento rápido con una 

buena capacidad de retoño. Los árboles son entonces podados regularmente, en 

especial durante el período de fructificación del cultivo. 

Muchos árboles leguminosos son usados frecuentemente: Ervthirina WJ!, 

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

SIL VOAGRICOLAS. 

La comparación entre sistemas de producción 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 agroforestería 

o, si bien existe, pueden no encontrarse bajo condiciones comparables. Las 

evaluaciones se complican por las proyección económicas a corto y largo plazo 

sobre el valor de la madera o por la estimación actual y/o futura del impacto 

ambiental. Incluso, la evolución dinámica de los factores sociales y culturales 

complican estas evaluaciones. Es por esto que la promoción de técnicas 

agroforestales debe basarse en una consideración cientifica y cuidadosa. 

4.1.- Ventajas: 

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

b).- Se logra un mayor aprovechamiento del espacio vertical y se simulan, hasta 

cierto punto, los modelos ecológicos naturales en su forma y estructura 

c).- Se reducen los daños causados por vientos fuertes, impacto directo de la 

precipitación e intensa radiación solar. 

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

e).- Se mejora la estructura del suelo y la eficiencia en el reciclaje por la acción 

radicular a diferentes y mayores profundidades. 

j). - Se reducen los problemas de malezas por la disminución en la cantidad de luz 

que llega al suelo y posibles efectos de "mulching", lo que a su vez, disminuye la 

evaporación de agua. 

g).- Se mejora lafertilidad del suelo al emplear especies fijadoras de nitrógeno. 

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

plagas y enfermedades. 
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i).- Se obtiene a menudo beneficios económicos de los árboles satisfaciendo 

necesidades de leña, postes, varas, maderas para aserrío, frutos, forrajes, flores 

para la miel, y productos medicinales. 

j).- Los árboles 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 energía, sobre todo 

combustibles y otros productos traídos del exterior del sistema. 

1).- Algunos modelos de producción permiten un cambio gradual de prácticas 

destructivas del uso de la tierra hacia sistemas más estables, sin reducir la 

productividad y que son susceptibles a modificaciones según 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 producción. 

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

escasez. 

c).- Los árboles retienen parte de la precipitación en sus copas, lo cual puede ser 

relevante si las lluvias son ligeras 

d).- La cosecha de los árboles puede causar daños mecánicos asociados. 

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

f).- La humedad relativa más alta en las cercanías del cultivo asociado puede 

favorecer la proliferación de enfermedades fungosas. 

g).- A menudo los rendimientos de los cultivos, pueden ser menores que en 

monocultivos. Aunque el valor combinado de cultivos y árboles puede ser mayor, 

esto igualmente ocurre a largo plazo. 

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

ésta es escasa, por ende la mecanización resulta ser una mejor alternativa. 
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i).- Existen una gran escasez de personal entrenado que maneje o mejore sistemas 

agro forestales existentes, que diseñe nuevos sistemas e instale parcelas 

demostrativas, lo cual puede dificultar la transmisión de tecnología. 
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5.- CONCLUSIONES. 

Los sistemas silvoagrícolas nacen como una alternativa ante la problemática del 

manejo adecuado de las tierras en las regiones tropicales y subtropicales del 

mundo. 

Los sistemas silvoagrícolas 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 población rural, por 

medio de la conservación de la estabilidad ambiental necesaria para una 

producción constante de alimentos y mediante el aporte de empleos e ingresos 

agrícolas y forestales. 

Existe a nivel mundial un sinnúmero de experiencias, investigaciones y literatura 

especializada que tratan el tema agroforestal y que están a disposición de 

agricultores, técnicos y especialistas, con el objeto de iniciar programas masivos 

de difusión y aplicación. 

Cada región y cada agricultor en particular deberá analizar las diferentes 

alternativas de intervención de su predio, para implementar, algún sistema 

silvoagrícola, que se adapte a sus necesidades y se pueda desarrollar en armonía 

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 
Midwesl. 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 temperate 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 landowner'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 flooding 
• Enhance wildlife habitat and improve biodiversity 
• Reduce pest management inputs 

In the temperate United States, agrolorestry consists 01 live main practices: 

(1) Alley Cropping 

(2) Silvopasture 

(3) Riparian Forest Buffers 

(4) Windbreaks and 

(5) Forest Farming. 

When designing and implementing any 01 the five practices, it is important to consider the 
compatibility 01 the species with the site, the compatibility between species, the larm equipment 
available and the potential markets. Your local natural resource prolessionals in agriculture extension, 
the natural resources conservation service, and your local state lorestry ollice can provide you with 
design and implementation assistance. as well as inlormation regarding restrictions or requirements 
for stream·side protection or maintaining wildlife habitat. 

Alley Cropping 

Alley cropping is the planting of trees 
and/or shrubs in single or multiple 
tree rows al relatively wide spacing 
with a companion crop grown in the 
alleyways between the tree rows. The 
benefits realized in al ley 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 01 the selected tree, the crop being grown in the alleyway, the 
larm equipment available and the landowner's objectives. For example, alleys can be arranged in 

. . ",' . .. ; '" -' . 
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Figure 1 - Equipmenllravellanes iIIuslraled in a grid paliern planling designo 
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 runol!. 

While designs lor an alley cropping 
practice will vary depending on landowner 
objectives, there are several basic 
considerations_ Spacing between the 
trees within the row and between the rows 
01 trees must be considered when 
designing an alley cropping practice. 
Distance between the rows is determined 
by (1) the growth requirements 01 the 
companion crop, (2) the width 01 the 
available larm equipment, (3) the type 01 
tree(s) grown, (4) the desired product(s), 
and (5) the duration or length 01 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, Iruit, pinestraw). Shrubs or 

cropping practice, 

3 

3-Tree 

Alley width 

'ti • 

2-Tree 
Row 

~ 
~ 
~ 

Alley width 

Single 
Tree Row 

G 

'ti 1> Q 
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. 

conilerous trees can be used in multiple tree rows 
(Figure 2) to provide additional products and to train 
hardwood species to grow straight and tall, producing 
high value timber products. Growing trees lor timber or 
nuts may require pruning 01 young trees. Pruning young 
nut trees to a height 01 eight (8) leet allows equipment to 
pass below the branches lor mowing and harvesting 01 
nuts while retaining much 01 the crown area. Greater 
pruning heights, to reduce delects in the wood caused by 
low branches, may be required lor producing quality 
timber. 
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Traditional row crops as well as hortlcultural, 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 trenchlng 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 los ses of the alley crops. Wider alleyways will accommodate crops that require full sun 
such as corn and soybeans. When shade becomes limlting, 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 lorage and livestock production in an 
intensively managed practice. Letting cows 
graze in a natural woodland area without 
any type of tree or lorage management is 
NOT considered a silvopastoral practice. 

Rotationally grazing livestock, planting, pruning and protecting 
trees and monitoring forage quality are all part 01 managing a 
silvopasture practice. Proper design and planning, as well as a 
working knowledge of the silvopasture components, can reduce the 
time and labor involved. 

Several benelits 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 01 Missouri Center for Agroforestry has shown that 
many lorages, such as red clover and smooth bromegrass, perform 
better, are more palatable, and produce higher levels 01 desired 
nutrients under some shade. Well-chosen and maintained lorages 
control undesirable vegetatlon and lix 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 planted in 
rows, individually throughout the pasture or· in groups. Existing 
lorest stands can be managed lor grazing livestock as part 01 an 
intentiona/ly designed silvopasture practice. 

Universlty of Missouri Center for Agroforestry 

Silvopasture Planting Designs 

Traes in rows 

Grouped trees 

Figure 3 . Planting designs for 
silvopasture practices. 4 
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For optimal performance, select trees, lorages and livestock that 

5 

1. are compatible with the site and each other, 
2. produce marketable products, 
3. meet landowner management objectives 

and, 
4. il desired, provide wildlile or environmental 

benelits. 

Year 2~3 . Iree roots i stream 
and herbaceous vegetation grows in naturally. 

i . some trees 
been removed and slower growing, higher value 
species are planted in the understory. Herbaceous 
vegetation is fully established in Ihe understory. 

Trees may produce nuts such as black walnut or 
pecan or be grown lor timber alone. Livestock may 
include but are not limited to cattle, sheep, goats, 
horses, ostrich, emu, moose, lallow deer, poultry, 
bison and elk. During tree establishment stages, 
livestock should be excluded Irom the site or 
protection measures, such as electrilied lencing, 
should be used to prevent damage to young trees. 
While livestock are excluded, loragecan be produced 
lor sale or leed lor livestock. 

Riparian Forest Buffers 

Riparian lorest bullers can have positive impacts on 
water quality. They are strips 01 planted or managed 
trees, shrubs and grasses along the banks 01 
waterways. One popular design consists 01 three 
zones: Zone 1, undisturbed lorest, is closest to the 
water; Zone 2, managed lorest, is next to the 
undisturbed lorest; and Zone 3, composed 01 grasses, 
is larthest Irom the water (Figure 4). 

The roots 01 the undisturbed vegetation (trees and 
shrubs) in Zone 1 stabilize streambanks, hold soil in 
place and prevent channelization 01 the stream. 
Shade Irom the trees helps moderate the temperature 
01 the water, beneliting aquatic lile. Roots and woody 
debris provide lood and habitat lor aquatic lile and 
slow the velocity 01 water. 

Zone 2, the managed lorest, can be planted with last 
growing trees and/or shrubs that produce marketable 
products which can be harvested lor profit. In this 
zone, nutrients in the runolf water are absorbed in the 
soil and used by trees and shrubs. When flooded, 

'<j':'. 
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Three-Zone Riparian Forest Buffer 
lorested zones also serve as 
recharge areas lor ground water 
aquilers. 

Grasses and other herbaceous 
vegetation in Zone 3 tend to 
increase soil porosity allowing 
greater inliltration and water 
storage potential. Dense grasses 
slow the Ilow 01 surface water 
and spread the Ilow more evenly 
over the landscape. Reducing 
the velocity 01 the water Ilow 

allows sediment to settle out, allows time lor pesticides to degrade and permits increased uptake 01 
excess nutrients. Grasses can potentially be used lor lorage, hay or other products. 

Keep in mind that not all areas will be wide enough to accommodate a three-zone buller designo The 
width 01 the riparian lorest buffer depends on the landowner's objectives, the condition 01 the 
waterway and the si te characteristics (slope, soil type). 

Windbreaks 

Windbreaks protect crops and livestock 
Irom strong winds, reduce wind erosion, 
improve irrigation elliciency, expand wildlile 
habitat, improve aesthetics, manage snow 
and provide marketable products. 
Protection Irom cold wind and snow and 
hot, drying summer winds improves crop 
quality and yield despite the loss 01 
cropping area due to the windbreak. 
Windbreaks provide shade and protection 
lrom temperature extremes in pastures and 
around leedlots improving livestock health, 

t:j":\ 
'< .......... / University 01 Missouri Center lor Agrolorestry 

- '-

leeding elliciency and reproductive 
success. Increased plant and wildlile 
diversity have the potential to reduce 
lertilizer and pesticide inputs by 
capitalizing on natural pest predators and 
nutrient cycling. 

Multiple row windbreaks allow harvesting 
01 marketable trees and products without 
reducing the effectiveness 01 the 
windbreak. Trees, shrubs and/or 
herbaceous vegetation, selected lor the 
products they produce (nuts, pulp lor 
paper, botanicals) and their windbreak 
effectiveness, are planted perpendicular 
to the prevailing wind at wide spacing. 
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Figure 5. Wind protection diagram with a multi-row windbreak. 
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The area protected by, and the 
effectiveness 01 a windbreak, are 
determined by: 

• Height • Length 

• Density • Orientation 

• Width • Continuity 

• Species 
composition 

Wind speeds are reduced on the 
windward side 01 a windbreak to a 
distance two (2) to live (5) times the 
height 01 the tallest row. On the leeward 
side, wind speeds are reduced lor a 
distance 01 ten (10) to 20 times the 
height 01 the trees (Figure 5). Windbreak 
density, the ratio 01 the solid portion to 
the total area, determines the amount 01 
wind that Ilows through the windbreak . 
Densities 01 40 to 60 percent provide the 
greatest leeward area 01 protection. 
Livestock windbreaks and crop 
windbreaks require dillerent densities 
and orientation lor optimal protection 
during sensitive seasons. Windbreaks 
are oriented perpendicular to: (1) hot, 

dry summer winds to protect lield 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 soil is 
exposed. The most ellective length 01 a windbreak is ten (10) times the height to reduce the inlluence 
01 end-turbulence (i.e. turbulent winds at either end). Gaps in the windbreak create areas 01 high-wind 
velocity reducing the ellectiveness 01 the windbreak and should be avoided. 

Management is the key to an effective windbreak. Gaps resulting lrom tree harvest, damage or 
mortality must be replanted. Pruning may be required il producing timber or lor the general health 01 
the trees and shrubs. 

7 ,;,;¡::\ 
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Forest Farming 

Forest larming is a unique practice in which 
existing lorest stands are managed to create 
an appropriate environment lor growing 
potentially high value understory crops. Many 
medicinal and botanical plants that are 
currently wild-crafted (harvested Irom wild 
sources) Irom public and private lands are 
becoming scarce. Forest larming can mitigate 
over-harvesting by managing lor these scarce, 
high value species. 
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When establishing a lorest larming practice, the existing lorest needs to be managed to open the 
canopy and create the appropriate light environment lor the understory crop. The non-timber 
component or special lorest products can be ginseng, goldenseal and other medicinal plants, Iloral 
greenery and/or lood products like mushrooms and berries. Several crops can be grown in 
conjunction. Some existing pract'lces comb'lne growing ginseng, goldenseal and mushrooms as they 
have similar light requirements. 

Anyone interested in undertaking lorest larming or producing special lorest products should 
thoroughly research the crop, including the growing requirements and the markets available or the 
potential lor developing markets. Many herb and botanical dealers have certain requirements which 
must be met belore establishing a planting contract with growers. The landowner needs to consider 
the labor involved and should start with small plots. As many 01 the crops associated with lorest 
larming are high value, added protection measures may be required to deter thel!. 

Research in Agroforestry 

The University 01 Missouri Center lor Agrolorestry (UMCA) conducts research in the live temperate 
agrolorestry practices at the 650-acre University 01 Missouri Horticulture and Agroforestry Research 
Center (HARC) in New Franklin, Missouri. 

Alley cropping 

Pitch pine (Pinus rigida)/Ioblolly pine (P. taeda) 
hybrids and black walnut (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 Ilanked 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 01 pine hybrids and exotic pines lor pine 
needle mulch production in Missouri. 

University of Missouri Center for Agroforestry 
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Cattle grazing near a raw al yaung trees pratect<3d 
an electric tence in the silvopasture study. 

Logs inoculated with mushroom spores in afores! 
larming setting 

Related Research 

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. 

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 
are examining propagation methods for high value 
mushrooms, such as the European black trultle and 
shiitake, under the shade of a forest canopy. 

Rool Produclion Melhod™, 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. 

Cottonwaad leal beetle leeding. 

9 "' ..... , .. 

