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Inventorying Trees in Agricultural Landscapes: 
Towards an Accounting of Working Trees 

C.H. perryl*, C.W. woodall', M.M. schoeneberger2 

Agroforestry plantings and other trees intentionally established in nud and urban areas are emerging 
as innovative managemnt options for addressing resource issues and achieving landscape-level goals, An 
understanding of the contributions from these and future plantings would provide critical information to 
policy and program developers, and a comprehensive inventory would contribute to estimating the 
cumulative effects of these plantings. Trees used in these practices are not explicitly inventoried by either 
of the two primary national natural resource inventories: the Forest Inventory and Analysis (FIA) program 
of the USDA Forest Service and the National Resources Inventory (NRI) of the USDA Natural Resources 
Conservation Service. The FIA program inventories trees in forests meeting specific size and density 
criteria. The NRI program co~npiles natural resource infomation on non-federal land in the United States. 
In this study, we estimate the agroforestry and other tree resources of Iowa and Missouri and document 
the obstacles to effective inventories of agroforestry practices. We propose minor modifications to 
national natural resource inventory programs that would lead to an improved assessment of agroforestry 
and other tree resources and practices. 
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restore key ecological services that we deem 
INTRODUCTION valuable (USDA Natural Resources 

What are working trees? 

'FVbrking trees are those intentionally 
established in rural and urban landscapes to 
achieve specific functions. Agroforestry is the 
use of working treesfor agriculture and is 
distinguished from traditional forestry by having 
closely associated agricultural or forage 
production (USDA Natural Resources 
Conservation Service, 1996). Agroforestry 
includes a number of practices: field, farmstead 
and livestock windbreaks; riparian forest 
buffers; silvopasture systems; alley cropping; 
forest farming; and a variety of special 
applications to help manage natural resource 
issues such as waste management and wildlife 
habitat. Christmas trees and nutlfruit orchards 
generally are excluded from the defition. 
Specific details are available from the USDA 

Conservation Service, 1996). These services 
range from the maintenance of air, water and 
soil quality to enhancing crop productivity, 
conserving energy, and diversi@ng income (see 
other papers in this proceedings). A linked 
system of upland and riparian buffers, in 
conjunction with other conservation practices, 
can restore many ecological and economical 
functions while also reconnecting the m y  land 
uses and owners within watersheds (National 
Research Council, 1993; Schoeneberger et al., 
2001; National Research Council, 2002; USDA 
National Agroforestry Center, 2004). By 
increasing structural diversity in landscapes, 
working trees have ecological impacts far 
beyond the proportion of land they occupy and 
provide oppoaunities to integrate productivity 
and profitability with enviromntal stewardship 
(Guo, 2000; Olson et at., 2000). One indirect 
benefit from these relatively small, fragmented 
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plantings is the mitigation of greenhouse gas 
edssions and sequesaation of carbon at 
regional and national scales while the bulk of the 
land re-s in its original worhing land use 
(Schoeneberger, 2005). 

m c h  programs promote working tree 
practices? 

Some conservation programs promote the 
use of working tree practices by providing 
financial incentives to landomers for the 
establishment and management of these 
plantings. The Farm Security and Rural 
Investment Act of 2002 increased financial 
support for many of these practices through cost- 
sharing, incentive, maintenance, and rental 
payments, and producer grants (Table 1, and 
USDA National Agroforestry Center, 2003). 
Additional federal and state programs support 
the installation and management of these 
working tree practices. The public's growing 
awareness of these practices and the multiple 
services they can provide on private lands 
translates into greater support for regional 
programs like the multi-state Chesapeake Bayy 
the m i t e  Water to Blue Water, and the Green 
Lands to Blue Mter  initiatives. 

VVhy do we need to account for working trees? 

Despite addressing concerns like water 
quality and gentrouse gas e~s s ions ,  working 
nee plantings are largely m o w n  to many who 
are responsible for developing or influencing 
natural resource invesment directions. 
Agroforestry, by definition, straddles the 
agricultural and forestry sectors, but many times 
is not advocated by either one. The agronomic 
sector views agoforestry as forestry since trees 
are involved; the forestry sector categorizes 
these practices as agriculture since land use is 
not changed by their addition. This is 
problematic as new natural resource policies and 
programs are developed. Carbon sequestration 
efforts, for example, have largely focused on 
adaptive managewnt of existing forests and 
conservation tillage of croplands. Many farm- 
accounting models and tools ignore tree-based 
practices as viable carbon sequestering options. 
The new Voluntary Reporting of Greenhouse 
Gases - Carbon Management Evaluation Tool 
(COMeT-VR.) ( w w  .cometvr.colostate.edu) 
calculates agriculture-sector carbon 
sequestration in the soil fiom shifts in 
cultivation, grazing and other non-tree-based 

Table 1. Several USDA programs support working tree plantings. (Adapted from Godsey, 2003). 

