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Executive Summary

In 1962 the Mclntire-Stennis Cooperative Forestry Research Act became law (PL87-788).
Commonly referred to as the Mclintire-Stennis (M-S) program, it provides land grant and other
public universities federal funds to conduct forestry research in eight areas ranging from
reforestation and forest management to forest health, utilization, and policy. Graduate training
is also a desired outcome. A 2007 Strategic Plan that reframes its potential to address current

challenges in sustainability, ecosystems, and managing complexity also guides implementation.

Currently, 78 institutions receive M-S support, of which 13 are 1890 universities, which totals
just under $33 million annually. The USDA National Institute of Food and Agriculture (NIFA)

administers the program.

In early 2012, the Forest Research Advisory Council (FRAC) requested a review of the M-S
program to coincide with its 50" anniversary. The scope of this review is to assess graduate
education and forestry research impacts (i.e., success stories), since 2000. Primary data were

collected through a web-based survey, to which over 90% of institutions responded.

Key findings
* 51 institutions directly support graduate students, accounting for over 1,800 MS and PhD
degrees conferred from 2000 through 2011. These students have gone on to successful

careers in academia, government, and the private sector.

* Ecology, management, forest health, and utilization of forest systems, with strong
integration among these, form the core research emphases. Human and social aspects

receive lesser attentions.

Recommendations:
1. Advocate for increased appropriations. New appropriations would permit a nationally

competitive program to emerge that could do much to advance forestry research.

2. Explore mechanisms to increase interactions among M-S supported researchers. Regional

or national coordination likely would yield benefits and reduce redundancy.

3. Stress the importance of M-S to graduate training. Not all institutions use M-S to directly
support graduate students, but most do, supporting =100 per year. M-S is the only federal
mechanism in place to ensure that a future cadre of researchers who study forestry and

forest systems.
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Introduction

In 1962 Congress passed and President Kennedy signed the Mclintire-Stennis Cooperative
Forestry Research Act (PL87-788). The resulting program, commonly referred to as the
Mclntire-Stennis (M-S) program, provides land grant and other public universities federal funds
to conduct forestry research. It is administratively housed in the USDA National Institute of
Food and Agriculture (NIFA). M-S funds are distributed to each state based on a formula that
considers three factors: non-federal commercial forestland area, annual timber harvest volume,
and total non-federal forestry research expenditures (i.e., the match). The legislation specifies
forestry research in eight areas’:

1. Reforestation and management of forests,

2. Forested watersheds and waterflow,

3. Forest and related rangeland for domestic livestock forage, and wildlife food and
habitat,
Outdoor recreation,
Protection against fire, insects, diseases, or other destructive agents,
Utilization of wood and other forest products,

Forest policy, and

©® N o U0 &

Other such studies as may be necessary.

Program funding has grown (Figure 1), as have the number of participating institutions. In 1999,
just under $21 million were distributed to participating institutions. This remained relatively
constant until 2007, when distributions grew to $30 million and then to $32.9 million in 2011
and 2012. The spike in 2007 reflects a one-time shift of forestry-related congressional earmarks

to the M-S program.

The M-S legislation requires the Governor or Governor’s Designee in each state to designate
the institutions that are to receive M-S funds and, if more than one, the proportion of the
state’s allocation that goes to each M-S named institution. Until 2008, 55 institutions received
M-S funds. The 2008 Farm Bill made the 1890 land-grant institutions eligible to receive M-S
funds. The Secretary of Agriculture wrote to the Governors in the states with 1890 institutions,
informed them of this new eligibility, and requested notification of any revised proportional
allocations that include 1890 institutions. Currently, 78 institutions receive M-S funding

support, of which 13 are 1890 universities.

'See Appendix A for full text of PL87-788.
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Figure 1: Mclintire-Stennis funds distributed by region, 1999-2012

Strategic direction

The purpose of M-S is threefold:
1. Increase forestry research on forest productivity, utilization, and protection;
2. Train future forestry scientists; and
3. Cooperate with states in forestry research.

M-S has a dual focus on foundational and applied research.

In 2007, the National Association of University Forest Resource Programs (NAUFRP), partially

funded by NIFA, convened a M-S strategic planning workshop with its members, external
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partners (industry, NGO’s), and other federal agencies including the National Institute of Food
and Agriculture (NIFA, formally CSREES) and USDA Forest Service to develop a Strategic Plan for
the M-S program®. That document identified six crosscutting, contemporary issues that are
common to all, or unique to some, of the priority areas in the legislation. NIFA reviewed the
plan and accepted the seven issues as valid priorities that are consistent with the legislation and
communicated its expectation to the M-S institutions that these be incorporated into their M-S
program. The seven high priority issues are:

1. Science of integration;
Forest ecosystem services;
Human attitudes and behaviors;
Conflict, uncertainty, and decision-making;
Technological advancements, productivity, and forest applications;

New applications for forest products; and

N o v bk wN

Urban ecosystems.

In 2010, the M-S strategic plan was updated to reflect “changes that have occurred in research,
graduate education and funding since the plan.”? Of particular note was the added high priority
issue of graduate education: “a hallmark of the Mclntire-Stennis Program for nearly 50 years
has been developing the future forestry research and outreach workforce for the Nation. With
the myriad issues facing society today, we must prepare a workforce to meet the challenges

outlined in the above recommendations.”

In addition to ensuring that M-S funded projects comply with the legislative priorities, the M-S
program fits those of the broader USDA and the Research, Education, and Economics (REE) Mis-
sion Area® within USDA. Within the USDA Strategic Plan (FY 2010-2015)°, M-S most closely ad-
dresses Strategic Goal 2, “Ensure our national forests and private working lands are conserved,
restored, and made more resilient to climate change, while enhancing our water resources.”
This strategic goal has four objectives:

2.1—Restore and conserve the nations’ forests, farms, ranches, and grasslands

2 Sustaining Healthy and Productive Forests: An Investment in America’s Competitive Position in the Global Market
Place (Mcintire-Stennis Strategic Plan); National Association of University Forest Resources Programs, 2007
http://www.naufrp.org/pdf/M-5%20Plan.pdf.

* Mclntire-Stennis Strategic Plan: An Update, This two-page update appears in most PDF versions of the document
cited in footnote 2 above.

* For further details on REE Mission Area visit REE website at http://www.ree.usda.gov/about-ree and
http://www.usda.gov/documents/usda-ree-science-action-plan.pdf for the action Plan

> See http://www.ocfo.usda.gov/usdasp/sp2010/sp2010.pdf.
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2.2—Lead efforts to mitigate and adapt to climate change
2.3—Protect and enhance America’s water resources
2.4—Reduce risk from catastrophic wildfire and restore fire to its appropriate place on the

landscape

Regarding the 2012, REE Mission Area Action Plan, M-S efforts more directly address Goal 2—
Responding to climate and energy needs—and Goal 3—Sustainable use of natural resources,
and their respective sub-goals:

2A—Responding to climate variability

2B—Bioenergy/biofuels and bio-based products

3A—Water availability: quality and quantity

3B—Landscape-scale conservation and management

Scope of review

In early 2012, the Forest Research Advisory Council (FRAC) requested a review of the Mclntire-
Stennis Cooperative Forest Research Program to coincide with its 50" anniversary. Prior
reviews were conducted in 1986° and 2004’. The scope of this review is to assess the

effectiveness of the program on graduate education and forestry research.

Survey of participating institutions
Existing NIFA data sources in some cases make it either difficult or impossible to collect certain
data and outcomes. For example, degrees awarded are not collected in NIFA’s existing
reporting system, Current Research Information System (CRIS). Moreover, even if it was, it
would likely underreport such outputs, as graduates students are often funded on multiple
projects of which M-S might be only one component. In addition, student timelines do not
always align with project end dates. Hence, it was decided to conduct a survey of institutions
receiving M-S support to gather two types of data:

1. Student numbers and graduate degrees conferred, and

2. Success stories of both students and research impacts.

°A Quarter Century of Progress: The Mcintire-Stennis Cooperative Forestry Research Program, 1962-1987; National
Association of Professional Forestry Schools & Colleges and USDA CSREES, 1986

7 History and Evaluation of the Mcintire-Stennis Cooperative Forestry Research Program (Thompson & Bullard);
Mississippi State University Forest and Wildlife Research Center Bulletin FO269, 2004
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Data collection

Between December 2012 and April 2013, we conducted a web survey of NAUFRP contacts and
the M-S Administrative-Technical Representatives (ATRs)®. The questionnaire consisted of four
items® covering M-S activities from 2000 through 2011. Response was exceptional: 73 of 78
institutions responded (94%). When weighted by 2011 M-S funds received, 98% of the

distributed dollars are represented in the survey results.™

Results

Graduate student support

Fifty-one institutions (70%) currently use at least some portion of their M-S funds to directly
support graduate students (e.g., salary and fringes) over the study period (Table 1). These
institutions account for 70% of the 2011 M-S funds in this survey. One institution, The
Pennsylvania State University, reported ending direct graduate student support after 2002.

Table 1: Number and percentage of responding institutions that currently using

M-S funds to directly support graduate students

Current Graduate Student Portion with

Support current

YES support
North central 13 2 87%
Northeast 11 2 85%
Southern 10 6 63%
West 12 5 71%
1890s 6 7 46%
Total 51 22 70%

For those who did not use M-S to directly support graduate students, it is still central to

graduate education, as one institution noted in its comments,

8 NIFA requires that each M-S institution appoint an ATR. The responsibilities of the ATR include: determining the
research to be conducted, carrying out the purpose of the Act, and complying with rules and regulations. ATR’s are
often Agricultural Experiment Station Directors, and in some cases forestry deans, directors and department
heads. A list of ATRs is available in Appendix B.

’See Appendix C for text of questionnaire.

%5ee Appendix D for tabulation of institutional responses.
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Most of our [Mcintire-Stennis] funds are not used for graduate student stipends and hourly
wages, but rather for other things that ultimately benefit graduate students in their research
and our academic-unit research productivity overall. Examples include undergraduate lab
and field assistants, equipment, etc. By not allowing for the inclusion of theses "other
things" [in this survey] the full benefits of Mcintire-Stennis funds to graduate student

research and academic unit productivity are not being captured.
Another institution addressed this impact directly,

Although Mcintire-Stennis funds are not used to directly support graduate students...they
are used to support the salaries of faculty who supervise graduate students. These faculty
have graduated 91 MS and 51 PhD students over the years in question (2000 — 2011).

Hence, institutions depend on M-S funds to do different things that ultimately contribute to the
advancement of forestry research and graduate training. Moreover, the enabling legislation
does not prescribe graduate education, although it acknowledges the importance of “training of

research workers in forestry”**

and the 2010 update to the Strategic Plan added “graduate
education” as a high priority. Reduced or contingent state support for higher education may
necessitate different funding portfolios to support forestry programs. Whether direct or
indirect support is preferable is a separate question that is beyond the scope of this review.
However, we would note that there isn’t a clear impact on of one approach on overall research
productivity. Of the 9 M-S institutions with a “high rank” of 5™ or better for research
productivity'” in the most recent National Research Council rankings, 6 currently use M-S funds

to directly support graduate students (Table 2). This is similar to the overall distribution.