I 
Root mass al bare roat seedling (Ielt) versus 
RPM'M 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. 
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A recently constructed flood tolerance laboratory 
is used to test plant species and cultivars lor 
toleran ce to Ilooding. The ellects 01 stagnant 
versus moving water and water depth are being 
examined. 

Living mulches used in agrolorestry practices 
may provide soil eros ion protection and 
supplemental nutrition lor trees. Researchers are 
examining the ellectiveness 01 legumes and 
grasses as living mulches grown in conjunction 
with establishing trees. 

A shade tolerance evaluation 01 
grasses and other herbaceous plants is 
the lirst stage in an assessment 01 the 
suitability 01 these plants lor use in 
agrolorestry practices. Alter being 
evaluated lor their tolerance to 50 
percent and 80 percent shade, plants 
will be tested under various levels 01 
shade in competition with trees lor 
moisture and nutrients. 

~c-·.: " .. ,. 
. '---

Linear channels of the flood tolerance laboratory. 
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Where can I 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 Bldg. (ASNR) 
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 Outreach Unit 
Sandra S. Hodge, Ph.D., Director 
Larry D. GOdsey, Economist 
Dusty Walter, Technical Training Specialist 
Sara M. Peters, Information Specialist 

This work was lunded under cooperative agreement e R 826704-01-0 with the US EPA. The results presented 
are the sol e responsibility 01 the P.I. and/or MU and may not represent the policies or positions 01 the EPA. 
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Economic Budgetillg for 
Agroforestry Practices 

3-2000* 

by Larry D. Godsey 

E 
valuation of the economic aspects of agro­
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 commodity, 
practice, or system to which it is being applied. 
Agroforestry poses sorne unique economic 
budgeting problems because it involves multiple 
enterprises with varying production cycles, such 
as trees, row crops, forages, and/or livestock. 

Unique Characteristics of Agroforestry 

1. Long planning horizons 

2. Irregular 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 sea son due to the tree componen!. 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 ayear. For agroforestry, a 
simple planning horizon may be as long as sixty 
years when the trees are taken into considera­
tion. 

University of Missouri Center for Agroforestry 1 

Second, because of the long planning horizon of 
agroforestry practices, many of the revenues and 
costs do not occur at regular or predictable in ter­
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 beca use more of a mat is required 
to harvest the nuts. 

These three characteristics of agroforestry prac­
tices require a speeific type of budgeting method 
that will be flexible enough to allow for variable 
erop and/or livestoek 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 
. . ., .- ~ 

.Step 1: Develop detailed enterprise budgets 

Step 2: Combine al! enterprise budgets ¡nto a 
. cash flow plan. 
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An enterprise budget is simply a complete, 
detailed listing of al!, the costs and revenues 
expected for each single enterprise, such as com, 
livestock, or trees. A cash flow plan combines 
the details from the different enterprise budgets 
in the agroforestry practice and adds a time 
dimensiono 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 al! 
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 al!ey cropping practice with eastem 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 

'" '.'-
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ExalTlP.les of Agroforestry Variable Costs 
~ . :._ ..... :;. :" . - '. 

Cash Costs '.' . 
., 

.'. Establishment:' 
Site preparation (mechanical/chemical) 
Seedlings 
Planting (labor and equipment) 
Watering 
Staking 

Maintenance: ','. 
F ertilization 
Pest and Disease Control 
Grafting 
Thinning 
Pruning 

Harvesting: 
Nut harvest 
Timber harvest 

Marketing: ' 
Advertisement 
Transportation 

Non-Cash Costs 
"'-. 

Family Labor 

may start at year ten or twelve and continue 
until the tree is harvested for wood in year fifty­
fi ve or sixty 

The second step is to list, in detail, aH 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 
refIect opportunity costs. Opportunity cost is 
simply the value of the next best altemative 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 01 Missouri Center lor Agrolorestry 
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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 en ter­
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, beca use 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 al!ey cropping practice using east­
em black walnut (Juglans nigra L.). The en ter­
prise budget reports al! costs and revenues on a 

Examples of Agroforestry 
, Fixed Costs 

Cash Costs .. ", 
Property Taxes 

.Insurance 
, Interest Payments (intermédiate debt) 
Lease Agreements 
Land - Interest (Option 1) 

,Non,Cash Costs 
. ;~,,_.;. _ :¡ r •. 

' .. 
-,;" . 

Depreciation 
Land - Opportunity Cost (Option 2) 

University 01 Missouri Center lor Agrolorestry 3 

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 
'. . .. Cash Flow Plan 

. , 
1. Allows'for analysis of multiple enterprises 

.' , 

2. Incorporates a time dimension 

From Enterprise Budgets to 
Cash Flow Plan s 

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 incorpora tes a time dimensiono 

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 eastem 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 sorne very basic indicators 
of economic performance can help both produc-
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ers and economists understand the economic 
performance of agroforestry practices. 

A cornmon 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 al! 
future net income streams from the practice dis­
counted to reflect their current or present value. 
Appendix e shows the formula for the calcula­
tion of NPY. 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 economical!y 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 eaming 3%. 
However, the internal rate of return does not 
always capture the uncertainty of I'eturns 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 e shows the calculations for deriving 
the IRR. 

C,""""of 
,,-,OOIM. 
Foodand 
~.tu,,1 - 4 

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 ha ve 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 whichpractice has the highest expect­
ed income potential. 

Supplemental Economic Indicators 

Al! three of the cornmon 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 complícated 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 economical!y 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 Indlcators: 

1. Frequency of negative' cashflOw 

2. Duration of negative cashflow 

" '" " 
3. Magnitude of positive and negative cashflow 

;. '. 

. " 
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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 ha ve a very large net 1055 the first two years 
for startup costs, followed by several years of 
smaIl 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 

University 01 Missouri Center lor Agrolorestry 
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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
sion process. 

There are many other benefits to agroforestry 
besides those measured by economics. 
Environrnental 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 it 
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. 

.' . 
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Appendix A 

Revenues: 
Cost Share Payments 
CRP 
Seedlings Sold 
Grafted Seedlings Sold 
Scionwood / Cuttings So Id 
Nuts (Yield will increase at 3% for 10 ye 
Biomass 
Huntinq Riqhts 
Nature Walks 
Timber (Thinninqs) 
Timber (5awlogs. veneer 109S, etc.) 

Fixed Cash Costs 
Property T ax 
Insurance 
Interest Payments 
Leases 
Mana~ement 

Fixed Non-Cash Costs 

Depreciation 
Land 

Practice: Alley Cropping 

Species: Black Walnut 

Amount 

$ -
$ 62.00 
$ -
$ -

$ -

$ 255.00 
$ -

$ -

$ -
$ 1,200.00 

$ 1,000.00 

$ 0.40 
$ 0.20 
$ -

$ 15.00 
$ 1.40 

$ -
$ 9.00 

Agroforestry Enterprise Budget 

Time I nterva I 
Variable Cash Costs 

l. Establishment: 
Year 1-10 a. Site preparation 

Mechanical 
Chemical 

b. Fertilizer 
Year 11-60 N-P-K 

lime 
c. Plantinq 

Seedlinqs (RPM Gmfted) 

Year 21 Labor 
Year 60 Eguipment 

d. Watering 
e. Staking 

2. Maintenance 
Years 1-60 a. F ertilization ($6.60 Y,Z·3/ $10. 

Years 1-60 b. Pesticide/F unqicide 
c. Herbicide 

Years 11-60 d. Mowing 
Years 1-60 e. Thinning 

f. Pruning 

3. Harvestinq 
Years 1-60 a. Nut harvest 

b. Timber harvest 
4. Marketing 

a. Advertisement 
b. T ransportation 

Variable Non-Cash Costs 

Amount 

$ 36.00 

$ -

$ 40.00 

$ 18.00 

$ 312.00 

$ 90.00 

$ 6.00 

$ -
$ 96.00 

$ 6.60 

$ 100.00 

$ 12.50 

$ -

$ 50.00 
$ 4.00 

$ 74.00 

$ -

$ -
$ -

Time Interval 

Yearl 

, 

Year 1 

Year 1 

Yearl 

Yearl 

Year 1 

Year 1 

Year2-6 

Year 11-60 

Yearl-l0 

Year 21 

Year4-10 

Year 11-60 

Price Basis: $/acre/year 
Spacing: 30x30 
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Appendix B 

Revenues: 

Tree: Eastern Black W 
Crop: Hay 

Total revenues: 

Variable Costs: 

Tree: Eastern Black W 

Crop: Hay 
Total Variable Cos 

Fixed Costs: 

Tree: Eastern Black W 
Crop: Hay 

Total Fixed Costs: 

Net Income/(loss) 

NPV@ 10% 

Internal Rate of Return 
Annual Equivalent Valu 

Practice: AI/ey Crop 

Species: Black Walnut 

Crop: Hay 

Yea, 1 Year 2 

$ 62.00 $ 6200 

$ - $ -

$ 62.00 $ 62.00 

$ 650.50 $ 19.10 

$ 34.50 $ 3000 

$ 685.00 $ 49.10 

$ 11.00 $ 11.00 

$ 34.00 $ 34.00 

$ 45.00 $ 45.00 

$ (668.00) $ (32.10) 

($449.04) 

6.432% 

$45.72 

Agroforestry Cash Flow Plan 

Year 3 Year 4 Yea, 5 Year 6 Year 7 

$ 62.00 $ 62.00 $ 62.00 $ 6200 $ 62.00 

$ $ $ - $ $ 

$ 62.00 $ 62.00 $ 62.00 $ 62.00 $ 62.00 

$ 19.10 $ 26.70 $ 26.70 $ 2670 $ 44.50 

$ 30.00 $ 44.50 $ 30.00 $ 3000 $ 30.00 

$ 49.10 $ 71.20 $ 56.70 $ 56.70 $ 74.50 

$ 11.00 $ 11.00 $ 11,00 $ 11.00 $ 11.00 

$ 34.00 $ 34.00 $ 34.00 $ 34.00 $ 34.00 

$ 45.00 $ 45.00 $ 45.00 $ 45.00 $ 45.00 

$ (32.10) $ (54.20) $ (39.70) $ (39.70) $ (57.50) 

Yea, 8 Yea, 9 

$ 62.00 $ 62.00 

$ $ -

$ 62.00 $ 62.00 

$ 44.50 $ 44.50 

$ 44.50 $ 30.00 

$ 89.00 $ 74.50 

$ 11.00 $ 11.00 

$ 34.00 $ 34.00 

$ 45.00 $ 45.00 

$ (72.00) $ (57.50) 

Yea, 10 Year 11 

$ 62.00 $ 255.00 

$ $ 120.00 

$ 62.00 $ 375.00 

$ 44.50 $ 202.00 

$ 30.00 $ 60.00 

$ 74.50 $ 262.00 

$ 11.00 $ 26.00 

$ 3400 $ 34.00 

$ 45.00 $ 60.00 

$ (57.50) $ 53.00 

Price Basis: S/AcreNear 
Spacing: 30x30 
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Appendix B 

Revenues: 
Tree: Eastern Black W 
CmQ: Hav 

Total revenues: 

Variable Costs: 
Tree: Eastern Black W 
Cmp: Hay 

Total Variable Cos 

Fixed Costs: 
Tree: Eastern Black W 
Cmp: Hav 

Total Fixed Costs: 

Net Income/(Ioss) 

- - -

Practice: Alley Crop 
Species: Black Walnut 
Crop: Hay 

Year 12 Year 13 

$ 263.00 $ 271.00 
$ 120.00 $ 120.00 
$ 383.00 $ 391.00 

$ 202,00 $ 202.00 

$ 64,50 $ 60.00 
$ 266.50 $ 262.00 

$ 26.00 $ 26,00 

$ 34.00 $ 34,00 

$ 60.00 $ 60.00 

$ 56.50 $ 69.00 

- - - L _ 

Agroforestry Cash Flow Plan 

Year14 Year15 Year16 Year17 Year18 

$ 279.00 $ 287,00 $ 296,00 $ 305.00 $ 314.00 

$ 120.00 $ 120.00 $ 120.00 $ 120,00 $ 120.00 
$ 399.00 $ 407.00 $ 416.00 $ 425.00 $ 434.00 

$ 202,00 $ 202.00 $ 20200 $ 202.00 $ 202,00 

$ 60.00 $ 60.00 $ 64,50 $ 60.00 $ 60,00 

$ 262.00 $ 262.00 $ 266.50 $ 262.00 $ 262.00 

$ 26.00 $ 26.00 $ 26.00 $ 26.00 $ 26,00 

$ 34.00 $ 34,00 $ 34,00 $ 34,00 $ 34.00 
$ 60.00 $ 60.00 $ 60.00 $ 60.00 $ 60.00 

$ 77.00 $ 85.00 $ 89.50 $ 103.00 $ 112.00 
, 

Year 19 Year20 

$ 323.00 $ 333,00 

$ 120.00 $ 120.00 

$ 443.00 $ 453.00 

$ 202.00 $ 202.00 

$ 60.00 $ 64,50 

$ 262.00 $ 266.50 

$ 26,00 $ 26.00 

$ 34.00 $ 34.00 

$ 60.00 $ 60.00 

$ 121.00 $ 126.50 

- -

Year 21 

J 
$ 343.00 

, 

$ 120.00 

$ 463.00 

$ 202.00 

$ 60.00 
$ 262.00 

$ 26,00 

$ 34.00 

$ 60.00 

$ 141.00 

Price Basis: S/AcreNear 
Spacing: 30x30 
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Revenues: 

Tree: Eastern Black Walnut 
erap: Hay 

Total revenues: 

Variable Costs: 

Tree: Eastern Black Walnut 
erap: Hav 

Total Variable Costs: 

Fixed Costs: 

Tree: Eastern Black Walnut 
erap: Hay 

Total Fixed Costs: 

Net Income/(loss) 

Practice: Alley Crop 

Species: Black Walnut 

Crop: Hay 

Year22 

$ 343.00 

$ 120.00 

$ 463.00 

$ 202.00 

$ 60.00 

$ 262.00 

$ 26.00 

$ 34.00 

$ 60.00 

$ 141.00 

Agroforestry Cash Flow Plan 

Year23 Year24 Year25 Year26 Year27 Year28 Year29 Year30 Year31 

$ 343.00 $ 343.00 $ 343.00 $ 343.00 $ 343.00 

$ 120.00 $ 120.00 $ 120.00 $ 120.00 $ 120.00 

$ 463.00 $ 463.00 $ 463.00 $ 463.00 $ 463.00 

$ 202.00 $ 202.00 $ 202.00 $ 202.00 $ 202.00 

$ 60.00 $ 64.50 $ 6000 $ 60.00 $ 60.00 

$ 262.00 $ 266.50 $ 262.00 $ 262.00 $ 262.00 

$ 26.00 $ 26.00 $ 26.00 $ 26.00 $ 26.00 

$ 34.00 $ 34.00 $ 34.00 $ 34.00 $ 34.00 

$ 60.00 $ 60.00 $ 60.00 $ 60.00 $ 60.00 

$ 141.00 $ 136.50 $ 141.00 $ 141.00 $ 141.00 

$ 343.00 $ 343.00 

$ 120.00 $ 120.00 

$ 463.00 $ 463.00 

$ 202.00 $ 202.00 

$ 64.50 $ 60.00 

$ 266.50 $ 262.00 

$ 26.00 $ 26.00 

$ 34.00 $ 34.00 

$ 60.00 $ 60.00 

$ 136.50 $ 141.00 

$ 343.00 

$ 120.00 

$ 463.00 

$ 202.00 

$ 60.00 

$ 262.00 

$ 26.00 

$ 34.00 

$ 60.00 

$ 141.00 

$ 343.00 

$ 120.00 

$ 463.00 

$ 202.00 

$ 60.00 

$ 262.00 

$ 26.00 

$ 34.00 

$ 60.00 

$ 141.00 

Price Basis: S/AcreNear 
Spacing: 30x30 
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Appendix B 