Program Agroforestry practice 

Alley Riparian Windbreak Silvo- Forest 
cropping buffer pasture farming 

Conservation Reserve Program ClRllR 
(W) 
Continuous CRP (CCRP) C m  cYlXvfR 

Conservation Reserve ClVNVR 
Enhancement Program (CREP) 

Envkomental Quality Incentive CII cfl CII C 
Program (EQIP) 
Wetlands Reserve Program ('WRP) CfR 

Conservation Security Program CIR CfR C/R C/R 
(CSP) 
Forest Land Enhancement Program C C C C C 
(m;EP) 
Sustainable Agriculture Research PC PC PG PG PG 
& Education (SARE) 
C: cost share, I: incentive, M: maintename, PG: producer grant, R: rental 
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practices. COMeT-VR thus inadvertentty 
promotes non-tree based magement options as 

carbon sequestering practices for the 
agricultural. sector. 

Which programs are capable of inventorying 
working trees in the United States? 

Ultimately, the conbcibutions from working 
trees would be better esti-ed by a 
comprehensive inventory. Trees used in 
agroforestry practices are not explicitly 
inventoried by either of the two primary national 
natural resource inventory prograxns: the Forest 
Inventory and Analysis (FIA) program of the 
USDA Forest Service and the National 
Resources Inventory (NRI) of the USDA 
Natural Resources Conservation Service. 

For more than 75 years, FX4 has been 
charged by Congress to "'make and keep current 
a comprehensive inventory and analysis of the 
present and prospective conditions of and 
requirements for the renewable resources of the 
forest and rangelands of the United States" 
fMcSweeney-McNq Act of 1928). FX4 is the 
primary source for information about the extent, 
condition, status and trends of the forest 
resource across all ownerships in the United 
States (Smith, 2002). FL4 traditionally 
concentrated on the nation's timber resources, 
but a change in focus was codified by the 
passage of the Agricultural Research, Extension 
and Education Reform Act of 1998, integrating 
FTM with the Forest Health Monitoring (FHM) 
program. Annual FIA inventories are underway 
or completed in 45 of the 50 states, and the data 
are critical to state, national and international 
assessments (Smith, 2W2; Stolte et ale, 2002). 

NRI compiles natural resource information 
on non-federal land in the United States, about 
75 percent of the total land area. NRI has been 
designed and implemented to assess conditions 
and trends of soil, water, and related resources 
(Nusser and Goebel, 1997). P4R.I is mandated by 
Congress to complete the inventory at intervals 
of 5 years or less (Rural Development Act of 
1972 and the Soil and Water Resources 
Conservation Act of 1977). It is conducted in 
cooperation with the Iowa State University 
Center for Survey Statistics and Methodology 
and captures data on land coverhse, soil erosion, 

prime f d a n d  soils, wettands, habitat diversity, 
selected conservation practices: and related 
resource attributes. 

This study had three objectives: 1 ) to 
estimte the area of working trees using Iowa 
and Mssouri as case studies; 2) to evaluate the 
effectiveness of current inventories of working 
trees; and 3) to propose improved methods for 
working tree inventories. 

FL4 applies a nationally consistent sampling 
protocol using a quasi-systematic design 
covering all ownerships in the entire nation 
(Brand et al., 2000). This sarnpling design is 
based on an array of hexagons assigned to 
separate interpenetrating, non-overlapping 
annual sampling panels (Brand et al., 2000) 
(Figure 1). Each hexagon represents 
approximately 2403 ha (5937 ac.), and plots in 
two adjacent hexagons are not measured during 
the same year (Brand ed al., 2000). Permanent 
fixed-area plots are installed in each hexagon, 
and tree measurements (e.g., species, height, and 
diameter) are taken on four subplots (Figures 2 

Figure 1. FLA panels are sampled on a 
rotating basis. At least one F'IA plot is 
installed in each hexagon. 




