Table 2. Nine M-S institutions with NRC “high research” productivity by whether M-S is used
currently to directly support graduate students; institutions listed alphabetically, not by rank

Direct support of graduate Students No current direct support
Colorado State University
Michigan Technological University
University of Georgia
University of Idaho
University of Missouri
University of Wisconsin

Oregon State University
The Pennsylvania State University
Texas A&M University

" Text of PL87-788, see Appendix A.

12 Research productivity here is from the column “Research High” which is “derived from faculty publications,
citation rates, grants, and awards.” See http://chronicle.com/article/NRC-Rankings-Overview-/124731/. We would
note that our use of the NRC rankings is not an endorsement of those rankings or the NRC methodology.

Final Report: Review of Mclintire-Stennis Cooperative Forestry Research Program 7



USDA National Institute of Food and Agriculture

Direct support and degrees

From 2000 through 2011, responses indicate that, on average, 316 graduate students per year

were directly supported by M-S funds (Figure 2). However, that number likely underestimates
support as many respondents reported difficulty in finding complete data for all but the most
recent years (gray line, Figure 2). For 2010 & 2011, when the number of respondents was
highest (n = 46 & n = 47, respectively), M-S supported an average of 485 students per year. The
average number of graduate students supported by M-S funds hovered between 8 and 11 per

year per institution (black line, Figure 2). Regional data and trends are provided in Figure 3.
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Figure 2: Students supported, MS & PhD degrees conferred, institutional responses by year, and

average number of students supported per year, 2000-2011

Over 1,800 post-baccalaureate degrees were conferred over the period that included some

level of direct M-S support to the student (Table 3).

The number of degrees conferred is a lower bound, as there are both missing data (described
above) and lags in reporting. An example of a lag would be a student starting a PhD program in

1998 with M-S support, may have moved to other funding by 2000 and graduated in 2002. It is

Final Report: Review of Mcintire-Stennis Cooperative Forestry Research Program 8



USDA National Institute of Food and Agriculture

unlikely that this degree would have been

captured in this survey, as human resources

records and graduation records are
separate domain according to many

respondents.

By region (Figure 3, next page), the data
indicate that the North Central, Northeast,
and Western regions have similar numbers
of students and degrees, particularly in
latter years when more institutions report
data. For example, these three regions
report roughly 90-100 students supported
per year in 2010 and 2011. The Southern
region offers stark contrast with over 180
students in both those years. Given the
recent inclusion of 1890 institutions in the

M-S program, no clear trends are evident.

Mclintire-Stennis Supported Students are...

Faculty in the USA and abroad

o University of Kentucky

o Colorado State University

o Chinese Academy of Sciences
Government scientists

US Navy Facilities

Los Alamos National Laboratory
USDA Forest Service

USDA Office of the Chief Scientist
US Army of Corps of Engineers

O O O O O

Public & private sector professionals

o WA & WI Departments of Natural Re-
sources

o USDA Forest Service National Forests

o Private Consultants

Table 3: Degrees conferred by type and region, 2000-2011

Degree conferred

Region Masters Doctorate Total
North Central 203 86 299
Northeast 191 160 351
Southern 675 275 950
Western 150 53 203
1890s 13 3 16
Total 1,232 577 1,809
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The Southern region does receive the largest share of M-S funds annually (Figure 1), but those
additional resources only partially explain the higher number of students and degrees. In
addition to student numbers, and degrees conferred, the on-line questionnaire also sought
data on full-time-equivalents (FTEs)". While the data reporting and quality on this variable
were inconsistent, the data do suggest that several Southern region institutions typically fund
small portions of graduate students (< 0.25 FTE), while other regions are more likely to fund

“full” assistantships, which typically equates to 0.50 FTE.

Graphically this is evident on Figure 3 by comparing the “students per institution” black line.
Since 2007, the North Central and Northeast regions have ranged between 6 and 10 students
per institution; and the Western region between 6 and 7. The Southern region has ranged
between 15 or 20 students per institution. Other non-Southern region institutions also allocate

M-S graduate student funding in this way, so this is not peculiar to one region.

These two approaches (i.e., low versus high per student support) have two important and
perhaps competing implications. The “low per student support” increases the number of
students supported by M-S and, by extension, the numbers of degrees conferred—important
metrics for assessing M-S program impact. However, the direct impacts and contributions of M-
S support may be diluted or less clear. The “high per student support” might permit clear
signals of the direct impacts and outcomes of M-S support. E.g., this student, who received all

their funding their M-S, did this research and these findings and products emerged.

Based on national statistics from the USDA Food and Agricultural Education Information System
(FAEIS)*, NAUFRP institutions conferred on average 347 MS and 118 PhD degrees per year in
forestry and wood science/products from 2004"% through 2011 (Figure 4). Expanding to the
broader natural resources conservation group within FAEIS, 1,389 MS and 399 PhD degrees
were conferred per year. Missing data in early years limit direct comparisons, but in 2010 and
2011, 151 MS and 76 PhD degrees were conferred to students supported by M-S. Clearly, it
might be safe to assume that most students supported by M-S funds are in the “traditional”
forest-related domains. As such, M-S supported students likely make up a large portion of the
forestry and wood science/products degrees conferred in the US. However, M-S also likely

supports students in a broad array of natural resource domains that relate to forests and their

Y FTEs indicate what portion of an individual is committed and/or funded by an award. For example, a %-time
graduate assistantship equates to a 0.50 FTE.

" http://faeis.usda.gov

2004 was the earliest date for which data were available on the web-based table maker.
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sustainable management—a broadening perspective consistent with the complex knowledge

challenges that face forest ecosystems and human connections to them.
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Figure 4. Graduate degrees awarded NAUFRP in “natural resources and conservation”'®, 2004 -

2011. Source: USDA Food & Agricultural Education Information System

Success story analysis
Respondents provided over 200 success stories'’ demonstrating the impact of M-S support

from 2000 through 2011. About one-quarter of the stories reflect the experience of students

'® Academic areas within this grouping include Environmental Science and Studies, Fisheries and Wildlife, Forestry,
Natural Resources Conservation and Management, Natural Resources Recreation, Range Science and
Management, Watershed Science and Management, and Wood Science/Products.
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who have moved on to successful careers in natural resources and academia. In order to make
sense of these success stories, we used a standard qualitative analysis technique, called coding.
Two coding, or categorization, schemes were used. First, we assigned a code to each story as to
how it met the legislative intent of the M-S (Table 4). Second, we then assigned a code to each

story as to how it fit the priorities of the M-S strategic plan (Table 4).

The purpose of both categorizations was to explore whether and to what extent the program

has covered the topical areas that key stakeholders have identified as important.

Table 4. Crosswalks from legislative intent and strategic plan foci to qualitative code names
(labels) used in Figures 4 and 5.

Legislative Intent Strategic Plan Foci

Description Code Description Code
Reforestation and . . . .
Management Science of integration Integration
management of forests,
Forested watersheds and . .
Water Forest ecosystem services Services
waterflow
Forest and related rangeland .
. 8 . Human attitudes and
for domestic livestock forage, Animals behaviors Humans
and wildlife food and habitat
. . Conflict, uncertainty, and .
Outdoor recreation Recreation . . y Decisions
decision-making
Protection against fire, insects, Technological
diseases, or other destructive Protection | advancements, productivity, | Productivity
agents and forest applications
Utilization of wood and other N New applications for forest
Utilization Products
forest products products
Forest policy & markets Policy Urban ecosystems Urban
Other such studies as may be .
Miscellany
necessary

Under each scheme, at most two codes could be assigned to any single story. This allowed us to
reflect interdisciplinary work. Limiting each story to two codes greatly simplified coding
decisions and analysis. Using matrix and network concepts, Figures 5 and 6 reflect both the

relative weight of each code (circle size) and the connections among them™®. Line thickness

Y see Appendix E for all success stories by state.
'® Matrices that form bases for Figures 3 and 4 are provided in Appendix F (Table F.1 & F.2).
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reflects the number of stories sharing the same codes. A total of 186 success stories could be
categorized under both schemes. The few that we weren’t able to code were typically student

success stories that didn’t include the student’s research focus.

We use success stories as proxies for overall M-S topical focus. A full-blown analysis of all M-S

final reports in the CRIS reporting system would have required substantial inputs of time and
effort. Our intent was to understand the broad dynamics in the program that might suggest

broad themes and directions.

(T_\Utili/ation

\’A““}Management _—" Recreation

__—"Animals

&Miscrellany

4

Protection
()

N 4

-BV\/ater

Figure 5. Success stories coded by M-S legislative intent; Circle size and line thickness reflect

relative distribution

Figure 5 indicates that success stories emphasize forest protection from wildfire, insects, and
other threats, followed by those that focus on reforestation and forest management and wood
and forest products utilization. Wildlife habitat and rangeland grazing and outdoor recreation
were minimally noted, as was the catchall category of “other such studies as may be
necessary”.
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The range and distribution of success stories are not particularly surprising given the
composition of most forestry faculties. Faculties tend to be populated by those with interests in
forest ecology and management. Moreover, some universities dedicate entire departments to
wood products and utilization. It may seem somewhat surprising that forest protection was
more common than reforestation and management, but forest protection includes wildfire, a
key topic. In addition, threats and a focus on ecology may make better success stories (and

perhaps funding success) than more traditional forestry management topics.

In terms of dual-foci success stories, the strongest links are primarily on how management
relates to utilization and wildlife. Secondary relationships of importance appear between wood
utilization and policy and markets, and between forest protection and policy and markets. Of
note on Figure 5, reforestation and management and forest policy and markets hold central
roles. This would seem consistent with the applied research agenda that is at the core of the M-

S program.

Coding success stories by the 2007 strategic plan foci was more challenging. As the strategic
plan was not widely available until 2008, we had some concern that its priorities might not be
integrated or evident in the success stories provided. In reviewing the success stories, we found
coding was possible; first because the strategic priorities are relatively broad, and second
because most success stories appear to have been drawn from more recent projects. However,

this analysis is intended as neither a formative nor a summative evaluation of M-S strategic plan

implementation. It is simply another useful way to understand the array of projects within the
M-S portfolio.

The science of integration, and technological advancements, productivity, and forest
applications were the two dominant strategic plan priorities evident in the success stories
(Figure 6). The first of these is, by its very nature quite broad, while the second mapped most
closely to two legislative intents: reforestation and management and forest protection. These
were followed by new applications for forest products and forest ecosystem services. It may be
a bit surprising that ecosystem services didn’t occur more frequently, but we took a narrow
slice on the code that required the success story to reflect an ecosystem services perspective as
opposed to reading into the story or its implications. Decision-making, human attitudes and

behaviors, and urban ecosystems were infrequent topics of success stories.
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Figure 6. Success stories coded by M-S strategic planning foci; Circle size and line thickness

reflect relative distribution

The science of integration, not surprisingly, was also at the center of the dual-foci success
stories, linking to all other foci and most often with decision-making and forest ecosystem
services. The remaining foci were linked to four or five others, with the exception of products,

which co-occurred with only the science of integration and productivity.

It may seem odd that the science of integration was the most common priority and it didn’t
share more connections to other priorities. In reviewing the coding rules we used, it appears
that this reflects the more focused language of the other foci. For example, a study that

combined forest practices and wildlife, without a specific reference to ecosystem services.