Revenues: 

Tree: Eastern Black Walnut 
Crop: Hav 

Total revenues: 

Variable Costs: 

Tree: Eastern Black Walnut 
Crop: Hay 

Total Variable Costs: 

Fixed Costs: 

T ree: Eastern Black Walnut 
Crop: Hav 

Total Fixed Costs: 

Net Income/(Ioss) 

Practice: Alley Crop 

Species: Black Walnut 

Crop: Hay 

Agroforestry Cash Flow Plan 

Year32 Year33 Year34 Year35 Year36 Year37 Year38 Year39 Year40 Year41 Year42 -

$ 343.00 $ 343.00 $ 343.00 $ 343.00 $ 343.00 $ 343.00 $ 343.00 

$ 120.00 $ 120.00 $ 120.00 $ 120.00 $ 120.00 $ 120.00 $ 120.00 

$ 463.00 $ 463.00 $ 463.00 $ 463.00 $ 463.00 $ 463.00 $ 463.00 

$ 202.00 $ 202.00 $ 202.00 $ 202.00 $ 202.00 $ 202.00 $ 202.00 

$ 64.50 $ 60.00 $ 60.00 $ 60.00 $ 64.50 $ 60.00 $ 60.00 

$ 266.50 $ 262.00 $ 262.00 $ 262.00 $ 266.50 $ 262.00 $ 262.00 

$ 26.00 $ 26.00 $ 26.00 $ 26.00 $ 26.00 $ 26.00 $ 26.00 

$ 34.00 $ 34.00 $ 34.00 $ 34.00 $ 34.00 $ 34.00 $ 34.00 
$ 60.00 $ 60.00 $ 60.00 $ 60.00 $ 60.00 $ 60.00 $ 60.00 

$ 136.50 $ 141.00 $ 141.00 $ 141.00 $ 136.50 $ 141.00 $ 141.00 

$ 343.00 $ 343.00 

$ 120.00 $ 120.00 

$ 463.00 $ 463.00 

$ 202.00 $ 202.00 

$ 60.00 $ 64.50 

$ 262.00 $ 266.50 

$ 26.00 $ 26.00 

$ 34.00 $ 34.00 

$ 60.00 $ 60.00 

$ 141.00 $ 136.50 

$ 343.00 $ 343.00 

$ 120.00 $ 120.00 

$ 463.00 $ 463.00 

$ 202.00 $ 202.00 

$ 60.00 $ 60.00 

$ 262.00 $ 262.00 

$ 26.00 $ 26.00 

$ 34.00 $ 34.00 

$ 60.00 $ 60.00 

$ 141.00 $ 141.00 

Price Basis: $/AcreNear 
Spacing: 30x30 
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Appendix B 

Revenues: 

Tree: Eastern Black Walnut 
Crop: Hav 

Total revenues: 

Variable Costs: 

Tree: Eastern Black Walnut 

CroQ: Hay 
Total Variable Costs: 

Fixed Costs: 

T ree: Eastern Black Walnut 
Crop: Hay 

Total Fixed Costs: 

Net Income/(Ioss) 

Practice: Alley Crop 

Species: Black Walnut 

Crop: Hay 

Vear 43 Vear44 

$ 343.00 $ 343.00 

$ 120.00 $ 120.00 

$ 463.00 $ 463.00 

$ 202.00 $ 202.00 

$ 60.00 $ 64.50 

$ 262.00 $ 266.50 

$ 26.00 $ 26.00 

$ 34.00 $ 34.00 

$ 60.00 $ 60.00 

$ 141.00 $ 136.50 

Agroforestry Cash Flow Plan 

Vear45 Vear 46 Vear 47 Vear48 

$ 343.00 $ 343.00 $ 343.00 $ 343.00 

$ 120.00 $ 120.00 $ 120.00 $ 120.00 

$ 463.00 $ 463.00 $ 463.00 $ 463.00 

$ 202.00 $ 202.00 $ 202.00 $ 202.00 

$ 60.00 $ 60.00 $ 60.00 $ 64.50 

$ 262.00 $ 262.00 $ 262.00 $ 266.50 

$ 26.00 $ 26.00 $ 26.00 $ 26.00 

$ 34.00 $ 34.00 $ 34.00 $ 34.00 

$ 60.00 $ 60.00 $ 60.00 $ 60.00 

$ 141.00 $ 141.00 $ 141.00 ~ 136.5º-

Vear 49 Vear 50 

$ 343.00 $ 343.00 

$ 120.00 $ 120.00 

$ 463.00 $ 463.00 

$ 20200 $ 202.00 

$ 6000 $ 60.00 

$ 262.00 $ 262.00 

$ 26.00 $ 26.00 

$ 34.00 $ 34.00 

$ 60.00 $ 60.00 

$ 141Jlº- $ 141.00 

Vear 51 

$ 343.00 

$ 120.00 

$ 463.00 

$ 202.00 

$ 60.00 

$ 262.00 

$ 26.00 

$ 34.00 

$ 60.00 

$ 141.00 

Vear 52 

$ 343.00 

$ 120.00 

$ 463.00 

$ 202.00 

$ 64.50 

$ 266.50 

$ 26.00 

$ 34.00 

$ 60.00 

$ 136.50 

Price Basis: $/AcrelVear 
Spacing: 30x30 
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Appendix B 

Revenues: 
Tree: Eastern Black Walnut 

Crop: Hay 
Total revenues: 

Variable Costs: 
Tree: Eastern Black Walnut 

Cro¡:>: Ha'L 
Total Variable Costs: 

Fixed Costs: 
T ree: Eastern Black Walnut 
Crop: Hay 

Total Fixed Costs: 

Net Income/(loss) 

Practice: Alley Crop 
Species: Black Walnut 
Crop: Hay 

Agroforestry Cash Flow Plan 

Year53 Year54 Year55 Year56 Year57 Year58 Year59 Year60 

$ 343.00 $ 343.00 $ 343.00 $ 343.00 $ 343.00 $ 343.00 $ 343.00 $1,343.00 

$ 120.00 $ 120.00 $ 120.00 $ 120.00 $ 120.00 $ 120.00 $ 120.00 $ 120.00 

$ 463.00 $ 463.00 $ 463.00 $ 463.00 $ 463.00 $ 463.00 $ 463.00 $1,463.00 

$ 202.00 $ 202.00 $ 202.00 $ 202.00 $ 202.00 $ 202.00 $ 202.00 $ 202.00 

$ 60.00 $ 60.00 $ 60.00 $ 64.50 $ 60.00 $ 60.00 $ 60.00 $ 64.50 

$ 262.00 $ 262.00 $ 262.00 $ 266.50 $ 262.00 $ 262.00 $ 262.00 $ 266.50 

$ 26.00 $ 26.00 $ 26.00 $ 26,00 $ 26.00 $ 26.00 $ 26.00 $ 26.00 
$ 34.00 $ 34.00 $ 34.00 $ 34.00 $ 34.00 $ 34.00 $ 34.00 $ 34.00 
$ 60.00 $ 60.00 $ 60.00 $ 60.00 $ 60.00 $ 60.00 $ 60.00 $ 60.00 

$ 141.00 $ 141.00 $ 141.00 $ 136.50 $ 141.00 $ 141.00 $ 141.00 $1,136.50 

i --- -

Price Basis: S/AcreNear 
Spacing: 30x30 



Appendix C: Calculations 

Net Present Value (NPV) is an estima te 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=cashflowo+cashflOw,( 1 ¡J+cashflow,( l,j+ ... +caShflown ( 1 J 
(1 + 1) (1 + 1) (1 + 1) n 

Where: 

NPV = Net Present Value 
cashflown = net income 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 value, 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 "j"now represents the rate at which all discounted cashflow will equal zero. Or, in 
other words, the rate at which future in comes will return the initial investment (cashflowo j. 

0= cashflowo + cashflow, ( (1: iy J+ cashflow{ (1: i)' J+ ... + cashflow{ (1: i)" J 

Since cashflowo is not affected by the variability of the discount factor, it is moved to the other side of 

the equation. 

Jniversity 01 Missouri Center for Agroforestry 13 
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Annual Equivalent Value (AEV) modifies the equation used in the other two indicators. The AEV 
calcula tes an annuity (or an annual set payment) that would give the equivalent net present value at the 
same discount rateo The equation used in the NPV calculation assumes varying cash f10ws for each year. 
The AEV equation assumes that the cashflow is the same each year, therefore, the equation can be 
modified as follows: 

NPV = CashfloJ" n_! 1 / J 
.\ Lo/_ (1 + 1) 

To calculate the AEV using this equation, the NPV. n, and imust be known. The Cashflowis the annual 
equivalent value that is being calculated. The above equation can be manipulated as follows: 

Cashflow= 
NPV 

"" 1 Lo/=! (1 + i)' 

Although this looks like a difficult equation, the summation portion (annuity discount factor) of the 
equation can be simplified as follows: 

"n 1 1 1 
Lo/=! (1 + i)' = ¡ i(1 + i)" 

To show how this equation works, lets assume that we ha ve budgeted for an agroforestry practice using 
the enterprise and cash f10w plans described in this paper. Assuming that the opportunity cost of 
investing in this practice is 8% and the planning horizon is 50 years, we calculated that the NPV 8%. SO is 
$1200. To calculate the AEV, all we need to do is estima te the annuity discount factor shown above and 
divide that factor into the NPV. 

1 1 1 1 

( )
50 => 12.5 - ( ) => 12.5 --- => 12.5 - 0.2665 => 12.233 

.08 .081 + .08 .0846.902 3.752 = 

Cashflow= NPV => $1200 = $98.00 
12.233 12.233 

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. 

14 University 01 Missouri Center for Agroforestry 
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Growing Chinese 
Chestnuts In Missouri 

by Ken Hunt, Michael Gold and William Reid 

C
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 lea ves 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 mea!. Chestnuts are a 
healthy, low-fat food ingred ient 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 Sta tes has been highest 
in ethruc markets (ltalian 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 (e. 
sativa) and Japanese chestnut (e. crenata). Chinese 
chestnuts are a medium-sized (40 ft.) tree often 
multi-branched and wide spreading. With both 
good cold hardiness (-20 OF) and adequate toler­
ance to chestnut blight. Chinese chestnut is the best 
adapted chestnut for Missouri and surrounding 
states. The European chestnut is a larger tree (65 
fl.), wide spreading and gene rally too blight sus­
ceptible to grow east of the Rockies and is not as 
cold hardy as the Chinese chestnu!. Most chestnuts 
seen in grocery sto re chains are imported European 
chestnuts, primarily imported from ltaly. The 
Japanese chestnut is a smal! to medium-sized tree 
(35 ft.) but lacks the blight tolerance and winter 
hardiness of the Chinese chestnu!. European and 
Japanese chestnuts are grown commercial!y in west 
coast sta tes where chestnut blight is not as perva­
sive and the climate milder. Chestnut species 

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 na ti ve to the U.5., 
American chestnut (e. dentata), Alleheny chinkapin 
(e. pumila varo pumila), and Ozark chinkapin (e. 
pumila varo ozarkensis), but al! 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 AIlegheny and Ozark chinkapins are 
multi-stem shrubs to smal! 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 0F 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 sea son promotes good tree growth and 
regular nut production. Maximum chestnut yields 
and nut size are obtained onl y 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
Iy. 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 Ihat is located aboye the developing 
burrs. During the following spring, new shoots 
emerge from these buds with catkins appearing 
midway along the shoot (fíg. 1). Chestnuts produce 
two types of catkins-catkins wilh only male, 
pollen-producing flowers (staminate catkins) and 

las! Y"Jr's grQwlh 

rruiting 
shoot~ th~t 

ilriscfrom 
las! yeM's 
gruwth 

Figure 1: Fruiting shoots 
arise from previous year's 
growth. 

catkins Ihat contain both 
male and female inflores­
cences (bisexual catkins). 
The fírst few (basal) catkins 
are staminate catkins, pro­
ducing pollen around 10 
weeks after bud break. The 
last (most distal) catkins to 
develop along the currsnt 
season's growth are bisexu­
al, containing one to three 
pistilIate inflorescences at 
the basal end of a catkin. 

During tl'te end of May to 
mid June, pollen is 
relea sed 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-
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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 oi the 'Qing' cultivar releasing 
pollen. The upper catkin is bisexual 
with a receptive female inflorescence. 

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 seto 

There are normally 3 pistils in each burr (involu­
cre). If all Ihree ovaries are pollinated, then three 
nuts develop in the burro 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 

A dehiscing burr oi the 'Q¡ng' cultivar. The nut in the middle posi­
tion is flattened on two si des. 

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 
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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
Iy 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 o~ refrigerator (35 to 40 OF) 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 d uring 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 -¡he 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 
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seedlings, care should be taken to keep lhe roots 
moist. Prune lhe 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 holeo 

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 poI. After removing the tree from 
the container, gently tap or shake the rootball to 
remove sorne of the potting media, then inspect for 
encircling roots. Gently pull out the encircling 

Containerized grafted 'Qing' trees ready to be faH field-planted. 

roots and spread out into natural positions in the 
planting holeo FiIl 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 lhe 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: Recornrnended Chinese Chestnut Cultivars for Missouri. 

Cultiyar Nut Fall Nuts/lb Growth Habit Comments 

Eaton Sept 13-28 28-35 Spreading 

Mossbarger Sept 13-28 28-34 Spreading 

Sleeping Sept 14-28 25-35 Upright 
Giant 

Peach Sept 20-28 24-32 Upright 

Qing Sept 20-28 20-24 Spreading 

WiIJamette Sept 23- Oc! 4 18-22 Upright 

Revival Sept 27-0c! 10 24-32 Spreading 

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 efficient 
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. Eaeh of 
these methods has advantages and disadvantages. 
Prospective growers should choose the method 
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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 exceIJent 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 graf!o A consistent bearer, 
nuts have excellent sweet flavor, store welJ 
and have a shiny medium-mahogany color. 

One of the Dunstan Chinese/ American 
hybrids (mostlyChinese). Good nut 
quality but not as sweet as Qing. 

A Dunstan hybrid. The nut is very dense, 
stores weIJ, and has a crunchy sweet flavor. 

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 rateo 
By providing optirnum 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. FalJ 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'n<?t widely available from commercial 
nurseries making it difficult to obtain grafted trees. 