Lastly, we found that 16 success stories related to agroforestry. This compares to 18 that

focused on urban ecosystems.
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Conclusions and recommendations

Our review suggests that M-S continues to be a driving force in shaping forestry research and
graduate trainings at public universities. Research findings impact forest practices and policy,
while graduate level trainees go on to shape the intellectual foundations of forestry, natural
resources, and beyond. Moreover, it has been the beneficiary of increased funding in the recent
past. However, M-S, like all formula fund programs, remains a target for critics. There are
perceptions that (1) accountability is lacking, (2) allocation is inefficient, and (3) resources

aren’t targeted toward national priorities. We will consider each of these in turn.

Accountability

Formula funds are inherently a different way to allocate federal money to conduct forestry
research. Participating institutions have wide discretion in how the funds may be applied and to
which research questions and problems, so long as they fall within the legislative intent and
NIFA rules. M-S institutions have taken advantage of that inherent flexibility to craft
institutional forestry research portfolios that fit the complex fiscal environments they inhabit.
Some institutions have found it necessary to fund base faculty salaries, others spread very small
portions across many students and projects, and still others fund very targeted research
projects that closely resemble those in competitively-funded programs. Such approaches need
not be any less accountable, but the trend in recent years has been away from formula funds
toward competitive programs. Competitive programs are seen as the “norm” and include
stronger elements of peer-review that may be less evident (or absent) in institutional allocation

decisions.

Those with an interest in preserving and growing M-S are well aware of this critique, but are
also sensitive to the diverse needs of the participating institutions. The most recent NAUFRP-
led M-S Strategic Plan™® argues that a significant portion of any future increased appropriations
should be dedicated to competitive funding. In the current federal fiscal environment such

goals, while laudable, have limited traction. Hence, perceptions remain unchanged.

Inefficient Allocation

Each year between 100 and 140 M-S projects terminate and about the same number of new
projects begin. Administratively, this requires considerable effort by NIFA National Program
Leaders (NPLs) and staff to approve, process, etc.—particularly given the limited forestry

capacity within the agency. Whether processes can be streamlined is a broader agency issue,

% See footnote 3.
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but M-S from an external perspective appears comprised of small, unrelated projects (again
contrasting the broader research trend). While these projects collectively have and do advance
forestry knowledge and practice and train future researchers, these important outcomes are
difficult to discern, evaluate, or are simply lost. Hence, M-S impacts and, more importantly, the

coherent narratives to communicate them are absent from dialogues about the program.

Meeting National Needs

M-S is a cooperative research program in which the federal government and states partner
toward forestry research topics of mutual interest. The legislative sideboards are broad and
permit nearly anything one might study in relationship to forests and their value to people.
There is also reference to the importance of training future researchers to continue our
collective understanding of forest systems (i.e., graduate education). The Strategic Plan
reiterates this importance, but also place M-S in the context of sustainability, complexity, and

ecosystem services. Our data speak most directly to these issues.

In terms of graduate education, FAEIS data suggest that M-S plays a very important role in

training the forestry researchers of the future both through direct (i.e., salary, fringe benefits)
and indirect support (e.g., maintain core faculty competency, data collection support, etc.).
Whether there are too many, too few, or just enough remains an open question. Broader
employment among foresters and conservation scientists is expected to grow slower than
average between 2010 and 2020 (5%); however, environmental scientists and specialists and
agricultural and food scientists are expected to grow at 24% and 10%, respectively, over the

same period?’.

That M-S plays a core role in graduate education is consistent with NIFA’s role in advancing the
three traditional land grant missions of research, teaching, and extension. Graduate education
is a critical connection between research and teaching, and one that tends to be of lesser
importance to other mission-oriented federal funding agencies (e.g., US Department of Energy,
USDA Forest Service, US Environmental Protection Agency, National Aeronautic and Space
Administration). Indeed, there is a trend within the research community to prefer post-doctoral

researchers to the graduate students given the rising costs associated with research and tuition.

In addition, M-S likely acts as a critical anchor that tethers the forestry discipline in state
research universities. This is particularly true in state’s where forestry programs are not part of

colleges of forestry and/or natural resources (e.g., they are parts of colleges of agriculture). M-S

2% Bureau of Labor Statistics Occupational Outlook Handbook (http://www.bls.gov/ooh)
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provides incentives for those institutions to maintain forestry and/or natural resource programs
that often include not just graduate education, but also undergraduate programs. This
preserves a pipeline of future graduate students and maintains a culture that values forestry

and natural resources.

In terms of meeting its legislative intent, analysis suggests that, at least in what is defined as

successful stories, outdoor recreation, wildlife habitat and range forage, and water-related
research are less common topics than those that might be described as “traditional forestry”
(Figure 5). That regeneration, silviculture, and utilization are central is not surprising,
particularly in the absence of other consistent federal resources for forestry research by public

or other universities.

This is evident in mapping success stories to the M-S Strategic Plan priorities (Figure 6), where

the key human-related priorities (i.e., attitudes and behaviors and decision-making) are
peripheral and were cited in success stories much less frequently. A bias of using success stories
as a data collection lens might lead to an underrepresentation of M-S social research, but it is
also true that research capacity to investigate the social and economic aspects is small
compared to that for ecology and management. Moreover, as public universities respond to
reduced support and/or increased reliance on external resources, will capacity exist to directly
address the social science challenges surrounding forest systems? For example, some
institutions limit who can access M-S funds, even those awarded through internal competition.
Can those with the necessary expertise access M-S funds, and ultimately advance M-S goals
(e.g., can those in a psychology department use M-S resources to study landowner decision-
making?)? Changing what institutions currently do with M-S funds will be difficult, but the
addition of a nationally competitive pool could more easily broaden the range of expertise

available to M-S research objectives.

Recommendations

1. Advocate for increased appropriations. New appropriations, consistent with those in the
M-S Strategic Plan, would permit a nationally competitive program to emerge that could do
much to advance forestry knowledge and research capacity. Formula funds could be
leveraged as match for competitive funds, which would increase the impact of those
competitive funds and toward national priorities. In the absence of new resources (or
Congressional action), significant or comprehensive change is unlikely as universities have

wide latitude in how they use M-S support.
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2. Explore mechanisms to increase interactions among M-S supported researchers. In the
absence of (or in addition to) new appropriations, regional or national coordination likely
would yield benefits and reduce redundancy. Opportunities for coordination are highly

scalable and may not be resource intensive. Some examples include...

* Host M-S symposia at national and regional meetings. If such events were in conjunction
with related events such as those hosted by NIFA, NAUFRP, or Society of American

Foresters (SAF), or others, costs could minimized and exposure increased.

* Use shared faculty or sabbatical arrangements to actively build research networks
among M-S researchers. For example, NIFA could host a hardwood silviculturalist to
synthesize M-S projects in that area and identify gaps for future study. Another portion
of their responsibility would be to network with other researchers to either coordinate
future research or submit proposals to relevant requests for applications (RFAs). This
would need to be targeted to national priorities, but could demonstrate the collective
impact of the M-S portfolio. This would permit stronger policy narratives to develop that

could foster additional appropriations.

* Multi-state projects, similar to those under the Hatch Act, are allowable under M-S, but
are rarely, if ever, used. Multi-state projects provide some degree of institutional
support and longevity. They also foster interactions across state lines and reduce
redundancy. Coordination might yield clearer connections among on-going M-S projects

and competitive multi-institution proposals that leverage previous M-S work.

3. Stress the importance of M-S to graduate training. Not all institutions use M-S to directly
support graduate students, but most do, supporting ~100 per year. Even those that don’t
directly support students noted that their allocation decisions benefitted graduate
students. The tie between M-S support and graduate training should be encouraged. M-S is
the only federal mechanism in place to ensure that researchers who study forestry and
forest systems will be there in the future. In addition, NIFA, as federal stewards of the land
grant mission, has a vested interest in teaching that differs from other federal and state

research agencies.

* Could FRAC, NIFA, and/or NAUFRP annually recognize an M-S supported student

through national and regional awards? This would bring positive attention to M-S and
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highlight up-and-coming scientists and professionals. This could be part of the symposia
described above.

* Develop or upgrade curricula to address changing needs for traditional and non-
traditional training with forestry sub-disciplines (e.g., social forestry, communications,
advanced modeling, etc.). Using M-S funds to directly support graduate student
recruitment, education or extension proposals are similar ideas. The latter would build

important capacity of future land-grant faculty and staff.

* Enhance the capacity of existing reporting systems to track outcomes as opposed to
outputs. For example, the newest reporting system for NIFA tracks and quantifies effort
and outputs closely. However, it does not provide a simple mechanism for tracking
outcomes beyond those of traditional academic interest (i.e., publications, patents,
etc.). The inclusions of graduate training outcomes (e.g., degrees conferred) or other
land-grant-relevant outputs and outcomes would better document M-S (and other
program) impacts. If this is not feasible, is additional reporting needed, justified, or
viable?

* Lastly, recognize the links among M-S research support, graduate training, and
undergraduate forestry instruction. M-S provides base research capacity in forestry
research that incentivizes land-grant universities to maintain faculty expertise that
allows them to maintain undergraduate programs that provide a professional forestry
workforce. In the absence of M-S, it is likely that a number of smaller forestry programs
would end. Even larger programs would suffer as faculty may face significant hurdles in

maintaining forestry-centric research programs.
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Appendices

This report has six appendices that follow.

Copy of law (2 pages)

List of Administrative-Technical Representatives (ATRs, 9 pages)
Questionnaire (3 pages)

Response table (2 pages)

All success stories by state (43 pages)

Success story matrices (1 page)
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Appendix A
Public Law 87-788 of 1962 Assisting States in Forestry Research

To authorize the Secretary of Agriculture to encourage and assist the several States in
carrying on a program of forestry research, and for other purposes.

Be it enacted by the Senate and House of Representatives of the United States of America in
Congress assembled,

That it is hereby recognized that research in forestry is the driving force behind progress in
developing and utilizing the resources of the Nation's forest and related rangelands. The
production, protection, and utilization of the forest resources depend on strong
technological advances and continuing development of the knowledge necessary to
increase the efficiency of forestry practices and to extend the benefits that flow from forest
and related rangelands. It is recognized that the total forestry research efforts of the
several State colleges and universities and of the Federal Government are more fully
effective if there is close coordination between such programs, and it is further recognized
that forestry schools are especially vital in the training of research workers in forestry.

In order to promote research in forestry, the Secretary of Agriculture is hereby authorized
to cooperate with the several States for the purpose of encouraging and assisting them in
carrying out programs of forestry research.

Such assistance shall be in accordance with plans to be agreed upon in advance by the
Secretary and (a) land-grant colleges or agricultural experiment stations established under
the Morrill Act of July 2, 1862 (12 Stat. 503), as amended, and the Hatch Act of March 2,
1887 (24 Stat. 440), as amended, and (b) other State-supported colleges and universities
offering graduate training in the sciences basic to forestry and having a forestry school;
however, an appropriate State representative designated by the State's Governor shall, in
any agreement drawn up with the Secretary of Agriculture for the purposes of this Act,
certify those eligible institutions of the State which will qualify for assistance and shall
determine the proportionate amounts of assistance to be extended these certified
institutions.

To enable the Secretary to carry out the provisions of this Act there are hereby authorized
to be appropriated such sums as the Congress may from time to time determine to be
necessary but not exceeding in any one fiscal year one-half the amount appropriated for
Federal forestry research conducted directly by the Department of Agriculture for the fiscal
year preceding the year in which the budget is presented for such appropriation. Funds
appropriated and made available to the States under this Act shall be in addition to
allotments or grants that may be made under other organizations.

The amount paid by the Federal Government to any State-certified institutions eligible for
assistance under this Act shall not exceed during any fiscal year the amount available to
and budgeted for expenditure by such college or university during the same fiscal year for
forestry research from non-Federal sources. The Secretary is authorized to make such
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expenditures on the certificate of the appropriate official of the college or university having
charge of the forestry research for which the expenditures as herein provided are to be
made. If any or all of the colleges or universities certified for receipt of funds under this Act
fails to make available and budget for expenditure for forestry research in any fiscal year
sums at least as much as the amount for which it would be eligible for such year under this
Act, the difference between the Federal funds available and the funds made available and
budgeted for expenditure by the college or university shall be reapportioned by the
Secretary to other eligible colleges or universities of the same State if there be any which
qualify therefor and, if there be none, the Secretary shall reapportion such differences to
the qualifying colleges and universities of other States participating in the forestry research
program.

Apportionments among participating States and administrative expenses in connection
with the program shall be determined by the Secretary after consultation with a national
advisory board of not less than seven officials of the forestry schools of the State-certified
eligible colleges and universities chosen by a majority of such schools. In making such
apportionments consideration shall be given to pertinent factors including, but not limited
to, areas of non-Federal commercial forest land and volume of timber cut annually from
growing stock.

The Secretary is authorized and directed to prescribe such rules and regulations as may be
necessary to carry out the provisions of this Act and to furnish such advice and assistance
through a cooperative State forestry research unit in the Department of Agriculture as will
best promote the purposes of this Act. The Secretary is further authorized and directed to
appoint an advisory committee which shall be constituted to give equal representation to
Federal-State agencies concerned with developing and utilizing the Nation's forest
resources and to the forest industries. The Secretary and the national advisory board shall
seek at least once each year the counsel and advice of the advisory committee to
accomplish effectively the purposes of this Act.

The term "forestry research” as used in this Act shall include investigations relating to: (1)
Reforestation and management of land for the production of crops of timber and other
related products of the forest; (2) management of forest and related watershed lands to
improve conditions of waterflow and to protect resources against floods and erosion; (3)
management of forest and related rangeland for production of forage for domestic livestock
and game and improvement of food and habitat for wildlife; (4) management of forest-
lands for outdoor recreation; (5) protection of forest land and resources against fire,
insects, diseases, or other destructive agents; (6) utilization of wood and other forest
products; (7) development of sound policies for the management of forest lands and the
harvesting and marketing of forest products; and (8) such other studies as may be
necessary to obtain the fullest and most effective use of forest resources.

The term "State" as used in this Act shall include Puerto Rico.

Approved October 10, 1962 (76 Stat. 806).










Appendix B

Mclintire-Stennis
Administrative-Technical Representatives
(Alphabetic by institution name)

(as of January 10, 2013)

*Note: Mailing address may not reflect the updates of
names. Please contact A-TR before mailing.

Alabama A&M University

Dr. Kenneth Ward

A-TR, M-S Program

Alabama A&M University

Room 142 Agricultural Research Center
P.O. Box 1927

Normal, AL 35762

Phone: 256-372-4249

Fax: 256-372-8404

Email: kenneth.ward@aamu.edu

Alcorn State University

Dr. Gwendolyn Boyd

A-TR, M-S Program
Assistant Dean for Research
School of Agriculture, Research, Extension, and Applied
Sciences

100 ASU Drive 690

Alcorn State, MS 39096-7500
Phone: 601-877-6532

Cell: 601-443-3331

Fax: 601-877-6219

Email: gboyd@alcorn.edu

American Samoa Community College

Dr. Daniel Aga

Dean and Director, Community and Natural Resources
American Samoa Community College

P.O. Box 5319

Pago Pago, AS 96799

Phone: 684-699-1575 or 684-699-1394

Fax: 684-699-5011

Email: d.aga@amsamoa.edu

Auburn University

Dean James Shepard

A-TR, M-S Program

School of Forestry and Wildlife Sciences
Auburn University

3301 Forestry and Wildlife Building
Auburn, AL 36849-5418

Phone: 334-844-1004

Fax: 334-844-1084

Email: jps0028@auburn.edu

California Polytechnic State University
Dr. Mark Shelton

A-TR, M-S Program

College of Agriculture, Food, and Environmental
Sciences

California Polytechnic State University
San Luis Obispo, CA 93407

Phone: 805-756-2161

Fax: 805-756-6577

Email: mshelton@calpoly.edu

CC: ecalcagn@calpoly.edu

Clemson University

Dr. George Askew, Associate Vice President
Public Service & Agriculture
A-TR, M-S Program

104 Barre Hall

Clemson University
Clemson, SC 29634-0306
Phone: 864-656-3140

Fax: 864-656-3779

Email: gaskew@clemson.edu
CC: playton@clemson.edu

Colorado State University

Dr. Joe O’Leary

Dean

A-TR, M-S Program

Warner College of Natural Resources
Campus Delivery 1401

Colorado State University

Fort Collins, CO 80523-3001

Phone: 970-491-6675

Fax: 970-491-0279

Email: Joseph.Oleary@ColoState.edu
CC: William.Doe@ColoState.edu

Connecticut Agricultural Experiment Station
Dr. Louis A. Magnarelli
A-TR, M-S Program

Director, Connecticut Agricultural Experiment Station

123 Huntington Street

P.O Box 1106

New Haven, CT 06504-1106

Phone: 203-974-8440

Fax: 203-974-8502

Email: Louis.Magnarelli@po.state.ct.us
CC: Kirby.Stafford@po.state.ct.us

Cornell University

Dr. Michael Hoffmann
Director, Agricultural Experiment Station
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A-TR, M-S Program
Cornell University

245 Roberts Hall

Ithaca, NY 14853-5905
Phone: 607-255-2559
Fax: 607-255-9499
Email: mph3@cornell.edu

Delaware State University
Dr. Dyremple Marsh

A-TR, M-S Program
Delaware State University
1200 N DuPont Hwy
Dover, DE 19973

Phone: 302-857-6400

Fax: 302-857-6402

Email: dmarsh@desu.edu

Florida A&M University

Dr. Oghenekome U. Onokpise

Professor and Associate Dean

A-TR, M-S Program

College of Engineering Sciences, Technology and
Agriculture

Room 204 South Perry-Paige Building
Florida A&M University

1740 Martin Luther King Boulevard South
Tallahassee, Florida 32307

Phone: 850-561-2127

Phone 2: 850-599-8816

Fax: 850-599-8821

E-Mail: oghenekome.onokpise@famu.edu
Cc: tommeron.timmons@famu.edu

Fort Valley State University
Dr. Mark Latimore

A-TR, M-S Program

Fort Valley State University
P. O. Box 4061

Fort Valley, GA 31030
Phone: 478-825-6296

Fax: 478-825-6299

Email: latimorm@fvsu.edu

Humboldt State University
Dr. Han-Sup Han

A-TR, M-S Program

Forestry and Wildlands Resources Department
College of Natural Resources
Humboldt State University

1 Harpst St.

Arcata, CA 95521-8299
Phone: 707-826-3725

Fax: 707-826-5634

Email: hh30@humboldt.edu

lowa State University

Dr. Sue Blodgett

Chair, Department of Natural Resource Ecology and
Management

Chair, Department of Entomology

339 Science Hall 1l

lowa State University

Ames, IA 50011

Email: sblodg@iastate.edu

Ph: 515-294-1739

Kansas State University

Dr. Ernie Minton

A-TR, M-S Program

Associate Director, Research and Technology Transfer
Kansas State University

148 Waters Hall

Manhattan, KS 66506

Phone: 785-532-6148

Fax: 785-532-5549

Email: eminton@ksu.edu

Kentucky State University

Dr. Kimberly Holmes

A-TR, M-S Program

400 E. Main Street

Atwood Research Facility
Kentucky State University
Frankfort, KY 40601

Phone: 502-597-5647

Fax:

Email: kimberly.holmes@kysu.edu

Lincoln University

Kirsten Stephan

A-TR, M-S Program

Urban Forester, Cooperative Research
Lincoln University

235 Founders Hall

816 Chestnut St.

Jefferson City, MO 65101
Phone: 573-681-5116

Fax: 573-681-5944

Email: stephank@lincolnu.edu

Louisiana Agricultural Center
Director David Boethel

A-TR, M-S Program

Agricultural Experiment Station
Louisiana State University and A&M College
P.O. Box 25055

Baton Rouge, LA 70894-5055
Phone: 225-578-4181

Fax: 225-578-6032

Email: dboethel@agctr.Isu.edu
CC: drutherford@agcenter.lsu.edu
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Louisiana Tech University
Dr. Mark Gibson

Director, School of Forestry
Louisiana Tech University
P.O. Box 10138

Ruston, LA 71272

Phone: 318-257-4985

Fax: 318-257-5061

Email: mgibson@latech.edu

Michigan State University
Director Steven Pueppke
A-TR, M-S Program
Agricultural Experiment Station
Michigan State University
109 Agriculture Hall

East Lansing, Ml 48824
Phone: 517-355-0123

Fax: 517-353-5406

Email: pueppke@msu.edu
CC: maesprj@msu.edu

Michigan Technological University

Dean Margaret Gale
A-TR, M-S Program

School of Forestry and Wood Products

Michigan Technological University
1400 Townsend Dr.

Houghton, MI 49931

Phone: 906-487-2352

Fax: 906-487-2915

Email: mrgale@mtu.edu

Mississippi State University
Dean George M. Hopper
A-TR, M-S Program

College of Forest Resources
Mississippi State University
Mail Stop 9680

Mississippi State, MS 39762
Phone: 662-325-2953

Fax: 662-325-0015

Email: ghopper@cfr.msstate.edu
Cc: lbullman@cfr.msstate.edu

New Mexico State University
Dr. David C. Thompson

A-TR, M-S Program

Associate Dean and Director
Agricultural Experiment Station
New Mexico State University
MSC 3BF, PO Box 30003

Las Cruces, NM 88003
Phone: 575-646-3125

Fax: 575-646-2816

Email: dathomps@nmsu.edu

North Carolina State University

Dean Robert Brown

A-TR, M-S Program

College of Forestry and Natural Resources
North Carolina State University

Box 8001

Raleigh, NC 27695-8001

Phone: 919-515-2883

Fax: 919-515-7231

Email: bob_brown@ncsu.edu

CC: dan_robison@ncsu.edu

North Dakota State University

Dr. Ken Grafton

A-TR, M-S Program

North Dakota Agricultural Experiment Station
North Dakota State University

315 Morrill Hall

Fargo, ND 58105

Phone: 701-231-7655

Fax: 701-231-8520

Email: k.grafton@ndsu.nodak.edu

Northern Arizona University

Dr. James A. Allen

A-TR, M-S Program

Executive Director, School of Forestry
Northern Arizona University

Box 15018

Northern Arizona University

Flagstaff, AZ 86011-5018

Phone: 928-523-5894 or 928-523-6650
Fax: 928-523-1080

Email: James.Allen@nau.edu

CC: Karen.Leuppe@nau.edu

CC: Kristine.bellmore@nau.edu

Ohio State University
Director Steven Slack
A-TR, M-S Program

Ohio Agricultural Research and Development Center

1680 Madison Avenue
The Ohio State University
Wooster, OH 44691
Phone: 330-263-3701
Fax: 330-263-3688
Email: oardc@osu.edu