Seedling Chinese ehestnut 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-
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Sunscald injury to a cheslnut trunk 
that has been pruned heavily. 
Painting the trunk after pruning 
with 50 pereent interior white latex 
paint would ha ve prevented the 
damage. 

ly important to keep 
the soil around the 
tree moist (but not 
soggy) at all times. 
lnstalling 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 chestnllt can 
be grown as a back­
yard nu t tree, a sma11-
scale, low-input 
orchard tree, or an 
intensively managed, 

ltigh-density orchard crop. Tree spacing and prun­
ing systems differ llnder each of these manage­
ment regimes requiring the grower to choose a cul­
tural systerihbefore setting out a single chestnut 
tree. The three basic cultural systems are described 
below. 

Backyard Trees 
Chinese chestnuts make an exce11ent 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 natura11y 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 
a110w ample room for tree growth and a110w easy 
access to a11 sides of the tree at harvest time. 
Homeowners should planUheir chestnut trees in a 
location where children and pets can be kept away 
from the spiny burrs that fa11 to the ground at har­
vest. Chestnuts require fu11 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 system 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. 

5 

Once the trunk is developed, allow the tree to 
develop its natural spreading formo 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 strang 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 
Chestnut plantings of 50 to 500 trees are large 

enough to provide landowners with a reliable 
source of supplemental in come but are sma11 
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 
sma11-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 centralleader pruning system. Many cul­
tivars do not natura11y grow vertical centralleaders 
but must be staked to provide a struclure for train­
ing the young trees. A strong stake should be 



placed near each tree and a 
leader chosen and loosely 
tied to it. Centralleaders 
grown vertically develop 

Un-pruned. overlapping lree$: Pruncd. separated trus : 

lea ves and buds in a spiral 
fashion allowing good 
choices for scaffold branch­
es growing in the proper 
directions. Central leaders 
allowed to bend over will 
develop buds on opposite 
sides of the shoot, not in a 
spiral fashion. The seaffold 
branches are seleeted during 
the seeond through sixth 

Limitcd bcaring ;tOne 

Limitcd Icafing zonc 

) \ 
<lf----4.5 nl. 

growing season, allowing 
for good spacing between 
branehes in a spiral fashion 

Figure 2: Measurements of relative solar radiation within the tree canopy. 

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 ehestnuts command pre­
mium prices. To maximize the production of pre­
mium quality nuts, ehestnut trees can be grown as 
a high-density, intensively managed orchard erop. 
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 ehestnut produetion has 
been developed in Japan by Dr. Hitoshi Araki and 
is currently praeticed in New Zealand and 
Australia. Trees are planted 13 feet apart within 
rows spaced 26 feet aparto 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 ehestnuts 
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 tum promotes large fruit size. 
The hedgerow pruning system strives to maximize 
light penetration into the entire tree canopy. To 
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achieve these results, the Japanese pruning system 
limits tree height to 12 to 13 feet and restriets the 
distance from the edge of the canopy to the center 
of the tree. Trees are pruned to an elliptical tree 
shape (fig. 3) 

TllIditionaJ Trce Shapo: 
Modem Trce Shape 

(typical in Japen 
(curren, in Jopan ,ocIay) , 20 year.; ago) 

I I , ot l 
I 

Sido-I 5.5 : O'$m view: .111 

..¡,: " 
, 
I ot i ~7.5m~ I 
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Long I 5.S~ Q tt.. . I 3.S m a"," I ..¡,: '-V I 
I ~7.5m~ : ~~7 I 
I 

8 t I 
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8 tsm I . 7 S 7.S nj Planel 
axis I . m t i . t 
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Figure 3: Re-shaping of chestnut crees in Japan. 

To achieve ;1eeded tree structure, pruning should 
begin inthe first year and continue regularly 
throughout the tree's life. The target initially 
should be to promote a leader and two main 
branehes. 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 
struetural branches that reach out into the alley-

. - -' . _ . 
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Figure 4: Pruning a young tree in three successive years. 

o 

Figure 5: De-homing the central leader. 

ways to become the tree's permanent framework. 
Removing the central leader also reduces tree 
height (fig. 5). 

Subseguent tree growth will fill the gaps left by 
removal of the central lea der. 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 no!, every other 
tree will need to be removed within the hedgerow 
to allow the necessary light penetration into the 
canopy. 

Fertilization 
Fertilizer is reguired 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 reveallow 
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 110or. To gain greatest efficiency 
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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, !hin 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 lo 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 fal!. In large chestnul plantings, electric deer 
fences are the most cost effective method for pre­
venting deer damage. These electric fences reguire 
regular maintenance and vegetation must be con­
trolled under all 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 exdudes deer from a Chinese chestnut planting. 
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three-foot eirele around the tree will keep deer 
from browsing or rubbing. Anchor cages with a 
four-foot Jength 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 rubo 

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 insectieide 

YeJlowneck caterpillars defoliat- can be used to control 
ing a chestnut branch. outbreaks of yellow 

neck caterpillars. 
Recommended insecticides inelude carbaryl and 
Bacillus thuringiensis. 

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 
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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 chestnu t 
weevils find new chest­
nut plantings and build 
up to economically 
damaging populations. 

Small chestnut wee­
vils (Curculio sayi) 
emerge frorn the soil in Exit hole and larvae oE the 

small chestnut weevil. (Photo late May through July. 
courtesy oí R. Bessin, 

Adults feed on chestnut University of Kentucky) 

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 proboseis 
to drill a hole through the shell before hlrning 
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 latero 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 (e. 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 proboseis of large chestnut wee­
vils enable females to drill oviposition sites 
among the spines of the burro Eggs hatch in five 
to seven days producing large, legless grubs. The 
life cyele 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
radie 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 reJated 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 cyele. 

Cood sanitation practices can help keep weevil 
damage under control. Prompt harvest followed 
by a hot water treatrnent (1300F for 20 minutes, 
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then immediately cool to -32 to 34 OF) 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 burro The prick of a 
chestnut burr can be very painfu!. In home plant­
ings, rol! 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 cornmercial-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 (320F or slightly above) in sealad 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 moishlre) are rock hard and inedible. 
However, dry chestnuts can be ground into chest­
nut flour and used as a substitute for corn mea!. 
Dry chestnuts can also be rehydrated in boiling 
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Chestnuts in California are sorted to size and bagged in 25 
pocnd "onion bags" and then stored at 270F until a fullload 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 sto red 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 l. New York termi­
nal market prices have remained steady at -$1.00-
$3.00/lb. since 1995. Wholesale prices range from 
$l.OO/lb. to $l.80/lb. Regardless of size, early 
maturing chestnuts are worth -50-75 cents/lb. more 
than later maturing chestnuts. Missouri chestnut 
growers receive $2-3/lb. for their product when 
marketing directly to the consumero 

Currently, chestnuts are graded into six industry 
recognized size classes of measured diameter: 

Small <l.00 in. «25 mm, >45 nuts/lb) 
Medium l.00-1.14 in. (25-29 mm, 40-45 nuts/lb) 
Standard 1.14-l.25 in. (29-31 mm, 30-40 nu ts/lb) 
Large 1.26-1.38 in. (32-35 mm, 25-30 nuts/lb) 
Extra large 1.38-l.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 V4 inches in 
diameter. Smaller chestnuts should be dried, 
peeled, and used to create value added products 
such as chestnut flour or chips. 
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January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 
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Chestnut Grower's Calendar 

Non-bearing Trees 

Plan grafting efforts 

Collect scionwood 
Prune trees 

Fertilize trees 
Plant bare-root trees 

Apply weed control 

Graft trees to recommend-
ed cultivars 

Water newly-planted trees 
Stake new grafts 

Prune off suckers below 
new grafts 

Make sure newly planted 
trees have adequate water 

Establish cool season 
cover crops 

Plant container grown trees 
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Bearing Trees 

Maintain equipment 

Prune orchard 

Prune orchard 
F ertilize trees 

Apply weed control 

Keep groundcover mowed 

Keep groundcover mowed 

Keep groundcover mow.ed 

Keep groundcover mowed 
Irrigate as needed 

Harvest promptly 
Clean and market nuts 

Irrigate as needed 

Finish nut harvest 

Market crop 

Market crop 
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Pest Management 

Maintain equipment 

Field survey for caterpillars 

Field survey for caterpillars 
Install deer protection 

Scout for weevils 
Apply carbaryl as needed 

Refrigerate nuts to retard mold 
development 

Hot water treatment for weevil 
infestation 

Install rabbit and vole protec-
tion 
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Chestnut Resources 
In the Library 
Aldrieh, T.M., O.E. Ramos and A.D. Rizzi. 1982. Training Young Walnut Trees by the Modified 

Central-Leader System. UC Oivision of Ag. Seienees Leaflet No. f.471. 
Jaynes, RA. 1979. Nut Tree Culture in North Ameriea. Northern Nut Growers Assoeiation. 
Miller, G., 0.0. Miller and KA. Jaynes. 1996. Chestnuts. Chapter 2 In: Fruit Breeding, Volume III: 

Nuts, J.J. Janiek and J.N. Moore, eds. John Wiley and Sons, Ine. 
Nave, J.M. 1998. Large Fruited Chestnuts Grown in North America. Annual Report of!he NNGA 

89:42-73. 
Payne, J.A., R.A. Jaynes, and S.J. Kayes. 1983. Chinese Chestnut Production in the United States: 

Practiee, Problems and Possible Solutions. Eeonomic Botany 37:187-200. 
Ridley, O. and J. Beaumont. 1999. The Australian Chestnut Growers' Resouree Manual. Dept. 

Natural Resourees and Environment. Agriculture Victoria. Australia. 
Salesses, G. (ed.) 1998. Proe. 2nd lntemational Symposium on Chestnut. Acta Horticulturae #494. 
Vossen, P. 2000. Chestnut Culture in California. University of California-Oavis, Oivision of Ag. and Natural 

Resourees, Publieation 8010. 

On the Web 
University Sites 
Chestnut Fact Sheets (CT) http://www.state.ct.us/eaes/FactSheetFiles/IndexHeadingFiles/FSnut.htrn 
Chestnut Culture in California (CA) http://eesonoma.ucdavis.edu/HORTIC/ehestnut_99.htrn 
Growing ehestnuts (MI) http://www.msue.msll.edu/mslle/imp/mod03/03900044.htrnl 
Chinese ehestnut (MI) http://www.msue.msu.edu/msue/imp/mod03/01701565.html 
Nut weevils (KY) http://www. ukyedu/ Agriculture/Entomology /entfacts/fruit/ef206.htrn 
US Chestnut industry requirements (OR) http://www.hort.perdue.edu/newerop/proceedingsI990/v1324.html 
Online Publieations (MO) http://www.centerforagroforestry.org 
The [ntemational Chestnut Marketing Situation (KY) http://www.uky.edu/AG/AgEcon/publieations/staff411.pdf 
Infonnative Grower Sites 
Chestnuts on Line (OR) http://www.ChestnutsOnLine.com/ 
Empire Chestnut Company (OH) http://www.empirechestnut.com/ 
Delmarvelous Chestnuts (DE) http://www.delmarvelousehestnuts.com/grow.htrn 

Retaj[ Chestnut Nurseries 
Bumt Ridge Nursery 
432 Bumt Ridge Rd 
Onalaska, WA 98570 
360-985-2873 
http://landru.i-Iink -2.net/burntridge/ 

Chestnut Hill Nursery 
15105 NW 94'h Ave. 
Alaehua, FL 32615 
800-669-2067 
http://www.ehestnuthillnursery.eom 

Empire Chestnut Company 
3276 Empire Rd SW 
Carrollton, OH 44615 
330-627-3181 
http://www.empirechestnut.eom/aboutus.htm 
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England's Orchard & Nursery 
316 SR 2004 
McKee, KY 40447 
606-965-2228 
http://www.nuttrees.net 

Nash Nursery 
4975 Grand River Rd 
Owosso, MI 48867 
517-651-5278 
E-mail: nashfarm@shianet.org 

Nolin River Nut Tree Nursery 
797 Port Wooden Rd. 
U pton, KY 42784 
270-369-8551 
http://www.nolinnurserycom 
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Tax Considerations for The 
Establishment of Agroforestry 

Practices 

by 
Larry D. Godsey 

Agroforestry is often promoted far 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 documento 

According to the Internal Revenue Service (IRSI, 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 01 the IRC, the IRS specilically says 
"you are not farming il you are engaged only in 
forestry or the growing of timber." This seems to 
complicate the position 01 the taxpayer who has 
adopted agrolorestry practices for the production 01 
both agricultural commodities 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 
landowners who. choose to plant 

incentives far 
trees for timber 

production. These incentives are described in seetían 
126, section 48 and section 194 of the IRC. 

University 01 Missouri Center for Agrolorestry 
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Section 126 

Section 126 allows landowners to exclude Irom 
gross income all or a portion of cost-sharing 
payments received under the Forestry Incentive 
Program (FIP), Forest Stewardship Incentive Program 
(SIP), the Wetlands Reserve Program (WRP), the 
Environmental Ouality Incentives Program (EOIP), 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 agrolorestry practices. Programs such 
as EOIP, FIP and WHIP provide a flexible Iramework 
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: 
Calculate 10 percent of the average annual 
income from the affected acres during the past 
three years. According to the IRS, average annual 
in come 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, $5,280 in 1999, and $4,500 in 
2000. The average annual income would be 
$4,760 [($4,500 + $5,280 + $4,500)/3]. Ten 
percent of the average annual income would be 
$476 ($4,760 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 example, 
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 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 calculate 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 
8ank and published annually as an IRS Revenue 
Ruling. The regional office of the Farm Credit Bank 
for Missouri is located in Sto Paul, Minn. The 
average interest rate for the vElar 2000, as 
indicated by the Sto Paul office, is 8.26 percent. 
Calculating the present value of the $476 would 
indicate a value of $5,763 ($476/.08261. 

Step 4: 
Compare the number from step 3 with your cost­

share payment; the smaller of the two is the 
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amount you can exclude from your gross ¡n come. 
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-Sh8re P8yments 8nd the Section 126 
Exc/usion 

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 arder 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; 
• 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 
in come" on the front of the Form 1040. Business 
owners who file as asole proprietor should use Form 
1040, Schedule C. Farmers who are reporting cost­
share payments as part of their gross income should 
use Form 1040, Schedule F. 

Section 194 and Section 48 

Section 1 94 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 ucommercial timber production" 
and are applicable to agroforestry. 
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Reforestation Amortization Deduction 

The relorestation amortization deduction is an 
exception to the general rule, stated in section 263, that 
relorestation expenses must be capitalized. Section 194 
allows the taxpayer the opportunity to amortize up to 
$10,000 per year 01 relorestation expenditures over an 
84-month period. Figure 2 details what the IRS considers 
"relorestation expenditures." This deduction does not 
apply to Christmas tree production, ornamental tree 
production, trees planted solely to produce nuts or Iruits, 
shelterbelts or windbreaks. The relorested area must be 
at least once acre in size and located in the United States. 

Establishment 01 trees under section 194 includes 
control 01 woody and herbaceous competition in orderto 
support the survival 01 a plantation, and replanting 01 
trees that do not survive. Many 01 these establishment 
expenses are not realized until the second or third year. 
The IRS allows the application 01 the relorestation 
amortization deduction and relorestation tax credit lor 
these types 01 expenses incurred up to two years after 
the initial establishment. 

The goal 01 this program is timber production. Growing 
trees lor purposes other than timber production would 
not qualily lor the amortization deduction. For example, 
eastern black walnut trees planted in an alley cropping 
practice can benelit lrom the relorestation amortization 
deduction il the trees are maintained in such a way that 
1) a marketable butt log will be harvested in the luture, 
and 2) timber production is the primary purpose 01 the 
plantation. Any nut crop would be an incidental 
enterprise that would be taxed as ordinary larm income. 
Expenses that are incurred in the harvesting and 
marketing 01 the nut crop would be deducted as ordinary 
larm expenses. 

As mentioned earlier, "commercial timber production" 
would have to be the locus 01 the agrolorestry 
practice in order lor it to qualily lor the relorestation 
amortization deduction. The IRS recognizes a written 
lorest management plan as one way 01 indicating a 
locus on "commercial timber production." 

Reforestation Investment Tax Credit 

Relorestation expenses that are amortizable under 
section 194 are also eligible lor the relorestation 
investment tax credit described in section 48. The tax 
credit program allows the taxpayer to claim a credit 
up to 10 percent of the lirst $10,000 spent on 
relorestation each year. II the investment tax credit is 
used, the amortization deduction amount must be 
reduced by hall of the investment tax credit 
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percentage. For example, il a 10 percent investment tax 
credit is taken, the relorestation amortization deduction 
must be reduced by hall 01 this percentage, or 5 percent. 

Since the relorestation investment tax credit applies 
to the same expenses as the amortization deduction, 
similar rules 01 eligibility apply. II a taxpayer has 
investment tax credit lrom other sources, these 
credits can be carried back or lorward. The taxpayer 
must carry credits back using amended returns 
belore carrying the credits lorward. For tax years 
prior to 1998, the credits could be carried back three 
years and lorward 15 years. However, lor tax years 
beginning after 1997, the credits can only be carried 
back one year and then lorward 20 years. 

Credits Irom passive activities can only be applied to 
income Irom passive investments. However, il the 
credits are Irom sources where the taxpayer is 
considered a material, or active, participant in the 
business, then the credits may be applied against all 
sources 01 income. 

Calculating the Reforestation Amortization Deduction 
and Reforestation Investment Tax Credit 

As mentioned earlier, the amount 01 the relorestation 
amortization deduction depends on the percentage 01 
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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, labor 
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 seo pe 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 0.10). 

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 abo ve, a 10 percent 
reforestation tax credit is taken. In this case, the 
reforestation expenses must be reduced by one­
half, or 5 percent, befo re 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. Final/y, in the 
eighth year, $542 ($7,600 x 0.0714) can be 
deducted. 

Reporting the Reforestation Amortization Deduction 
and Reforestation Tax eredit 

The reforestation investment tax credit should be 
reported on Form 3468, Part 1, L/ne 3. If you have a 
carryback or carryforward of any credits, an 
investment eredit from a passive aetivity, general 
credits from an eleeting large partnership (Schedule 
K-l, Form 1065-BL or more than one general 
business credit, you must complete a Form 3800 to 
figure the tax liability Iimit. 
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: 

• a description of the costs and the dates they 
were incurred; 
• a description of the type of timber being grown 
and the purpose for whieh 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 Deduetion Percentage 

Vear of Deduction Percentage of Amortizable Reforestation Expenses Deducted 

Vear 1 1/14 or 7.14% 

Years2-7 1/7 each vea, or 14.29% each year 

Year 8 1/14 or 7.14% 
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months 01 the due date 01 the original return, not 
including extensions. 

Business Investment Incentives 

As a landowner engaged in an active farming or 
lorestry business, seetion 179 01 the IRC provides a 
special deduction for personal property. Personal 
property that is used more than 50 pereent in a 
larming or lorestry business qualilies for the 
deduction. 

Section 179 
Section 17901 the Internal Revenue Code provides a 
taxpayer with the option 01 deducting the cost 01 
certain qualilying property in the year it was placed in 
service instead 01 taking the annual depreciation 
deductions. Under the rules 01 the section 179 
deduction, a taxpayer may electto deduct costs up to 
$20,000 lar personal property that is used in an 
active trade or business. Since agroforestry often 
involves active participation in the business of 
growing crops, liveslOck, or timber, the section 179 
deduction should be considered. The deduction 
cannot exceed total taxable income from al! sources 
in the year that the qualilying property is put into 
service. Therelore, the deduction is the smaller 01 
total taxable income or $20,000. II total taxable 
inca me is less than $20,000, then the difference 
between $20,000 and total taxable income can be 
carried lorward to the next year. 

The property must qualily based on the rules described 
by sed ion 1245. Basically, the rules state that qualilying 
property must be depreciable personal property that is 
used as an integral part of an active trade or business. 
This does not include investment property or other 
property that is purchased solely 
lar the production 01 income. 
Figure 3 has a partial list 01 
qualilying property lar section 
179. 

Section 179 deduction amounts 
are in the process 01 being 
increased. Figure 4 (page 6) shows 
the maximum amounts deductible, 
by year. For the year 2000, the 
deduction was increased to 
$20,000. The deduction amount 
will increase 10 $24,000 lar the 
tax years 2001 and 2002. 

Calculating the Section 179 
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Deduction 

Calculation 01 the section 179 deduction is relalively 
straightlorward. However, it is subject 10 three limits: 

• the maximum dallar limit; 
• the investment limit; 
• taxable inca me limit. 

Along with the these three limits, it is al so important 
to note that the section 179 deduction must be 
ligured belore determining the depreciation deduction. 
This prevents the taxpayer lrom taking both ¡he 
section 179 deduction and a depreciation deduction 
on the same dallar value 01 property. 

As an example 01 the maximum dallar limit, suppose 
a taxpayer purchases qualifying property in the year 
2000 that totals $22,000. Based on the maximum 
dallar limits listed in Figure 4, only $20,000 01 that 
purchase can be considered lar the section 179 
deduction. The remaining $2000 becomes the 
unadjusted basis lar the purchased property and can 
be depreciated. It is important to understand that 
section 179 does not specify how ¡he maximum 
dallar limit is met by the taxpayer. In other words, 
suppose in the year 2000 a taxpayer purchases a 
tractor lar $15,000, a walnut harvester lar $5,000, 
and a huller lar $2,000. Each 01 these purchases 
qualilies lar the section 179 deduction, but it is up to 
the taxpayer to determine how to meet the $20,000 
maximum dallar limit. For example, the taxpayer may 
choose to deduct ¡he purchase prices lar the tractor and 
the harvester ($15,000 + $5,000 = $20,000) and 
depreciate the huller ($2,000). Or, the taxpayer may 
choose to deduct the cost 01 the huller, harvester and 
part of the tractor ($2,000 + $5,000 + $13,000 = 
$20,000) and depreciate the remain',ng tractor cost 
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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 
do llar 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 year in which the tractor was 
purchased is $20,000, the taxpayer may deduct 
$12,000 from that amount. However, if the 
taxpayer's total taxable in come 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 a charitable contribution. The IRS suggests 
the following eight-step method to determine the 
amount of deductions to take: 

Step 1. 
Figure taxable in come 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 deductlon 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 179, this taxpayer's maximum section 
179 deduction can only be $13,000. 

Step 3. 
Subtract the hypothetical section 179 deduction 
figured in step 2 from the taxable income figurad 
in step 1. This equals $2,000 ($15,000-
$13,000). 
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Figure 4: Maximum Amounts 

Deduetible Under Seetion 179, by year 

Year Maximum Amount 

Prior to 1997 $17,500 

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 hypothetical amount for the other 
deduction uslng the amount figured in step 3 as 
taxabla income. Using the $2,000 from step 3 as 
taxable income and applying the 50 percent rule 
for charitable contributions, the taxpayer may 
hypothetically 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 flgured 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 in come 
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 taxpayer to seek professional 
guidance when more than one deduction is available, 

Reporting the Section 179 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, If 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 4562 with an amended 
return, it will not be accepted il 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 far conservation or erasion 
control may choose to deduct a portion of those 
expenses under section 175, 

Section 175 

According to Internal Revenue Code, section 175, if 
a taxpayer is in the bus',ness of farming, as defined 
earlier, then sorne soil and water conservation 
practices may qualify for deduction in the year 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 larm' income, can be deducted, This 
deduction is possible as long as the taxpayer is a 
material, or active, participant in the farm business, 
The list of acceptable conservation practices 
ineludes, but is not limited to the following: 

• treatment or movement of earth (such as level­
ing, conditioning, grading, terracing, contour 
furrowing and restoration of soil fertility); 

• construction, control and protectio~ 01 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 
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that apply to agroforestry, 

For soil and water conservation expenses to qualify 
lor 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 plans, 

Since the Conservation Reserve Program (CRP) does 
not qualify 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 lorest 
buffer practice (CP22), the alley cropping practice 
(CP19), or the field windbreak practice (CP5A) 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 erasion control. 

Calculating the Section 175 Deduction 

The section 175 deduction islimited to 25 percent of 
gross ¡ncome in a given year. Gross ¡ncome is the sum 
of all in come earned from the larming business, such 
as the sale of crops, livestock, fruits, vegeta bies 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 
01 gross in come lor a given year may be carried over 
to the next year. However, the deduction in any given 
year may not exceed 25 percent of gross income for 
that year. 

Reporting the Section 175 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 belore the due date of the return for the 
first tax year the new method will apply. The written 
request must include the lollowing: 

.. ' -. 
. .-:. 

, . 
• 0 • .' •• ~_., .' 



• name and address of the taxpayer; 
• first tax year the method or change of method is 

to apply; 
• whether the method or change of method 

applies to all soil and water conservation ex­
penses or only to those for a particular farm or 
project. II the method or change 01 method 
does not apply to all expenses, identily the 
project or larm to which the expenses apply; 

• total expenses paid or incurred in the lirst tax 
year the method or change 01 method is to 
apply; 

• a statement that indicates the intention 01 the 
taxpayer to maintain separate accounting 
records lar the expenses to which this method 
or change 01 method relates. 

Conelusion 

It becomes apparent that in arder lar an agrolorestry 
practice to benelit from the current tax codes, the 
taxpayer must be aware of the requirements of each 
tax incentive. For the cost-share exclusion 01 seetion 
126, it is important to work with natural resouree 
professionals to identify exeludable cost-share 
programs that are currently lunded and support 
agrolorestry practices. 

For the relorestation amortization deduction and 
investment tax credit 01 sections 48 and 194, tree 
species that have timber value must be incorporated 
into the agrolorestry practice. Ornamental trees, 
Christmas trees or Iruit trees would not qualily. Trees 
planted solely lor nut production would al so be 
disqualilied. The Internal Revenue Code does not 
specily a planting density or provide an acceptable 
species list. Therelore, the taxpayer's planting intent 
will most likely be the determining lactor as to 
whether or not the practice qualilies for the section 
48 and section 194 incentives. Remember, the 
relorestation amortization deduction and the 
relorestation investment tax credit are lor 
"commercial timber production;" any intent other 
than that will not qualify lor these incentives. 

Under section 179, a deduction 01 up to $20,000 can 
be taken in a given year to recover the cost 01 
personal property used in an active trade or business. 
Farm fences, livestock, machinery and equipment 
qualify lor this deduction. Structures speeifieally 
used lor the growing 01 mushrooms or commereial 
olants would also qualily. The maximum deduction 
'mount 01 $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 

Iniversity 01 Missouri Center lor Agrolorestry 

8 

taxpayer must ha ve an active trade or business 
enterprise Irom the agroforestry practice, whether it 
be crops, livestock, timber, nuts or some other 
producto 

Finally, capital expenses lor soil and water 
conservation on productive larm land, including the 
establishment 01 windbreaks that are designed based 
on USDA/NRCS approved plans, are deductible for up 
to 25 percent 01 gross larm income. Section 175 of 
the IRC specilically identilies planting windbreaks 
and the eradication 01 brush as deduetible soil and 
water conservation expenses. 

Income exclusions, tax deductions, and tax credits 
can provide linancial incentives above and beyond 
the expected revenues from agrolorestry practices. 
As stated before, the key to all tax benelits is good 
record keeping. Most university extension services 
have publications describing the best method 01 
record keeping lor both timber production and 
agricultural production, such as "Maintaining 
Woodland Tax Records' which is published by 
University Extension, University 01 Missouri­
Columbia. 

A great resource for more lorestry and agroforestry 
tax considerations is the National Timber Tax website 
at www.timbertax.org. For more inlormation about 
whether or not a practice will qualily for an available 
tax incentive, contact your local IRS olfice or consult 
your personal tax advisor. 

Referenees: 

Haney, Harry L. Jr., William L. Hoover, William C. 
Siegel and John L. Greene. 2001. Forest 
Landowners' Guide to the Federal Income 
Tax. U.S. Department 01 Agriculture Forest 
Service, Agriculture Handbook #718 . 

U.S. Department 01 the Treasury, Internal Revenue 
Service. 2000. Internal Revenue Code, Title 
26 (26 USCI. 

U.S. Department 01 the Treasury, Internal Revenue 
Service. 2000. Publication 225: Farmer's 
Tax Guide. Cat. No. 11 049L. 
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Summary ofTaxIncentives for Agroforestry Establishment 

Internal Subject 
Revenue Limits Reporting 

Code ofCode 

.f Cannot exceed 10% .f Form 3468, Part 1, 
of qualitying Une 3 

Reforestatíon reforestatían exp eoses .f Form 3800 
Section Investment 

under section 194 

48 Tax eredit 
.f $1,000 maximum 
credit 
.f Subject to general 
business credit limits 

.f Applies only to a Attach a plain sheet of 
limited number of papee to the return with 
programs the following informatian: 

I amount of!he cost-

eost-Share .f Eligible amount share payrnent 
Section Payrnent 

depends on a Four-step .¡ date received 

126 calculatían based on ,f amouot that qualifies 
Exclus ioos income received during for exclusion 

the thre e prior years .¡ caJculations showing 
from affected la nd the excludable amount 

.¡ amount that will be 
excluded 

.f Cannot exceed 25% 
of gross income from 

Section Conservation 
:fu.rming 

Form 1040, Schedule F, 
Deduction 

.f Cap ital exp enses 
Line 14 175 must be from a plan 

approved by NRCS or 
similar state agency 

.f $20,000 maximum Quali fying 

Section Business dollar limit 
.f $200,000 maximum Form 4562 

179 Property investment ¡imit 
Deduction I Taxable income limit 

Forro 4562, Part VI 

.f $10,000 maximum with separate sheet of 

.f reduced by one-half paper stating: 

Section Reforestation of the percentage used .f description of costs 
Amortization for the tax credit of and date incurred 

194 Deduction section 48 .f description ofthe 
.f must be amortized type oftimber and 
over 84' months purpose for which it is 

grown 
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References 

.f Form 3468, Instructions 

.f Forrn 3800, Instructions 

.f Publicatían 334, Tax Guide 
for Small Businesses 
.¡ Publicatian 535, Business 
Expenses 
¡ Publicatian 225, Farmer's 
Tax Guide 

I Form 1040, Schedule F, 
Instructions 
.f Form 1040, Schedule e, 
Instructions 
.f Form 1040, Instructions 
.¡ Publicatian 225, Farmer's 
Tax Guide 
.f USDAlFS Ag handhook 
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#718, Forest Landowner's 
Guide to !he Federal Income 
Tax 

.f Form 4562, Instructions 
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Tax Guide 
.f USDAlFS Ag handhook 
#718, Forest Landowner's 
Guide to the Federal Incorne 
Tax 
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Definitions: 

Active Trade - See "Business." 