Oklahoma State University
Dr. Clarence Watson

A-TR, M-S Program

Associate Director

Agricultural Experiment Station
139 Agricultural Hall
Oklahoma State University
Stillwater, OK 74078-0500
Phone: 405-744-5398

Fax: 405-744-5339

Email: c.watson@okstate.edu
CC: Jonathan.edelson@okstate.edu
CC: Sheila.julian@okstate.edu






Oregon State University

Dean Hal Salwasser

A-TR, M-S Program

College of Forestry

Peavy Hall 154

Oregon State University

Corvallis, OR 97331-5704

Phone: 541-737-1585

Fax: 541-737-2906

Email: Hal.Salwasser@oregonstate.edu

Pennsylvania State University
Dean Bruce McPheron

A-TR, M-S Program

Agricultural Experiment Station
The Pennsylvania State University
217 Agricultural Administration Bldg.
University Park, PA 16802-2600
Phone: 814-865-3136

Fax: 814-863-7905

Email: bam10@psu.edu

CC: runger@psu.edu

Purdue University

Dr. Marshall A. Martin

Senior Associate Director of Agricultural Research
Programs

Assistant Dean of Agriculture
Room 127A

Agricultural Administration Building
615 West State Street

Purdue University

West Lafayette, IN 47907-2053
Phone: 765-494-8365

Fax: 765-494-0808

Email: marshallmartin@purdue.edu

Rutgers University

Director Bradley I. Hillman

Director for Research and Senior Associate Director,
New Jersey Agricultural Experiment Station
Rutgers University

Office: 113 Martin Hall

88 Lipman Drive

New Brunswick, NJ 08901

Phone: 732-932-1000 ext 579

Fax: 866-365-7736

Email: hillman@aesop.rutgers.edu

CC: harvey@aesop.rutgers.edu

State University of New York

Dr. Neil H. Ringler

A-TR, M-S Program

College of Environmental Science and Forestry
State University of New York

1 Forestry Drive

Syracuse, NY 13210-2778

Phone: 315-470-6606

Fax: 315-470-6779

Email: neilringler@esf.edu

Stephen F. Austin State University
Dean Steven H. Bullard

A-TR, M-S Program

Arthur Temple College of Forestry & Agriculture
Stephen F. Austin State University
419 East College Street

P.O. Box 6109, SFA Station
Nacogdoches, TX 75962-6109
Phone: 936 468-3304

Fax: 936-468-2489

Email: bullardsh@sfasu.edu

South Dakota State University
Director John Kirby

A-TR, M-S Program

Agricultural Experiment Station
South Dakota State University
Box 2207

Brookings, SD 57007-0291
Phone: 605-688-4149

Fax: 605-688-6065

Email: john.kirby@sdstate.edu
CC.: lynne.oneill@sdstate.edu;
CC: emery.tschetter@sdstate.edu

Southern lllinois University Carbondale
Dr. Jim Zaczek

A-TR, M-S Program

Department of Forestry

Mail Code 4411

Southern lllinois University Carbondale
Carbondale, IL 62901

Phone: 618-453-7465

Fax: 618-453-7475

Email: zaczek@siu.edu

Southern University and A&M College
Kamran K. Abdollahi

A-TR, M-S Program

Urban Forestry Program

Southern University and A&M College
P.O. Box 10771

Baton Rouge, LA 70813

Phone: 225-324-8206

Email: kamrana664@cs.com

Email: Kamran_abdollahi@subr.edu

Tennessee State University
Dr. Chandra Reddy

A-TR, M-S Program

3500 John A. Merritt Blvd.
Nashville, TN 37209
Tennessee State University
Phone: 615-963-7561

Fax: 615-963-5888

Email: creddy@tnstate.edu

Texas A&M University System






Dr. Craig Nessler

A-TR, M-S Program

Director, Texas AgriLife Research

113 Jack K. Williams Administration Building
Texas A&M University

College Station, TX 77843-2142
979-845-8486

Email: cnessler@tamu.edu

Email: npenn@tamu.edu

Tuskegee University

Dean Walter A. Hill

A-TR, M-S Program

100 Campbell Hall
Tuskegee University
Tuskegee, Alabama 36088
Phone: 334-552-2123

Fax: 334-727-8493

Email: hillwa@tuskegee.edu
CC: cobonsi@tuskegee.edu

University of Alaska Fairbanks

Dr. Carol E. Lewis

A-TR, M-S Program

Dean, School of Natural Resources & Agricultural
Sciences

Director, Agricultural and Forestry Experiment Station
University of Alaska Fairbanks

P.O. Box 757140

172 AHRB

Fairbanks, AK 99775-7140

Phone: 907-474-7083 or 907-474-7670

Fax: 907-474-6567

Email: celewis@alaska.edu

Cc:ficel@uaf.edu
Cc:UAF-OSP@alaska.edu

University of Arizona

Dr. C. Colin Kaltenbach

A-TR, M-S Program
Agricultural Experiment Station
University of Arizona

Forbes 314, PO Box 210036
Tucson, AZ 85721-0036
Phone: 520-621-7201

Fax: 520-621-7196

Email: klthbch@ag.arizona.edu

University of Arkansas
Dr. Mark Cochran
Associate VP for Research
A-TR, M-S Program

AFLS E108

University of Arkansas
Fayetteville, AR 72701
Phone: 479-575-8703

Fax: 479-575-6363

Email: mcochran@uark.edu

University of California (Berkeley, Davis, Riverside)
Jan Corlett (temporary position)

Acting Associate Vice President — Business Operations
Services

Agriculture and Natural Resources

University of California

1111 Franklin St., 10" Floor

Oakland, CA 94607

Phone: 510-987-0022

Fax: 510-587-6203

Email: Jan.Corlett@ucop.edu

University of Connecticut
Associate Dean lan Hart
A-TR, M-S Program
Agricultural Experiment Station
University of Connecticut
Agriculture Biotech Laboratory
1390 Storrs Road

Storrs, CT 06269

Phone: 860-486-8344

Fax: 860-486-3536

Email: lan.Hart@UConn.edu

University of Delaware
Dean Robin W. Morgan
Attn: Dr. Lee Trumbull
A-TR, M-S Program
Agricultural Experiment Station
University of Delaware
113 Townsend Hall
Newark, DE 19717-1303
Phone: 302-831-2501
Fax: 302-831-6758
Email: morgan@udel.edu
Email: trumbull@udel.edu

University of Florida

Dr. Dean John P. Hayes (interim)
Florida Agricultural Experiment Station
University of Florida-IFAS

P.O. Box 110200

Gainesville, FL 32611-0200

Phone: 352-392-1784

Fax: 352-392-4965

Email: hayesj@ufl.edu

Cc: kbrowne@ufl.edu

University of Georgia

Dr. James M. Sweeney

Associate Dean and A-TR, M-S Program
School of Forestry and Natural Resources
University of Georgia

Athens, GA 30602-2152

Phone: 706-542-2866

Fax: 706-542-3342
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Email: jsweeney@warnell.uga.edu

University of Guam

Dr. Lee S. Yudin
Dean/Director

A-TR, M-S Program

College of Agriculture and Life Sciences
Agriculture Experiment Station
UOG Station

Mangilao, GU 96923

Phone: 671-735-2000/1/2
Fax: 671-734-6842

Email: lyudin@uog9.uog.edu

University of Hawaii at Manoa*

Dr. Sylvia Yuen (Interim Dean and Director)

A-TR, M-S Program

College of Tropical Agriculture and Human Resources
3050 Maile Way, Gilmore 202

Honolulu, HI 96822

Phone: 808-956-8234

Fax: 808-956-9105

Email: syuen@hawaii.edu

University of Idaho

Dr. Kurt S. Pregitzer

A-TR, M-S Program
University of Idaho

College of Natural Resources
Thomas L. Reveley Professor
PO Box 441138

Moscow, ID 83844-1138
208-885-6442

208-885-5534 (fax)

Email: kpregitzer@uidaho.edu
CC: pambell@uidaho.edu

University of lllinois

Dr. Jozef L. Kokini

A-TR, M-S Program

Director, Illinois Agricultural Experiment Station
Bingham Professor of Food Engineering
College of Agricultural, Consumer and Environmental
Sciences

228 Mumford Hall

1301 W Gregory Drive

Urbana, IL 61801

Phone: 217-333-0240

Fax: 217-333-5816

Email: kokini@illinois.edu

University of Kentucky

Dr. Nancy Cox

Associate Director for Research
A-TR, M-S Program

College of Agriculture
Agricultural Experiment Station
S-108 ASC North

University of Kentucky
Lexington, KY 40546-0091
(859) 257-3333

Fax (859) 257-3393
Email: ncox@uky.edu

University of Maine
Dr. Ed Ashworth
A-TR, M-S Program
Dean and Director

Maine Agricultural and Forestry Experiment Station

University of Maine

5782 Winslow Hall

Orono, ME 04469-5782

Phone: 207-581-3202

Fax: 207-581-3207

Email: edward.ashworth@umit.maine.edu

University of Maryland

Dean Cheng-i Wei

A-TR, M-S Program

1296 Symons Hall

College of Agriculture and Natural Resources
University of Maryland

College Park, MD 20742

Phone: 301-405-2072

Fax: 301-314-9146

Email: wei@umd.edu

University of Massachusetts
Dr. Stephen Herbert

A-TR, M-S Program

Associate Dean & Director

MA Agricultural Experiment Station
University of Massachusetts
College of Natural Sciences

112 Stockbridge Hall

80 Campus Center Way
Amherst, MA 01002

Phone: 413-545-4204

Fax: 413-577-0242

Email: sherbert@cns.umass.edu
Cc: hduda@cns.umass.edu

University of Michigan
Dr. Arun Agrawal

A-TR, M-S Program
School of Natural Resources and Environment
University of Michigan
SNRE, 4028 Dana Building
440 Church Street

Ann Arbor MI 48104
Phone: 734-647-5948

Fax: 734-647-5047
arunagra@umich.edu

cc: Imaddix@umich.edu






University of Michigan

Dr. Michael R. Moore (Effective Sept 1, 2011)
A-TR, M-S Program

Professor of Environmental Economics

1576 Dana

440 Church Street

Ann Arbor, Ml 48109-1041

Phone: 734.647.4337

micmoore@umich.edu

University of Minnesota

Beverly R. Durgan, Director

A-TR, M-S Program

Minnesota Agricultural Experiment Station
University of Minnesota

240 Coffey Hall

1420 Eckles Avenue

St. Paul, MN 55108

Phone: 612-625-5795

Fax: 612-625-6227

Email: durga001l@umn.edu

CC: Alan Ek, aek@umn.edu, 612-624-3098

CC: Ruth Sanborn, sanbo001@umn.edu, 612-625-5795

University of Missouri
Dr. Marc Linit
A-TR, M-S Program

Associate Dean and Director for Research and Outreach

Agricultural Experiment Station
2-44 Agriculture Building
University of Missouri
Columbia, MO 65211

Phone: 573-882-7488

Fax: 573-884-7993

Email: linit@missouri.edu
Cc:bentEO@missouri.edu

University of Montana

Dr. James Burchfield

A-TR, M-S Program

Montana Forest and Conservation Experiment Station
University of Montana

32 Campus Dr.

Missoula, MT 59812

Phone: 406-243-6650

Fax: 406-243-4845

Email: James.burchfield@umontana.edu

University of Nebraska-Lincoln
Dean Gary L. Cunningham
A-TR, M-S Program

University of Nebraska-Lincoln
207 AGH

Lincoln NE, 68583

Phone: 402-472-2045

Fax: 402-472-9071

Email: gcunningham2@unl.edu
cc: Ismejdirl@unl.edu

University of Nevada

Dr. Ron Pardini

A-TR, M-S Program

Agricultural Experiment Station/221
University of Nevada

1664 N Virginia Street, Mail Stop 0221
Reno, NV 89557-0107

Phone: 775-784-6237

Fax: 775-784-6732

Email: ronp@cabnr.unr.edu

CC: chart@cabnr.unr.edu

University of New Hampshire

Dr. Tom Brady

A-TR, M-S Program

Dean, College of Life Sciences and Agriculture

Director, New Hampshire Agricultural Experiment Station

Rudman Hall, G15

46 College Road

Durham, New Hampshire 03824-2617
Phone: 603-862-0545

Email: Tom.Brady@unh.edu

University of Puerto Rico

Dr. John Fernandez

A-TR, M-S Program

College of Agricultural Sciences
University of Puerto Rico
Mayaguez Campus

Mayaguez, PR 00681-5000
Phone: 787-833-3486

Fax: 787-832-4220

Email: john@uprm.edu

University of Rhode Island

Dr. Jeffrey R. Seeman (Interim Dean: Nancy L Fey-

Yensan

A-TR, M-S Program
Agricultural Experiment Station
College of the Environment
University of Rhode Island
Kingston, Rl 02881

Phone: 401-874-2957

Fax: 401-874-4017

Email: jseemann@uri.edu
Email: fey@uri.edu

University of Tennessee
Director William F. Brown
A-TR, M-S Program
Agricultural Experiment Station
2621 Morgan Circle

Room 126, Morgan Hall
University of Tennessee
Knoxville, TN 37996

Phone: 865-974-7121

Fax: 865-974-9329

Email: wfbrown@tennessee.edu
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CC: kbelli@utk.edu

University of Vermont

Dean Mary Watzin

Rubenstein School of Natural Resources
The University of Vermont

George D. Aiken Center — Room 333
Burlington VT 05405

Phone: 802-656-4280

Fax: 802-656-8683

Email: Mary.Watzin@uvm.edu

CC: Rose.Feenan@uvm.edu

University of the Virgin Islands
Director Robert Godfrey

A-TR, M-S Program

Agricultural Experiment Station
University of the Virgin Islands
RR #1 Box 10,000

Kingshill, St. Croix, USVI 00850
Phone: 340-692-4020

Fax: 340-692-4035

Email: rgodfre@uvi.edu
URL:http://rps.uvi.edu/AES/Animal/ANSCI _home.html|

University of Washington
Thomas Hinckley

Interim Director/Professor
University of Washington
School of Forest Resources
Anderson 102A

Box 352100

Seattle, WA 98195-2100
Phone: 206-685-1928
Email: hinckley@u.washington.edu
CC: bja@u.washington.edu

University of Wisconsin

Director Molly Jahn (Interim Dean: Dr. William F Tracey)
A-TR, M-S Program

University of Wisconsin-Madison
College of Agricultural and Life Sciences
1450 Linden Drive

Room 140 Agricultural Hall

Madison, W1 53706-1562

Phone: 608-262-4930

Fax: 608-265-9534

Email: mjahn@cals.wisc.edu

CC: aseitler@cals.wisc.edu

University of Wyoming

Dr. Bret W. Hess, Associate Dean and Director
A-TR, M-S Program

Agricultural Experiment Station

University of Wyoming

1000 East University Ave, Dept. 3353
Laramie, WY 82071-3354

Phone: 307-766-5173

Fax: 307-766-3379

Email: brethess@uwyo.edu

Utah State University

Dean Nat Frazer

A-TR, M-S Program

College of Natural Resources
5200 Old Main Hill

Utah State University

Logan, UT 84322-5200
Phone: 435-797-2445

Fax: 435-797-2443

Email: nat.frazer@usu.edu

Virginia State University
Associate Dean Franklin D Jackson
A-TR, M-S Program
Cooperative Extension Program
Virginia State University

School of Agriculture

P.O. Box 9081

Petersburg, VA 23806

Phone: 804- 524-5262

Fax: 804- 524-5714

Email: flackson@vsu.edu

Virginia Tech

Dean Paul M. Winistorfer

A-TR, M-S Program

College of Natural Resources and Environment
324 Cheatham Hall (0324)

Blacksburg, VA 24061

Phone: 540-231-5481

Fax: 540-231-7664

Email: pstorfer@vt.edu

Washington State University
Director Ralph Cavalieri

A-TR, M-S Program
Agricultural Research Center
P.O. Box 646240

Washington State University
Pullman, WA 99164-6240
Phone: 509-335-4563

Fax: 509-335-6751

Email: cavalieri@wsu.edu

West Virginia University

Tim Phipps, Associate Dean and Associate Experiment
Station Director

A-TR, M-S Program

Davis College of Agriculture, Natural Resources & Design
West Virginia University

Morgantown, WV USA 26506-6108

Phone: 304-293-4421
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Fax: 304-293-3740
Email: tim.phipps@mail.wvu.edu

West Virginia State University
Robert J. Barney

A-TR, M-S Program

Associate Director

WVSU GRDI Land Grant AERS
200 Toney House, PO Box 1000
Institute, WV 25112-1000
Phone: 304-204-4318

Fax: 304-204-4326

Email: rbarney@wvstateu.edu

USDA National Institute of Food and Agriculture

Catalino Blanche, M-S Science Leader
National Program Leader, Forest Biology
Waterfront Centre — Room 321

800 9" Street, SW

Washington, DC 20024

Phone: 202-401-4190

Fax: 202-401-1706

Email: cblanche@nifa.usda.gov

Eric Norland, M-S Administration Leader
National Program Leader, Forest Resource
Management

Waterfront Centre — Room 3212

800 9" Street, SW

Washington, DC 20024

Phone: 202-401-5971

Fax: 202-401-1706

Email: enorland@nifa.usda.gov

Karen Grubb

Program Specialist, Mclntire-Stennis Program
Natural Resources and Environment
Waterfront Centre — Room 3179

800 9" Street, SW

Washington, DC 20024

Phone: 202-401-6020

Fax: 202-401-1706

Email: kgrubb@nifa.usda.gov
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Appendix C

The Forest Research Advisory Council (“Council”) has requested a comprehensive review of the
Mclntire-Stennis Cooperative Forestry Research Program. As the Council is advisory to the
Secretary of Agriculture, we want to ensure we provide them the best information as to how the
program serves its stakeholders and the public. To do this, we need your help with two items:
graduate student training and success stories of high impact research that will resonate with the
public. The data portion of our review covers 2000-2011 (calendar year).

The Forest Research Advisory Council (“Council’) has requested a comprehensive review of the
Mclntire-Stennis Cooperative Forestry Research Program. As the Council is advisory to the
Secretary of Agriculture, we want to ensure we provide them the best information as to how the
program serves its stakeholders and the public. To do this, we need your help with two items:
graduate student training and success stories of high impact research that will resonate with the
public. The data portion of our review covers 2000-2011 (calendar year).

1. For which institution are you reporting? (max length 200 characters)

2. Has your institution used Mclintire-Stennis funds to DIRECTLY support graduate student training
(e.g., stipend, fringes, wages, etc.) at anytime from 2000 through 2011 (calendar years)?

Yes. please fill out the table.

No. Please skip to question 4.

If you only have information for some years or columns, please provide that and leave other years
blank. Also, for (b) a half-time student would be 0.5 FTE [Full-time Equivalents].

Mclntire-Stennis Graduate Student Support

(a)# (b)# (c)#MS  (d)#PhD
graduate
graduate degrees degrees
student
students awarded, awarded,
- FTEs
directly ) based on  based on
supported directly (a) (a)
pp supported
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011

3. Please share with us one Mclntire-Stennis funded graduate student success story. It may be a
PhD student who is now a cutting edge researcher or educator; or an MS student who took their
experience and built a successful career in the private or public sector. [max = 1,000 characters;
roughly 150 words]

4-Feb 13:20
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Qualtrics Survey Software https://new.qualtrics.com/CP/PopUp.php?PopType=SurveyPrint...

4. Please share with us 2-3 success stories of the tangible impacts Mclintire-Stennis research has
had on your state, region, or the nation. In particular, we want to know how these research projects
have contributed multiple benefits. To the extent possible, please quantify the impacts (e.g., dollars
saved, habitat restored, etc.). These should come from the same time period, 2000-2011. [max =
1,000 characters; roughly 150 words PER BLOCK] For examples, click here (pdf)!

Story 1

Story 2

Story 3

5. Anything else you'd like to share with us about the Mclintire-Stennis Cooperative Forestry
Research Program? [max = 1,000 characters; roughly 150 words]

6. Whom should we contact if we have questions or would like additional information?

Contact
Information
Name
E-mail
Phone

THANK YOU for your assistance. If you have any questions, please contact Mark Rickenbach

20f3 4-Feb 13:20





Qualtrics Survey Software https://new.qualtrics.com/CP/PopUp.php?PopType=SurveyPrint...

(UW-Madison Department of Forest & Wildlife Ecology), who is compiling these results as part of a
NIFA Shared Faculty Arrangement. (mgrickenbach@wisc.edu or 608-225-2247). Press ">>" below to
submit.