Adjusted Basis - Adjustments to original basis 
including the cost 01 any improvements made to 
the original property. For timber property, this 
could include additional seedlings and associated 
costs 01 planting. 

Amortization - The periodic subtraction 01 an 
allowed annual amount to recover qualilying capital 
costs over a specilied period 01 time. 

Basis - The besis 01 an asset is how much it 
actually costs (Section 1012 of the Internal 
Revenue Code). For timber acquired by purchase, 
the basis is the amount paid lar the timber. (See 
Section 1016 Internal Revenue Code and 
Department of the Treasury, Internal Revenue 
SeNice, Publication 551, Basis of Assets.J Basis 
lar property acquired by other means is determined 
based on the method 01 acquisition. For example, 
basis lar inherited property is equal to its lair 
market value as 01 the date 01 death or some 
alternate valuation date. Similarly, the basis lar 
property acquired as a gilt is equal to the donor's 
basis at the time 01 transler. Also see "Adjusted 
Basis" and "Stepped-up Basis." 

Business - An activity that is established lar the 
purpose 01 earning prolit, which involves regular 
transactions. There are many lactors determining 
whether or not an activity is an active business. 
However, the two most important lactors are the 
'presumption 01 prolit" and regular transactions. 
AIso sea uFor Protit," "lnvestment,1/ "Material 
Participation," "Passive Participation," and 
"Pretit. " 

::apital Costs - Expenditures lar the acquisition or 
mprovement 01 real estate, machinery or other 
lquipment that has a uselul lile 01 more than one 
,ear. These expenditures may be added to the 
lriginal cost 01 the property in arder to calculate 
.djusted basis. Tree planting costs are an example 
II a capital expenditure. 

:apitalization - The process 01 adding the cost 01 
.cquiring a capital asset to a capital account. 
)epending on the nature 01 the asset, the 
:apitalized amount may be recoverable through 

niversity 01 Missouri Center lar Agrolorestry 
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depreciation, depletion, amortization, or only 
through sale or exchange. 

Carry Back (Carry Forward) - An accounting 
technique that allows a taxpayer to get lull benelit 
01 available excess annual tax credits and 
deductions by applying them to previous tax 
returns (carry back) or luture tax returns (carry 
lorward). 

Depletion - The using up or wasting away 01 a 
natural resource. In the case 01 timber, depletion is 
the recovery 01 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 01 a 
capital asset with a determinable uselul lile is 
recave red as the asset is used lar the production 01 
income. Capital assets associated with lorest 
ownership whose basis is recoverable through 
depreciation inelude equipment, buildings, lences, 
temporary roads and the surlaces 01 permanent 
roads. 

Expensing - The recovery 01 an expense by 
subtracting it Irom taxable income in the year it is 
paid or incurred. This is also called deducting. 

For Prolit - A prolit motive is presumed il the 
activity produced a prolit in at least three 01 the 
last live tax years, including the current tax year. 
There are special cases where this prolit 
requirement is modilied. For example, certain 
activities involving the breeding, showing, training 
and racing 01 horses need to show prolit in at least 
two 01 the last seven tax years. (See USDA/FS 
Agriculture Handbook 718, Forest Landowner's 
Guide to the Federallncome Tax.! AIso see 
"Protit. " 

Intangible Property - Property that cannot be seen 
or touched. Examples 01 intangible property 
include lease rights, goodwill, patents, copyrights, 
etc. 

Investment -- An activity engaged in lar the 
purpose 01 realizing a prolit, that does not require 
the regular transaction necessary to be considered 
a trade 01 business. The least active level 01 
participation in an income-producing activity. Also 
sea "Business," "For Protit," UMaterial 
Participation," "Passive Participation," and "Protit." 

Material Participation - "Regular, continuous, and 
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substantial" participation in a business. A material 
participant in a business must meet at least one 01 
the lollowing seven tests. 

1. You participated in the activity more than 500 
hours. 

2. Your participation was substantially all the 
participation in the activity 01 all individuals. 

3. You participated at least 100 hours during the 
tax year, and no other individual participated 
more. 

4. The activity is a signilicant participation activity, 
and you participated in all signilicant participa­
tion activities lar a total 01 more than 500 
hours. A signilicant participation activity is a 
!rade or business in which you participated more 
than 100 hours and you did not materially 
participate based on all 01 the other tests lar 
material participation. 

5. You materially participated in the activity lar any 
live 01 the 10 immediately preceding tax years. 

6. The activity is a personal service activity in 
which you materially participated lar any three 
preceding tax years. A personal service activity 
involves the performance 01 personal services 
including the lields 01 health, law, engineering, 
architecture, accounting I actuarial science, 
perlorming arts, consulting, or any other trade 
or business in which capital is not a material 
income-producing factor. 

7. Based on all the lacts and circumstances, you 
participated in the activity on a regular, continu­

ous, and substantial basis. 

ISee Department of the Treasury, Internal 
Revenue Service, Publication 925, Passive Activity 
and A t-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 

University 01 Missouri Center lor Agrolorestry 
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01 annual crops are examples 01 ordinary expenses. 

Passive Participation - A person is a passive 
participant in a trade or business il they do not 
meet any 01 the rules required lar material 
participation. ISee Department of the Treasury, 
Internal Revenue Service, Publication 925, Passive 
Activity and At-Risk Rules.) Also see "Material 
Participation. " 

Personal Property - Personal property is property 
that is not permanent in nature and is not a 
permanent lixture on land. For example, 
machinery, equipment and livestock are considered 
personal property. 

Protit - Prolit is calculated by subtracting expenses 
Irom gross income lar a !rade or business activity 
in a given tax year. Appreciation in the value 01 
assets is also considered prolit. Prolit Ira m timber 
will most likely be realized Irom appreciation in 
value through physical growth and enhanced 
quality until it is harvested. ISee USDA/FS 
Agriculture Handbook 718, Forest Landowner's 
Guide to the Federallncome Tax.) Also see "Active 
Trade," "Business," and "For Profit." 

Real Property - For taxation purposes, real property 
relers to land and permanent lixtures on the land, 
such as building s, ponds, roads and standing 
timber. A lixture is permanent il it is " ... erected 
on, growing on, or attached to land ... " and cannot 
be removed Irom the land without destroying its 
original use, purpose or lunction. (See Department 
of the Treasury, Internal Revenue Service, 
Publication 551, Basis of Assets.) 

Stepped-up Basis - Il property is acquired through 
inheritance, the basis may be "stepped-up" or 
increased. The stepped-up basis is determined by 
the lair market value 01 the property on the 
deceased's date 01 death or some other alternative 
valuation date. ISee Department of the Treasury, 
Internal Revenue Serviee, Publication 551, Basis of 
Assets.) 

Tangible Property - Property that can be seen or 
touched. This would include trees, machinery, 
equipment, etc. 

CoUegc of 
Agriculrure 
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Discovering profits in 
• unlikely place s 

• • 
• • • • 
• • • • • • • • • • • 

Whether yau own a small acreage just outsidc oftown, 
or a 5,000-acre farm, you may be able to eam supplemental 
income, save maney, and improve and protect yaur 
environment by producing commercially valuable specialty 
products from tree and shrub plantings. There are many 
opportunities for producing, selling, or personally enjoying 
specialty forest products in rural, suburban or even in urban 
settings. For example, is your country home, tarmstead, 
livestock area, or acreage battered by tbe wind or bw-ied by . 
winter snows? Tired of mowing acres oflawn on your acreage 
every weekend? Do you have fencelines, woodlots, marginally­
productive upland fields, streamside areas, pivot irrigation 
corners, or just hard-to-farm small parcels? Any ofthese 
areas could be better utilized by planting woody crops in 
windbreaks, living snow fences, or streamside buffers that 
produce speciaLty forest products (SFPs). 

What are specialty 
forest products? 

Specialty forest produds gene,·all.\' fuI! inlo ono of tour 
categories; 1) medicinal s and botanicals, 2) forest-based foo( 
products, 3) woody decorative florals, and 4) handicrafl 
producls and specialty woods. 

1. Medicinals and Botanicals 
Medicinals and botanicals are plant-

derived substances that are used in a variety ~-.. ~ 
offoad supplements, herbal health items, , 
cosmetics ar other products. Proclucts are ,y' 
made from nearly all parts of trees, shrubs \ .. 
or herbaceous plants, including wood (cedar), k 
bark (smooth sumac, slippery elm), buds 
(cottonwood), lea ves (catnip, ginseng, ginkgo), ,,~ 
roots (sassafras, ginseng, goldenseal), fruit ~Jr-,'( 
and flowers (echinacea, partridgeberry, -
skullcap, Sto 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 producls include nuts, fruits 

and sorne mushrooms. Nuts ¡nelude black walnut, Chinese 
chestnut, pecan (and northern pecan), hickory, buttcrnut, 
hybrid hazelnut and ginkgo, Superior nut cultivars exist f()}' 
aH ofthese species. Commercial nut markets inelude in-shell 
products, whole and crushed kernels, oils and cünfedions. 
High prices for fresh kernels are often paid by high-end 
restaurants, bakeries, etc. 

Cornmonly harvested fruits inelude chokecherry, 
highbush cranberry, sand cherry, currants, CorneliancherrO' 
dogwood, elderberry, saskatoon (serviceberrO' or juneberry), 
jostabeny, Nanking cherry, chokeberry, buffaloberry, pawpaw, 
and persirnrnon, arnong man)' others, Al! are harvested fol' 
home consumption, but manO' are also gathered for 
commercial use as fresh fruit, jams, jellies, 
syrups, juiees, coneentrates, confections ~ 
and wines. Berries usually sell lor $0.65 
to $l.50 or more per pound. 

High value gourmet mushrooms (ü.g., 
Shiitake and oyster) can be intentionally 
cultivated on logs 01' wood chips in a forest 
setting, These are marketed in supermal'kets Food products 
and ethnic or high-end restaurants. 



Woody Decorative FIoraIs 
Any woody plant species that has a colorftil Ol" unusually 

lped stem, bud, flower, fruit DI' even leaf can ~ecome a 
orative flornl producto Examples include cultIvars ofred 
l yelJow-stemmed dogwoods; curly, pussy, flame and basket 
lows; red (sweet'.) birch; holl), and bittcI'sweet vines (fOf 
fruit); flowul'ing branches offorsythia, appl.c, cherry, 
m, wltchhaze!; and many athers. Floral de.:Hgners 
"easingly use these materials fresh and dried in creativo 
al arrangements. . 
Good opportunities exist for garnering substantlal return,s 
)foducing and marketing decorativc wood)' stcms. Retall 
¡sts generall.\' pay around $0.50-$0.80 per 4'-5' stcm for 
y DI' pussy willow. Decorative florals can be sold dlrectly 
,tail floral shops, large retailers anc! wholesalers 
,ughout the USo For examplc, nearly 200,000 woody stems 
sold eaeh year in Nebraska alone (Lambe, D. 2000). 

ti tS .g •. { 

Woody stems are sold fresh or 
dried, dcpending on the end use. 
Flowel"ing stcm material is generaJly 
cut dOl'mant, and is foreed to flower 
by eithel" the grower or florist. Sorne 
plant matorials with showy leaves are 
preserved by soaking in glycerin and 
enhanced with various dyes, 
increasing their value. "Floral greens" 
are cuttings from conjferous trees (firs, 
spruces and pines) for use in wreaths 
and seasonal decorations. Produced 
in native northern forests, they are 
a multimillion dollar industry in a 
number of northern states. 

'<. 1 ~-. ' .. ;, ,', "t 

§pecialty Forest Products Witb Commercial Markets 
lecies 
TS., __ ... _, 
'emut 

Scientilic Name Cultivars lar SFP Productian Products/Characteristics 

fresh nuts 

, • 
Istnut, Chinese 
'90 
elnut, Hybrid 

Juglans cinerea 
Castenea moJlissima 
Gink90 biloba 
Co¡ylus hybrid 

"Kenworthy", "Mitchell" 
Many 
"Salem Dandy", "Salem Lady", "Mother Load" 
"Farris 88-BS", "G-l" "G-14", "GellaUy # 502" 
MGrimo 188P", "5kinner", "Grand Traverse~ 
'WinkJer", "RutterlBadgersett Hybrids" 

freshnuls • 
canned nuts, medicinal 
fresh nuts, oils, syrups, nutmeat, confeclions , 

in, Northem 
lut, Blaek 

rlT~_ .. 
:01 
lIoberry 
'ry, Nanking 
TY, Sand or Bush 
ry, Black 
,ebeny 
:echerry 

:>errybush, American (Highbush) 
mI. American Clave 

nt, European Black 

ni, Red 
nt, White 
000, Comeliancherry 
leny 

3berry 
Jerry 
1ardy 
rry 
lersey Tea (Redroot) 
'w 
1mon 
Wild 
toon (Juneberry) 

'OY OECORATIVE FLORALS 
Crabappre 

Red (Sweel) 
weet, American 
lOd, Bloodtwig 
00, Reelosier 

00, Tatarian 

Carya illinoensis 
Juglans nigra 

Prunus armeniaca 
Shepherdia argentea 
Prunus tomentosa 
Prunus besseyi 
Prunus serotina 
Aronia melanocarpa 
Prunus virginiana 

Viburnum trilobum 
Ribes odoralum 

Ribes nigrum 

Ribes rubrum 
Ribes sativum 

.~:_- . 