30f3 4-Feb 13:20










Appendix D

M-S Institutional Survey Reponses

Eligible Institutions 2011 support | Responses | Dollar response Notes

University of Alaska-Fairbanks S 680,720 15 680,720
Alabama A&M University S 207,749 15 207,749
Auburn University S 623,246 158 623,246
Tuskegee University S 207,749 1S 207,749
University of Arkansas S 919,401 1S 919,401
American Samoa Community College S 44,236 S -
Northern Arizona University S 240,909 1S 240,909
University of Arizona S 240,910 S -
Humboldt State University S 128,960 15 128,960
University of California (Berkeley, Davis, Riverside) $ 601,812 15 601,812
California Polytechnic State University S 128,960 158 128,960
Colorado State University S 422,149 1S 422,149
Connecticut Agricultural Experiment Station S 256,941 1S 256,941
University of Connecticut S 85,647 1S 85,647
Delaware State University S 24,759 158 24,759
University of Delaware S 99,038 1S 99,038
Florida A&M University S 85,973 1S 85,973
University of Florida S 773,758 15 773,758
Fort Valley State University S 109,842 158 109,842
University of Georgia S 988,572 1S 988,572
University of Guam S 44,236 S -
University of Hawaii S 263,028 1S 263,028
lowa State University S 461,929 1S 461,929
University of Idaho S 660,831 15 660,831
Southern lllinois University Carbondale S 260,800 15 260,800
University of lllinois S 260,800 15 260,800
Purdue University S 561,380 158 561,380
Kansas State University S 342,588 1S 342,588
Kentucky State University S 102,108 1S 102,108
University of Kentucky S 578,612 1S 578,612
Louisiana Agricultural Center S 587,500 158 587,500
Louisiana Tech University S 251,786 1S 251,786
Southern University and A&M College S 119,898 15 119,898
University of Massachusetts S 422,149 15 422,149
University of Maryland College Park S 362,033 18 362,033 1
University of Maryland Eastern Shore S 40,226 1S 40,226
University of Maine S 839,841 1S 839,841
Michigan State University S 313,098 1S 313,098
Michigan Technological University S 313,097 1S 313,097
University of Michigan S 313,097 18 313,097
University of Minnesota S 780,171 1S 780,171
Lincoln University S 70,061 15 70,061
University of Missouri S 630,550 158 630,550
Alcorn State University S 203,771 1S 203,771
Mississippi State University S 815,082 1S 815,082
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M-S Institutional Survey Reponses

Eligible Institutions 2011 support | Responses | Dollar response Notes
University of Montana S 640,940 15 640,940
North Carolina State University S 1,058,633 158 1,058,633
North Dakota State University S 183,467 158 183,467
University of Nebraska, Lincoln S 302,308 1S 302,308
University of New Hampshire S 481,819 1S 481,819
Rutgers University S 322,698 1S 322,698
New Mexico State University S 342,588 1S 342,588
University of Nevada S 163,577 1S 163,577
Cornell University S 229,851 1S 229,851 1
State University of New York S 689,551 158 689,551
Ohio State University S 581,269 158 581,269
Oklahoma State University S 601,160 18 601,160
Oregon State University S 1,078,523 1$ 1,078,523
Pennsylvania State University S 720,501 1S 720,501
University of Puerto Rico S 103,906 S -
University of Rhode Island S 143,686 S -
Clemson University S 800,062 1S 800,062
South Dakota State University S 203,357 158 203,357
Tennessee State University S 111,059 158 111,059
University of Tennessee S 629,332 18 629,332
Stephen F. Austin State University S 439,811 1S 439,811
Texas A&M University S 439,812 1S 439,812
Utah State University S 282,918 1S 282,918 1
Virginia State University S 89,951 1S 89,951
Virginia Tech S 809,560 1S 809,560
University of the Virgin Islands S 84,017 158 84,017
University of Vermont S 481,819 158 481,819
University of Washington S 549,430 18 549,430
Washington State University S 449,534 1S 449,534
University of Wisconsin-Madison S 608,224 1S 608,224
University of Wisconsin-Stevens Point S 152,056 1S 152,056 2
West Virginia State University S 62,105 1S 62,105
West Virginia University S 558,946 1S 558,946
University of Wyoming S 243,137 18 243,137
TOTALS $ 31,110,110 74 $ 30,533,136
Response 94%
Response weighted by 2011 M-S allocation 98%

Notes: (1) two different reports from same institution; (2) University of Wisconsin-Stevens Point is not an official
recipient of M-S support, but receives funds through University of Wisconsin-Madison, For response rates,
University of Wisconsin (broadly) is only counted once.











Appendix E .
PP Success Stories

(Please note that not all responding institutions provided success stories.)

'ALASKA

University of Alaska Fairbanks

Success Story 1: We are especially proud to assist students who arrive with research questions and the initiative to
successfully pursue competitive funding and go on to leadership in forestry careers. Martin Wilmking came to us from
Germany. While at UAF he was selected for a Canon Scholars grant and received his Ph.D. in 2003. He was selected for a
full NOAA Postdoctoral Fellowship as one of the outstanding young climate change investigators in the U.S. and received
the Sofja Kovalevskaja award in Germany. Martin is now Full Professor for Landscape Ecology, University Greifswald
since 2010. Martin continues to collaborate with UAF faculty and in 2012 launched a new field project on divergence in
climate response of Alaska trees at treeline with a geneticist.

Success Story 2: Jason Vogel received his Ph.D. in 2004 and is now an assistant professor at Texas A&M. Dr. Vogel
studies how ecosystem management, the physical environment, plant and microbial communities interact to affect the
cycling of carbon, nitrogen and other nutrients through terrestrial ecosystems. His research in boreal and arctic
ecosystems is focused on how element cycling is affected by climate change. He teaches silviculture FRSC 305 during the
spring semester. Evan Kane received his Ph.D. in 2006, and has a split appointment with the USDA Forest Service at the
Northern Research Station and serves at Michigan Technological University as an Assistant Professor with the School of
Forest Resources and Environmental Science. He is interested in nutrient dynamics in terrestrial and aquatic ecosystems,
particularly in "hotspots" of soil carbon storage. Evan continues to collaborate and publish with UAF faculty.

Success Story 3: In the 'Natural Resource State Geographic Information Systems education is highly valued, 9 M.S. and
2 Ph.D. graduate students have graduated since 2000 in GIS and all are employed in GIS related careers in Alaska, Maine,
Colorado, Vermont, New Hampshire, Minnesota, Washington, and Canada. Graduate research has ranged from research
in remote sensing of wildfire severity, hotspot detection, and lightning distribution to remote sensing of climate
warming impacts such as shrinking boreal ponds and declining boreal forest productivity.

'ALABAMA

Alabama A&M University

Student Success Story: Jeanette Williams (female, minority) was supported part-time with Mclintire-Stennis funding to
conduct a study on the effectiveness of high intensity directed fire on management of invasive plant species. The
method was found to work and is potentially a viable alternative to herbicides for control of invasives. Ms. Williams
graduate from Alabama A&M University with her MS in 2010 and is currently a permanent US Forest Service employee
working in CA.

Success Story 1: USDA-NIFA support has allowed us to build a stable forestry research program at a historically black
college and university. Student training in STEM fields has been successfully conducted and is expanding. Our team has
collected and analyzed data on effects of forest management on water quality and resources. USDA Forest Service
managers are becoming better prepared to respond to public concerns regarding the effects of tree thinning and
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prescribed burning on downstream aquatic and riparian resources. The public (Bankhead NF citizen liaison panel) is
becoming better informed and more engaged in the management of its national forest lands. We trained seven
undergraduate students and three High School students in water quality and aquatic and terrestrial wildlife sampling
techniques. One graduate student (female, Native American) is partially supported on the grant.

Success Story 2: Oak is an important economic commodity because of its specific cultural and economic values.
Demand for oak lumber is consistently the highest of hardwood timber species. However, forest managers are
experiencing difficulty in regenerating oak hardwood forests after they are harvested. A regional study initiated by the
USDA Forest Service, Southern Research Station, has been implemented at three locations (NC, TN, and MO) of the
southern central hardwood region. We have taken this opportunity to team up with the USDA FS-SRS to examine the
effect of oak restoration treatments on wildlife communities and other ecological functions at the TN site, which is
located in the Southern Cumberland Plateau. Mclntire-Stennis funding has been supporting the wildlife response
component, focusing on impacts of silvicultural disturbances on wildlife communities, including reptiles/amphibians,
songbirds and small mammals. The project is contributing to development of management guidelines.

Auburn University School of Forestry and Wildlife Sciences

Student Success Story: Dr. George Matusick completed his doctorate in forest health in the Spring of 2012. His
research has provided a better understand the ecology of root-feeding beetles and associated fungi in pine forests of the
southeastern U.S. He has authored or co-authored six manuscripts in peer-reviewed journals. Dr. Matusick is currently
a [postdoctoral associate at Murdoch University in Australia.

Success Story 1: Forest decline associated with root-feeding beetles and associated fungi are a significant threat to the
health and growth of commercial loblolly pine forests in the Southeast. In 2008 Auburn formed the Forest Health
Cooperative, which includes 14 forest products companies, two state agencies, and the Forest Service, as members.
Mclintire-Stennis funds have been used to support graduate education and research operations to better understand
pine decline and to help managers reduce growth losses and mortality.

Success Story 2: Mclintire-Stennis funds were used to support graduate education that examined relationships

between human population density and the viability of threatened and endangered species.

Tuskegee University

Success Story 1: The programs we initiated with MclIntire Stennis Research funds are in the ir infancy and therefore

have not yielded any impacts as of yet.

ARKANSAS

University of Arkansas Agricultural Experiment Station

Success Story 1: The majority of forest fires in Arkansas are either spotted from an aircraft or called in by the public.
Previously when a fire was spotted, dispatch personnel would go to a USGS Quad map and, with the use of a T-square,
determine the township, range, and section of the fire. This process could sometimes take up to ten minutes. Ten
minutes might not seem like that long, but when there are over 1,000 fires spanning a three-month period the radio and
phone lines get very busy. In 2004 the Arkansas Forest Resources Center developed a much more efficient fire dispatch
program using a Geographical Information System. It allowed the Arkansas Forestry Commission to dramatically
decrease the time to dispatch a crew and improved the documentation process on wildfires.





Success Story 2: Loblolly pine stand inventories usually report pulpwood volumes in terms of cords per acre or cubic
feet per acre. Pulpwood, however, is bought and sold primarily based on the weight (tons) of wood and not the volume
of wood present. In 2004 the Arkansas Forest Resources Center developed a set of equations and tables that can be
used to estimate the weight of wood present in individual loblolly pine pulpwood trees. The need to convert from cords
or cubic feet to tons in order to determine the value of loblolly pine pulpwood trees has been eliminated for the nearly 2
million acres of loblolly pine pulpwood stands in southern Arkansas. Landowners and land managers alike can now
better value their loblolly pine pulpwood timber.

'ARIZONA

Northern Arizona University

Student Success Story: Over the years, many of our M-S supported students have focused on the restoration of
ponderosa pine and other southwestern forests. These students have made a significant cumulative contribution to our
understanding of both the need for restoration and for the effectiveness of different approaches. These students have
also contributed to the gradual development of a reputation for NAU as a center of expertise in ecological restoration,
one manifestation of which is the development of nationally renowned Ecological Restoration Institute. An example of
one such successful M-S funded student is Jonathan Bakker, whose 2005 PhD dissertation, entitled Long-Term
Vegetation Dynamics of onderosa Pine Forests, is one of many produced at NAU with a M-S funding that has an
ecological and restoration focus. Dr. Bakker is now an Associate Professor in the School of Environment and Forest
Sciences at the University of Washington.

Success Story 1: Henry Adams. M.S. (2003), Forestry, Northern Arizona University. Thesis: Differences in tree-ring
response to drought in northern Arizona among species, elevations, and communities. Dr. Adams masters at NAU set
the stage for a PhD at University of Arizona and then a Postdoctoral Fellowship in the Earth and Environmental Sciences
Division Los Alamos National Laboratory. Dr. Adams research on drought and tree mortality is highly cited.

Success Story 2: Jeffery Kane. Ph.D. (2012), Forestry, Northern Arizona University. Dissertation: Patterns and processes
of tree mortality in montane forest of northern Arizona. Dr. Kane is a prolific young researcher with a specialty in
disturbance ecology and tree mortality. He is currently Assistant Professor of Fire Ecology at Humboldt State University,
CA.

Success Story 3: Brad McRae, PhD (2004), has gone on to a stellar career with TNC, h-index 13 after only 8 years. His
concept of "resistance distance" (developed during his PhD work) has become a dominant paradigm in conservation

genetics and landscape ecology.