Cornus mas 
Sambucus canadensis 

Ribes hirtellum or R. uva-crispa 
-Ribes nigidrolaria 
Actinidia araguta 
Morus rubra 
Ceanothus americanus 
Asimina triloba • 
Diospyros virginia 
Rosa arkansana 
Amelanchier alnifolia 

Malusspp 
Betula lenta 
Celaslrus scandens 
Cornus sanguinea 
Comus serieea 
Cornus sencea varo coloradensis 
Cornus serieea 
Comus sericea 
Cornus alba 
Cornus alba 
Cornus alba 

many 
many 

"Moongold", "Sungold", olhers 
None 
'White", standard red variety 
"Hansen", "Sioux" 
None 
"Nero", "Viking" 
"Boughens Chokeless", "Robert", 
"Pickup's Pride", "Goertz", "Garrington" 
"Sehubert" or "Canada Reer 
'Wentworth", "Hahs" 
"CrandaJl", "Desere!", 

"Consort", "B!acksmith", "Brodtorp" 
"Ben Sarak", "Laxton's Giant", others 
Many 
Many 
"Elegant", "Redslar", "YeJlow", "Redstone" 
"York" 
"Adams" 
"PixweU", 'Weleome", ''Clark'' 
"Jostagranda", "Jostina", "Red Josta" 
Many 
"Johnson", "Weisman","Cooke", 'WeJlington" 
None 
Many 
"Hieks", "Meader", "Pieper", "Runkwitz" 
Unknown 
"Smoky", "Northline", "Pembina", "Thiessen" 
"Martin", NHoneyw-ood", "Nelson" 

Many 
None 

____ o __ ~_ 

None 
"Alrosanguinea" 
"Cardinar 
"Cheyenne" 
"Bailey's Red" 
"Colorado Red Osíer" 
"AlJemans Compac!" 
"Sibirica" 
"KesseJringii" 

fresh nuts, nutmeal, confeclions 
fresh nuts, on, nutmeat, nutsheJls 
.. ,'. -. ~ • 

fresh and dried !ruit, jam • 
fresh fruit, jeUy, wine 
fresh truil, jelly 
fresh truil, JeJly 
fresh truil, jeUy, wine, jures 
jeUy, juice, persistent winter !rui! • 
fresh fruil, jeUy, wine, syrup, juice 

fresh fruit, jelly, wine, syrup, juice • 
fresh fruil, jelly, wine, juiee, syrup, medicinals 

!resh fruil, jelly, wine, juiee, syrup, medicinals 

fresh truil, jeUy, wine 
fresh fruil, jeJly, wine 
fresh fruil, jam, sparkHng wine 
tresh fruit, jeJly, wine, jurce, lea, medicinals 
fresh fruit, jeUy, wine, juice, lea, medicinals 
fresh fruit, lelly, juice 
fresh truil, jelly, juiee 
tresh fruit 
fresh fruit, jeJly, wine 
tea 
fresh frui! 
fresh fruit, jam, wine 
tea, syrup, jelly 
fresh fruit, jeJly, syrup, jurce 

• 
• • • flowers, torced . 

speck!ed burgundy slems • 
branehes with orange berries 
dark, blood red or burgundy stems, suckers freely . 
bright red·orange slems, suckers freely . 
red stems, suekers freely • 
red slems, suckers freely 
red stems, suckers freely 
red stems, suckers freely, few lateral branches 
bright coral-red stems, suckers freely 
brownish purple stems, suckers freely 

-, 

• • • • 
• 



'ecialty Forest Products 
.4. Handicrafts and Specialty Woods 

Specialty woods and other natural material s are often used 

•
by local artisan:; in handicl'uft products. The same ;'basket" 01' 

"Strearnco" willa\\' LS'alix purpurea) used fOf streambank 
stabilization can be made into bent willa\\' furniture. and also 
is used in floral arrangements. The deep lesions on "diamond 

•
willow" stems are carved and polished by craftsmen to create 
beautiful walking sticks, sometimes selling for up to $100 or 
more. 

Smooth sumac, hickory, and aspen saplings are converted 
.to walking sticks and mass marketed. Wood carvers use 

cottonwood bark and many types of "character" woods such as 
butternut, basswood, figured walnut, and catalpa. Burlwood 

•
ofmany specie:-; is uHcd io create decorative inlays, furniture 
and art pieces. Similarly, turning "spalted," or partially decayed 
and stained wood, reveals heautiful grain highly valued by 
craftsmen. Pine eones and other seed capsules and pods are 

.wide}y used in erari, poipourri and seasonal products. Delicious, natural foad products Imaginative use 01 hazelwaod in lurni 

• Specialty Forest Products Witb Cmnmet'CÚll Markets 
Species 

~Wood, YeUaw Twig 
~ythiaspp. 

•• ~olly hybnd 

.,'Iy, Winlerberry 

~um, Peach, Cherry 
WlIIaw, Purpleos'ler (Basket) 
'Nillow, Carkscrew 

ttilloW, Pussy (Japanese Gianl) 
Willow, Pussy (Goal) 

tiuow, Pussy (Black) 
Uow, Pussy (Rosegold) 
Uow, Flame 

'Nrtchhazel, Gommon 
Nitchhazel, Hybrid 

.OICINALS ANO BOTANICALS 
31ack Cohosh 
31ackhaw 

---rool 
~CohoSh 

31ue Gentian 
"'ulver's RooI 

~~e!ion (rool) 
_órt,.,rry 

:;¡¡ngko, Maidenhair tree 
?inseng 

_Idenseal 

"lIIIIIyapple 
'Jettle 
JartJidgebeny 

A>safras 
~Palmetto 

;kuUcap 
;Iippery Elm 

tE
, thSumac 

hom Sumac 
omons's Seal 

itoneroot (Horse-balm) 
Valnul, Black 

.tergreen 

~chhazel 

Scientilic Name 
Cornus sericea 
Forsylhia ovala 
Forsythia ovata 
Forsythia ovata 
Forsythia ovata 
Forsythia X intermedia 
lJex verticillata x Uex serrata 

lIex verticillata 
lIex verticillata 
Prunus spp, 
Salix purpurea 
Sal ix 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 inlermedia 

Cimicifuga racemosa 
Viburnum prumifolium 

Sanguinaria canadensis 
CaulophyJlum thalic1roides 
Gentiana saponaria 
Veronicaslum virginicum 
Taraxacum officinate 
Sambucus canadensis 
Ginkgo biloba 
Panex quinquefollus 
Hydraslis canadensis • 

Podophyllum peltatum 
Urtica dioica 
MilcheUa repens 
Sassalras albidum 
Seronoa repens 
Scutellaria laleriflora 
Ulmus rubra 
Rhus glabra 
Ahus typhina 
Polygonatum billorum 
Collinsonla canadens'ls 
Juglans nigra 
Gaultheria proeumbens 

Hamamelis virginiana 

Cultivars lar SFP Productian 
"Ftaviramea" 
"Meadowlark" 
"Northern Sun" 
"Sunrise" 
"Northern Gold" 
"Lynwood Gold" 
"Sparkleberry" 
"Apello" 
"Winter Red",many others 
"Gentleman" 
Many 
"Streamco" 
''Tortuosa'' 
"Golden Curls" 

"Searlel curls" 

"Flame" 

"Jelena", "Diane", "Ruby Glow", 
"Arnold Promise", "PaJlida" 

None 
None 

None 
None 
None 
None 
None 
None lar medicinal purposes 
None 
None 
None 

None 
None 
Nona 
None 
None 
None 
None 
None 
None 
None 
None 
None lor medicinal purposes 
None 

None lar medicinal purposes 

Praducts/Characteristics 
yellow stems, suekers freely 
bright yellow Ilowers, lorced, hardy 
c/ear ye!low Ilowers, lorced 
bright yellow Ilowers, lorced 
golden yellow Ilowers, lorced, hardy 
brilliant yellow Ilowers, lorced 
branches with persistenl brighl red berdes 
male, no Irui!, poUinator lar "Sparkleberry" 
branches with persistent red berríes 
male, no truil, pollinator for "Winter red" 
flowers,lorced 
green flexible branches, also used in baskets 
twisled branches 
twisted branches 
twisted branches, red in winler 
red Ilower bUds, large (1-3") pink-rose catkins 
catkins (1 "), lorced 
black catkins with red anthers, lorced 
pinkish-reddish eatkins, lorced 
bright red-orange stems 
yel!ow tlowers, lorced 
yellow or red flowers, torced 

rool (estrogenic, sedative, anti-inllammatory) 
bark of rool, slem (uterine lonic, sedative, 

antispasmodic) 
rool (emelic, stimulant) 
root (uterine slimulant) 
root (digestive) 
root (Iaxative) 
roo! (Iaxative, diuretie) 
ftowers (mild stimulant, carminative, diaphoreti( 
leaves (aid memory) 
rool (tonic, slomachic) 
rool (astringen!, tonic, antiseptic, diaphoretic, 

styptic) 
root, resin (cathartic, stimulant) 
herb (astringen!, diuretic) 
vine (astringent, diuretic) 
bark 01 root, pith, leavas (Aromatic, demulcent 
berries (anti-inflammalory) 
herb (sedativa, nervine, antispasmodic) 
stem and rool bark (antiseptic ,astringenl) 
sternwood (astringent, anliseptic) 
berríes (astringent, antiseptic, beverage) 
root (treal skin irritations, indigestion) 
rool (diuretic. aSlringenl) 
nutshell ("soft" abrasive in skin cleansers) 
leaves, Oi) 01 Gaullheria (astringent. analgesic, 

anli-inllammatory, antiseptic) 
bark, ¡eaves astringent 

~djcraft products can be derivad from lorest-grown trees, shrubs, vines, pine needles, etc, Mas! 01 these products are nol produced commercially, bu! are ¡nstead harveste< 
.' existing forests, Markets can be small and easiJy overwhelmed wilh excess supply. 

• • , 

• • 



tking conservation pay: producing specialty 
est products in agroforestry settings 

3pecialty forest products come from woody plants that can be planted 
lyS that provide many environmental and conservation benefits. 
'can be planted in a field or farmstead windbreak, in a large 
nunity \vindbreak that protects an entire rural town or village, or 
iving snow fence. Wind protection increases crop yields by up to 
reduces €nefgy costs around the horne and farmstead, and trims 
removal costs, Woody plants can also be used in streamside buffer 

:; to intercept pollutnnts. SFP-producing plants used in conservatian 
.ings can reduce soil erosion, improve water quality, cnhance wildlife 
,at, and improve your own quality of Efe. They al so cao be arranged 
lSS groupings or "on:hards" to maximize production efliciencies. 

~ven a backyard can be transformed ioto a low-maintenance "edible 
y landscape" for hoth people and wildlife, filled with species that 
lce high quality nuts, berries, and mushrooms, Kids want a snack? 
them into the backyard to "graze" for fruits and nuts, And if you 
have time to harvest the "fhJits" of your yard, the local wildlife will 
inly benefit from 
vailable food and 

.s with any crap, 
mges abound, The 
g of harvest, 
lability of the 
ct, available labor, 
:'e pressure, insects 
iseases, year-to­
Iroduction 
>ility, and lack of 
lized subsidy or 
Lsurance programs 
uire planning and 
~ement. Produce red-stemmed dogwoods in your windbreak 

keting specialty forest products for 
olemental income 

}st SFP.s can be soJd j~ the marketplace. Sorne markets are quite 
md weIJ-structul'ed wlth both wholesalc and rc1ail outlets 
ltive florals, sorne fruits and nuts), Other markets are more 
ted (a l,ocal jelly company, winery, floral shop, craftsperson, the 
lrmerS mnrket, or a l'OadSlde stand), and are better suited for the 
)foducer. Larg~ .or s~lHlI, al! specialty forest product markets are 
markets, rcqull1ng far greater marketing efforis than do traditional 

lalI~r nicho markct~ may be easily ovcrwhelmed byexcessive 
Pnces can be volatIle, depending on product supply and quality 

'roducts have seasonal markets (pussy \Villa\\' in the spring, holly 
the h?hday seasan! ~crries when ~ipe), others are morc year.round 
lrly wIllows), It dehmtely pays to hne up markets be{ore production 
Clents are madc. Sol id marketing and quality production can earn 
lcer highcr prices Hnd consistently greater profits. 

mary 

~cialty fore~t pr,'Oducts produced in woodlands or in agroforestry 
gs can provlde lmpOl'tant supplemental income to rural and semi. 
sidents, and aL Lhe same time impI"Ove the environment. Successful 
'rs c1early necd to be skilled growers and effective marketers of 
'oducts, 

Selected Resources 
• Agroforestry information: 

http://www.agroforester.com 

• Conservation Trees, National Arbor Day 
Foundation, www,arborday,org 

• Farming the Forest {or Specialty Products, 
Proceedings o{ the North American 
Conference on Enterprise Development 
Through Agro{orestry, Minneapolis MN, 
October 4·7 1998, 1999, S, Josiah, Editor, 
University ofMinnesota: 800-876-8636, or 
www.extension.umn.edu. 

• lncome Opportunities in Special Forest 
Products,' Sel{-help Suggestions 101' Rural 
Entrepreneurs, 1993, M,G, Thomas, USDA 
Forest Service, Ag, Info, Bulletin 666, 

• The NationalAgroforestry Center produces 
a number of SFP-related publications: 
http://www, li bfind, unl ,ed u/naclpu bs/ 

• Non-Wood News 
FAO:http://www,fao,org/forestryIFOP/FO 
PWINWFP/newsle-e,stm 

• North American Fruit Explorers: 
http://www,nafex,org 

• International SFP: 
http://www,fao,org/forestryIFOPIFOPWIN 
WF /nwfp-e,stm 

• SFP use and markets: 
http://www,sfp,forprod,vLedu/speciaIJp, 
htm 

• SFP information by species: 
http://www,hort,purdue,edu/newcrop/defa 
ulthtml 

• SFP reference info,: 
http://www, ifcae, org/ntfp/ 

• Woody Decorative Floral Assessment /'0,. 
Nebraska, 2000, D, Lamhe, University of 
Nebraksa·Lincoln, 

Photo and Graphic credit., 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 

Fund.d~ 
S".'.'n.b,. "'!I,Ie"",,,. 
Roo~_E"""'Uon 

Ne15'VfRSITT Of 

Lineoln 
USDA Natlonal 
;';;=111 •• Agroforestry 
.. Center 
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jo ;'. 

Gagner de I'argent '. 
avec des arbres de qualité 

i'~ ,'. .' . 
; • 't.'" ... ~ 

• 

Semis de colza entre de,s m' 

." récoltés au. bout de 20,f¡ 50 ans, Les arbres poussent beaucoup 
plus vite en présence des cultures. Bien entretenus, i/s· donnent . 
un bois sans noeud valorisé en tranchage et déroulage. . ~:: :. "-p:::ll'r.r--::;:¡¡¡::--"'-------~;'. . ,,,. ,. 

" .: .. " 'l'''''': .. 

Prolection j 
des jaunes arbres 1-' 

. -'... . .~~:. :.~'.~ \l~':. ',' 

,,'; " ... 

Offrir une ,mag~ différente 
du métier d'agriculteur 
,,, en créant des paysages originaux, 

attractifs et sécurisants. Ces nouveaux 
paysages répondent aux 

attentes de la société 
et correspondent 
aux orientations 
actuelles de 
la politique agricole 
de I'Union européenne, 

Noyers ellrilicaJe, 
iCharenle-Marilime 

I 

Prendre plaisir a élever des arbres 
Apprenez a connaitre les arbres, 

f¡ les entretenir, et regardez les grandir, 
. Cultivez. des allées verdoyantes e,t vous ~omprendrez ! 
\. " .. 

Peupliers el pommes de terre, Gard 

" - .... .... ,. . : 

• 
• 
• • • • Mem, ., 

I • • 
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l\tIai~tenir-votre revenu"agricole"" 
".: avec les ;cultures entre I~s lignes d'arbres:~"" .; 
Le rendem~nt des cultures intercalaires re§te stable 
10ngtemps~(1O iI 15 ans sur. 90 % de la parcellet 
et diminue ensuite lentement. L'écartement 
entre les lignes d'arbres est c~oisi ,. . .. <~ 

pour tenir compte de la culture .~. , 
associée et des contraintes '5 ,. . -

de la mécanisation. . > ~'., , . 
~.,.. ". :,;.).l~ _~ .:,,' , 

--',' " . 
.t.,.' • ~ • - , 

.';') , Prése' r)quajité 
~- ... 

" .~ J de)'-e·nyironnement. 
Arbres et cultures biim gérés ensemble 'sont 

~,". complémentaires. Le! ~rbres limitent I~s'rísques 
• r . , . 

de pol/utio,! par Ie.ssivage des .. élémentl! ~rti/isants, 
_ • freinent I'érosion, 'enrichissent le sol en.ihati!lI'e organique. 

, 1/s peuvent favoriser les populations d'auxi/ÚJires?' I . 

p¿ur la protection intégrée'des cultures inte[cilálr;¡ 

, " 

','r, I/1 
~ fY 1 p' 

" .t '''', r ~ • ,,~,. .. ' 

Diversifier les"activités' 
. de votre' e~plbi~atib'~ 

. .' ,.,. 
,r ,o" 

_¡.~., /t 

~... -t-f.... 

~.". en cultivant des arbres. Sur une p.,ortionJimitée'" .. : " • .i' .•.. ,.' .................... _-... ,_ ..... ,. ,.::--.;;.,-t- . 
de votre SAU (10 a 20 %),.des plantations:agroforestieres . 

"introéJuites " '. • val;u~" .. '. 

; 

. ~ . 

:: ;~:~e:X::~i;::i~:;'~e~,:~:;"S.'.~ _~.~~.~, ~.l.;.:!.i,.~~,~,~_'~~~:~. ~~ .... ~~ .. j~~~~~;~~t~~~ ~i".·.'. ::." .. :~;.,>.,~,[,~:!,~r)~,~_,~~R~,· ?,::.-.r J.,·,');, ~:.: 
~ ... " "'L ... .-: .. :: ..•. ,:,.~.,-':"':-.... .... "'_"_".' -' ~.. '" __ , .. ...... .......... . .' ..., '''~''''~' 

. Transmettre U~' patrimoine' vivant . ..',' ",' .... " .' 
L~s agroforestiers' traditionnels ' 

t'" \ • ' 
du Daup~iné vous le diront " 

les arbres transmis de pere en fils 
sont respectés. Chaquearbre récolté 

pour financer un investissement 
professionnel ou familial est aussitót 

replanté pour les enfants. 

\ •. #!~ ...... 

~J~}rr'''"~} .~ 
J..,:-; 

- "~. 

~:' .: .-:. 



' .. 

... avec les fu'tures entre les IIgnes d'arbres: . .,.. ,'''.' 
Le rendemf!nt des cultures intercalalres re§te stable' 
longtemps' (10 ¡) 15 ans sur. 90 % de la parcellet 
et diminue ensuite lentement. L'écartement 
entre les lignes d'arbres est cll.oisi .~ 

pour tenir compte de la culture 
associée et des contraintes i' 

de la mécanisation. 

r 

Merisiers ~t ~olza, h~rd ,/ .... 
Préserver)a qualit'é 
de I'e'nvironnemenf ... ,,/'.., . 

~ .• ' Arbres et culturespien gérés ense",b/~ sont 
. complémentaiies. Le{arbres limitent les risques -., . . 

. de pollutio.,tJ par 19sivage de~.élé?tent~ [1rtilisants, 
_' freinent I'érosion; enrichissent le sol en.(ñ!l~i.ere organique. 

lis peuvent favoriser '¡es populations d'aiJ)(l/iaips ~.~ 
pour la protection iniégréedes cultures interc¡(~lret 

. ~ . . /'f'i.p. '. . 
- .:(. _' ..... ,"t.46-, . 

~ ".'*-" , .' : .. "4-

DiveO"sifier les:'activités" . '~_',' (' ·irw-~·· 

de votre exploitation . .' ,..' 
'-.:. en cultivant des arbres: Sur une lI.ortion linlitlfe' . . -, - '-, - ... ' .... ..,. _.~.' 
. de votre SAU (10 ¡) 20 %),:des pla'ntaltio,~s .• ~grIDf9,r~~it!¡lf·e~ 
introduites progressivement augmentent la valeur. . . 

. de votre exploit~tion, .san; d~minutio"n notable" ~ -~:~~~.f.~j.~,:, ... ) \ . .:~:"F~, tI.~'.1< 'l.': 
de son revenu agricole. . ~ .. :.\ '" . ~ ... li:·::.,\:~~1;·"-f~':~~" .. ,'~ '~:: Va. .• 

• - ..... ". . . ... .... "\i.",.~ ... ~~'! ~ . ;1.::_' 

. Erables el pature, Aude 

.... , '..-." . 
Transmettre un patrimoine vivant 

Les agroforestiers traditionnels 
du Dauphiné vous le diront : 

les arbres transmis de pere en fils 
sont respectés. Chaque arbre récolté 

pour financer un investissement 
professionnel ou familial est aussit6t 

replanté pour les enfants. 

I , t : , , 

• • 

• • 
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~ 
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Une plantation agroforestiere,. 

Les études de rentabilité menées n2r.,"n 

montrent que les projets agl'of,,(e¡¡tí~~;~~ 

présentent des¡ ~~~:~:!~~~~~¿~~ 
voíre supéríeurs, á la SI 

d'origine ou á un boisemen't ~8'~~¡IQ:? 

réversible 

Apres la récolte des arbres, le dessouchage 
de la parcelle demande peu de travai/ et n'ablme 
pas le sol, La parcelle peut facilement 
retrouver sa fonction agricole d'origine, 

facile a réali 

Planter et entretenir les arbres 
une activité qui s 'apprend, Cultiver entre les arl"e:¡',,', 

demande une nouvelle technicité a votre DD,"/:Ii,,?I' 
Des ouvrages existent. Faites appel á un tec'hnící,¡n!:,: 

compatible avec le Sl.~,~""j~ 

L'agroforesterie permet au propriétaire de plan(E'Mlo.~ 
le fermier exploiter la terre, Un contrat onicíl:e 
de /'accord et les responsabilités res'pe,ctiI1es,,:.et 
prévoir une rémunération du fermier pour /'",;tr..ti"n 

encouragée par les pouvoirs 

créative 
Un projet agroforestier laisse place a votre tm"glllat,iO!' ml!,W,¡ii 
les essences d'arbres, diversifiez les plantes as:¡oc,iéE!S",,?~i~*!~él~~ 



Australian 
Forest Growers 

Are; 11<\::; ¡)l.'en in e:-:istence since 19G5I. 115 members incILJd~' rores\ growcrs 
engaged in í,Un! ioreslry, prívate IlfJtive (orestry, and several corpori.lle 
mcmbers, mOSI of whom df€ managed investment scheme (¡\11SJ or 
IJr()Sf)(~CluS comp.lnies. AFG has a national special ¡meres! branch called 
Treefarm Investment Managers Australia, which represents those MIS 
cOl1lpi1nies. 

AFe represents over 1100 growers directly as well as the '¡nleres!s oí 
oyer 30,000 growers \Vho invest through MIS companies. AFG provides 
a range of services 10 jls members including the quartC'rly magazine 
Australian Fores! Grower anc/ other pubJications, aS well aS certiiication 
Di pruned stands for clearwood production. AFG can be contacted JI 

national.office@afg.<Jsn.au or visit our website www.afg.asn.au 

AFG also manages the Farm Forest Une website (hUfJ://www. 
farmforestline.com.aujL Farm Forest Line is a free information service 
m~lnJged by Australiélf1 Forest Growers in association with Melbourne 
University 5chool of Resource Management dnd Energy Striltegies. Farm 
Forest Linc ¡J(ovides reliable information and advice about ¡Mm íorestry 
fJractice, opportunities anc! developments. 

• 



An Austmlian Governrncnt I nitiative 
Joint 

Venture 

The Australian Foresl Growers ¿¡Iso contri bu te to ¡he pa.rtnership and provide a 
valuabJe inclustry perspective. AcJcJitional support is provided by Ihe N,llurJI Héri¡,lge 
Trust, Grains R&D Corporation (CROO ancl Ihe AustraJian Greenhouse Officc. 

The Joint Venture Agroiorestry Program works lo develop practical dgrororestry 
systems and strategies ior Ihe combined purposes of commercial prDdl/Cljan oí 
(ree producls, increased agricultural productivity, and sustainable latural resourre 
management within Ihe agricultural environment. The ¡VAP is helping lo provide Ihe 
knowledge base tha! landholders need tú inves[ with confidence in agroiorestry. 

¡VAP has funded over ten years nf research into a broad range of aspects of farm 
forestry Jnd agroforestry. Groups conducling ¡he research include universities and 
the Commonwealth Seienti(ie aJl(1 Industrial Researeh Organisation (CSIRO). Tapies 

incJude: 

• bionergy and short r01Jlion woody crops 

• new woody perennial species and products for low rainfalJ regions 

• silvicufture, Iree breeding, social and economic impacts and impediments lo farm 
forestry 

ti hiodiversity within native foresl and planlations 

• farm foreslry design al the farm and calchment level 

e the role of farm forestry and agroforestry in achieving natural resource solutions 

Three partkularly importan! current issues for Australia are: 

e dryland saJinily in south-western Western Australia and the Murray Darling Basin 

8 the impact of trees on catchmenl water yield for agriculture and urhan useS 

• nldnaging remnant and planted forests for biod;vers;ty dnd eco~.ystem services in 
agricullurallandscapes. 

• 
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Developing Prosopis as a valuable resource for dry zones 

The Forestry Research Programme of the UK Govemment's Department for International Development (DFID) 
has supported HDRA in running a series of research and development projects sinee 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 roday, epiromise the problems of, and failures in, 
promoting new dryland tree crops; a number of which 
afe now invasive weeds. 

Over twelve years, researchers at HORA and their 
collaborators have played a valuable role in 
identifying and overcoming sorne constraints to [he 
development of these trees as a resource, adapting 
activities ro meet changing demands. In so doing, 
support continues ro be offered for the provision of 
much-needed resources ro improve livelihoods of 
sorne of the poorest people in the world's drylands. 

Finding the right species 

Early HORA trials indicated that for the most arid 
are as with no post-planting eare, Prosopis species are 
able ro survive and grow betcer than trees of any other 
genus. OFID supported two projeets from 1992 ro 
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. Parallel to this was a demonstration and 
extension project in India, which also involved 
Prosopis species, and field-tested sorne of the same 
accessions and techniques. 

As results were presenred ro 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 
sorne obvious taxonomic problems that required 
resolution. 

Gathering global knowIedge 

In 1998, work began on a programme ro gather the 
global knowledge on the most important and 
widespread tropical species, Prosopis juliflora and 

related tropical species. By 2001, a comprehensive 
monograph and referenee database were produeed 
whieh are still in high demand, and a technical 
extension manual. aimed speeifically at India, was 
also published, in English and Hindi. 

Four principal constraints ro the development and 
promotion of Prosopis were identified, centred on: 
problems in species identification, tree and stand 
management, proeessing of tree produets, and their 
cornmercialisation. Sorne Dr all of rhese are reasons 
for lack of suceess in developing many dry zone trees, 
indicating eommon lessons ro be learnt. 

Making an impact 

Aiming at management and utilisation of Prosopis, 
wotkshops and a seties of training eourses were 
organised in India in 2001. These proved popular, 
with demonstrations of saw milling, pod processing, 
feed mixing and making human foods. Participants 
at alllevels noted a problem in policy and attitude 
rowards chese trees as a resouree. Three poliey briefs 
were then produced in 2002 and widely distributed; 
one aimed at India, one for a global audienee, 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 R juliflora stands to productive 
agroforestry, high#pruning scrub trees ro single stems. A 

novel approach promoted by HDRA ~ demonstrated during 
a training course in Tamil Nadu, India, 2001. 
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Aiming at overcoming the taxonomic problems, 
HORA 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. Oetailed leaf measurements, 
chromosome numbers and molecular markers were 
used ro separare the twO most common tropical 
species, P. juliflora and P. pallida that were previously 
treated rogether. From this work, a field identification 
guide was published in 2004. 

Spreading Ihe knowledge 

These publications and this wealth of experience, are, 
thanks ro OFID, now available ro all individuals and 
organizations with an interest in seeing this 'tree of 
the poor' becoming one which helps lift the poor ro 
a bener and sustainable life. 

Identifying Tropical Prosopis Species: A Field 
Guide. Pasiecznik NM, Harris P]C, Smith S], 2004. 
HORA, Coventry, UK. 3lpp. 

The Prosopis juliflora - Prosopis pallida Complex: 
A Monograph. Pasiecznik NM, Felker P, Harris P]C, 
Harsh LN, Cruz G, Tewari ]C, Cadoret K, Maldonado 
L], 2001. HORA, Coventry, UK. 162pp. 

Managing Prosopis juliflora (Vilayati Babul): A 
Teehnical Manual. Tewari ]C, Harris P]C, Harsh 
LN, Cadoret K, Pasiecznik NM, 2000. CAZRI, 
]odhpur, India and HORA, Coventry, UK. 94pp. 
(English and Hindi language versions). Available 
to download at www.hdra.org.uk/int_res. 

The Genus Prosopis: A Referenee Database. 
Cadoret K, Pasiecznik NM, Harris P]C, 2000. 
(Version 1.0): CO-ROM. HORA, Coventry, UK. 

Poliey briefs. Pasiecznik N, 2002. HORA, UK. 
1. Prosopis (mesquite, algarrobo): Invasive weed or 

valuable forest resource? 
2. Exploiting the value o(Prosopis for dryland forestry 

and agroforestry systems. 
3. Prosopis juliflora (vilayati babul) in the 

drylands of India: develap this valuable 

resauree - don't eradicate ir. 

Seleeted additional dissemination 

Management and U tilisation of Prosopis juliflora -
Training Manual Neelakantan KS, Oasthagir MG 
eC al (eds.), 2001. Forest College and Research 
Institute, Tamil Nadu Agricultural University, 
Menupalayam, India. 

Prosopis juliflora; Parl 1 - Don't see it as a disaster; 
Part 2 - Unexplored multiple uses. Counrrywide 
Classroom Network educational video films, 2000. 
University Grants Commission Oistance l.earning 
Programme, India. 

Prosopis Species in the Arid and Semi-Arid Zones 
ofIndia. Tewari ]C, Pasiecznik NM, Harsh LN, Harris 
PJC (eds.), 1998. Proceedings of a Conference, 21-
Z3 November 1993, CAZRI, ]odphur, India. The 
Prosopis Society oflndia and HORA, Coventry, UK. 
IZ8pp. 

Prosopis gene tic improvement trials in Cape Verde. 
Harris PJC, Pasiecznik NM, Bradbury M, Vera Cruz 
MT. 1997. In: Felker P, Moss] (eds.), ProsoPis: Semi­
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