\ CALIFORNIA

CALY: California Polytechnic State University: Natural Resources Management &

Environmental Sciences Department

Student Success Story: Kevin Osborne received his M.S. degree here in Forestry Science. His thesis, entitled
"Simulated Effects of Varied Landscape-scale Fuel Treatments on Carbon Dynamics and Fire Behavior in the Klamath





Mountains of California", along with his strong work ethic won him attention from the managers of the Klamath
National Forest. He was offered a very rate position with them as a fire and fuels specialist. California is one of several
western states having precious national forests and also being subject to severe fire seasons. Kevin's research, abilities
and new position will be helping to save one of our natural wonders.

Success Story 1: A long-term study was conducted to evaluate the effects of prescribed burning and thinning on
growth and yield of giant sequoia mixed conifer stands. The results of this 20-year effort established a foundation that
the California Department of Forestry and Fire Protection officials can use to make management decisions at Mountain
Home State Forest. Similarly, the results can also be used by other agencies and forest managers of giant sequoia mixed
conifer stands. As stewards of forests, it is imperative to have the tools to determine the optimal forest composition

and how to achieve it. This project delivered that foundation.

Success Story 2: A longitudinal nested, paired watershed study has been conducted on a California coastal forest. This
study was begun because regulations were being put in place regarding forest practices, harvesting, water quality,
fisheries and associated industries but the foundational scientific knowledge was not yet established. To-date, many
technologies have been evaluated including high-effort surveying, low-effort data-loggers and LiDAR. Several harvests
have been conducted, there have been wet and dry years, and there has even been a major fire with stream monitoring
after. The California Department of Forestry and Fire Protection as well of the Board of Fisheries have been supportive
of this project in their efforts to protect riparian areas and anadromous fisheries.

Success Story 3: Pitch canker has become a prevalent infection of native Monterey Pine in California. An ongoing study
funded through Mcintire-Stennis on silvicultural management practices offered an excellent opportunity to study this
disease. Pitch canker was marked at the beginning of this study. Ten the harvesting and/or burning treatments were
applied. Disease was located/assessed at the end to measure spread and intensification. This work allowed several

classes of students to have applied research experience.

Humboldt State University

Student Success Story: Mr. Eamon Engber, a MS student at Humboldt State from 2009-2011, was supported
by Mclintire-Stennis funding to evaluate the effects of tree encroachment into oak woodlands in Redwood
National Park. Oak woodlands are important for range, wildlife, and provide unique areas of biodiversity for
the coniferous Pacific Northwest. Conifer invasion in these sites threatens these value and exacerbates fire
hazards. Mr. Engber’s research helped regional Parks biologists and fire managers use fire (an inexpensive
tool) to better control conifer invasion. His research was published in two peer-reviewed outlets and
presented at local, regional, and national meetings. In 2011, he was hired as the Fire Ecologist for the National
Park Service Klamath Network, a collection of four national parks and recreation area including Redwood
National Park. In his current work he collaborates with regional fire and forest managers for several federal,
state, and private landowners on oak woodland restoration.

Success Story 1: Economic feasibility of forest biomass collection and transportation is a critical barrier in expanding
biomass energy and bio-based product development. Forest biomass operations research work at Humboldt State
University has identified key variables affecting operational efficiency and established the theoretical concept of

operations logistics that has been increasingly adopted by biomass contractors in the US West.

Success Story 2: The sagebrush steppe ecosystem is one the largest in North America, extending over 44
million hectares throughout the West. Land managers and government agencies have become increasingly
concerned and challenged with maintaining and restoring sagebrush landscapes for a range of uses. Fire plays





a pivotal role in the balance of sagebrush plant community dynamics and prescribed fire has frequently been
used to manage sagebrush ecosystems. Humboldt State University’s research on post-fire succession in a
sagebrush steppe and Western juniper ecosystems has produced significant quantitative data on the long-
term vegetation dynamics following prescribed fire. The long-term nature (nearly 30 years) of this study was
particularly important, as the immediate post-fire plant communities (10 years) were dramatically different
than those measured nearly thirty years are the fire.

University of California Division of Agriculture and Natural Resources

Success Story 1: Sierra Nevada Adaptive Mgmt. Project. Since 2007, SNAMP scientists, from four public universities,
studied effects of Sierra Nevada forest vegetation treatments on several response variables, including forest ecosystem
health, wildlife, focusing on Pacific Fisher & California Spotted Owl, water quality and quantity, fire behavior, and public
perception & involvement. SNAMP research uses a collaborative adaptive management process (public participation)
and utilizes research findings to improve forest mgmt. SNAMP contributed to the following findings: 1) determining
Fisher causes of mortality: bobcat predation, & rodenticide poisoning from hidden marijuana sites; 2) developing
innovative lidar tools to describe forest structure; 3) characterizing essential Fisher and Owl reproductive habitat with
lidar; 4) demonstrating vegetation treatments, as implemented, reduce catastrophic fire on forested landscapes;5)
improving models assessing treatment impacts on wildlife.

Success Story 2: Changes in forest structure have resulted in recent wildfires that are larger and more severe. Given
this scenario, it is easy to see why managers change the only factors in the fire behavior formula they can: the quantity
and continuity of fuel. The principle question addressed in this recent research is misleadingly simple: What components
or processes are changed or lost if fire surrogates such as cuttings and mechanical fuel treatments are used instead of
fire or in combination with fire? Fire hazard reductions are accomplished with few unintended consequences, since most
ecosystem components (vegetation, soils, wildlife, bark beetles, carbon sequestration) exhibit very subtle effects or no
measurable effects at all. This research should allow forest managers to plan and install fuel treatments without
worrying about harming the ecosystems that they are trying to conserve and should facilitate an increased rate of fire
hazard reduction treatments across the US.

'COLORADO

Colorado State University

Student Success Story: Kellen Nelson received his MS training in Forest Science at Colorado State University, where he
was funded by a MclIntire-Stennis award to M. Rocca and W. Romme. Kellen’s research explored the effects of climatic
conditions and forest stand structure on the severity of the recent mountain pine beetle outbreak in Rocky Mountain
National Park. At CSU, Kellen was trained in all aspects of research studies including proposal writing, planning field
logistics, developing a study design, training field personnel, conducting forest inventories, analyzing data, and preparing
manuscripts. Following his Master’s degree, Kellen took a position as an inventory and monitoring policy analyst for the
US Forest Service (USFS) Washington Office, and later as a technology transfer forester for the USFS Forest Inventory
and Analysis (FIA) program. There, Kellen’s achievements included: drafting technical guidance to ensure USFS
compliance with policy, regulatory, and legal requirements.

Success Story 1: M-S has been instrumental in the development of the nation's most comprehensive spatial fire
management system known as STARFire. STARFire enables planners and managers to evaluate the risks of wildland fire
while restoring and maintaining resilient landscapes in a single integrated system. STARFire was created in cooperation





with the USDOI's, NPS and FWS and supported by M-S. STARFire uses the core philosophy that fire-affected values and
burning potential matter throughout fire planning. With this philosophy, STARFire generates a suite of analytic products
for planners and managers. STARFire’s ability to evaluate planning alternatives is a unique feature that takes the analysis
beyond the capabilities of previous technology. STARFire can be used to demonstrate the value of fire management
programs, including fuel treatments. STARFire’s core of integrated valuations and burn probabilities infuse the fire

program components with consistency and efficiency.

Success Story 2: A major outbreak of the mountain pine beetle (Dendroctonus ponderosae) has swept through the
mountains of north-central Colorado during the past 10 years, and similar outbreaks have occurred in several other
western states. Insect outbreaks of this kind are a natural part of the ecology of lodgepole pine forests, but an outbreak
of such magnitude has not been observed in Rocky Mountain National Park (ROMO) in at least the last 100 years. This
study set out to answer: what will be the consequences of beetle-caused mortality for stand and landscape structure,
composition, and function? How will the fuel complex be altered, and how might the changes in fuels affect future
forest fire behavior? We described lodgepole pine mortality patterns, the structure and composition of the surviving
forest, and lodgepole pine serotiny on the west side of the continental divide in ROMO. We made projections of the
composition of the future forest in 100.

Success Story 3: A major accomplishment of this project has been the development and implementation of a long term
monitoring program to provide more accurate estimates of insect distributions and impacts on the forest resources in
Alaska. Methodology was developed to provide statewide continuous coverage probability prediction models for
selected insect species based on a combination of roadside surveys, topography and long-term climatic data.
Distribution models like those developed for this project has greatly add to assessments of the relative importance of
various types of disturbances and in doing so, offer arguments for which disturbances should or should not be managed,
and which disturbances might significantly impact forest health. With these maps, the spatial distribution, extent, and
abundance of different disturbances can be estimated, and spatial prescriptions developed. They offer a useful guide to
the options available to managers, and for choosing among options.

\ CONNECTICUT

The Connecticut Agricultural Experiment Station

Success Story 1: Changes in regional forest structure require development of ecologically sustainable management
strategies. The Connecticut Agricultural Experiment Station (CAES) established research plots to examine the effect of
partial and complete crop-tree release on stand volume growth in forests with large oak sawtimber and the effect of
partial and complete crop-tree release on individual tree growth of black birch (Betula lenta), an increasing presence in
the northeastern deciduous forest. Crop-tree release doubled the annual diameter and volume growth of pole-sized
black birch, and increases growth of sawtimber trees by 15-40% for at least eight years. A series of timed releases would
dramatically decrease rotation period for black birch to only 45 years, compared with at least 75 years without
management. Regional application of guidelines developed by CAES would increase the value of the older oak
sawtimber stands by nearly $7 million per year and decrease rotation of black birch by 40%.

Success Story 2: White pines are grown on about 300 acres in Connecticut and comprise about 20% of the $9 million
annual gross revenue of harvested Christmas trees. The quality and marketability of white pine trees grown in nurseries
and landscape decreases when this weevil attacks the trees. At the request of the nursery industry, field tests of
insecticides were conducted in consecutive years to find an acceptable, reproducible, cost-effective control measure.
The insecticide bifenthrin was found to be a much safer and very effective alternative to chlorpyrifos in controlling white





pine weevils as well as pales weevils on Christmas trees. It is estimated that a well-timed, low concentration of
bifenthrin saved about $8,000 in damage to trees on just one large farm. The selection of bifenthrin not only reduced
costs, but offered less exposure to insecticides, continued profitability for growers, and has fewer potential problems
with contaminated streams and ground waters.

University of Connecticut Storrs Agricultural Experiment Station

Student Success Story: One recent MS graduate student recently published her research in the peer reviewed journal
"Forest Ecology and Management" where she showed that deciduous forests canopies with late leaf flush and
comparatively short leaf duration are, on average, more extensively colonized by invasive exotic species. In the same
vein, given the strong influence of climate over plant phenology, and the inevitability of further climate warming, there
is a strong likelihood that pronounced phenological responses to future climate change will have important implications
for the susceptibility of temperate forest understories to invasive exotic species. She is now pursuing her PhD studies
examining this important question.

Success Story 1: Recent storms in Connecticut caused unprecedented tree failure related power outages across the
state. Basic understanding of crown motion would improve models of crown damage and windthrow risk and aid the
development of management prescriptions to mediate loss. The Mclntire-Stennis project Assessment of Urban Tree and
Forest Canopy Biomechanics improved our understanding of tree branch motion and mechanics, which we expect will
develop into techniques and prescriptions that can enhance tree stability and mitigate tree failure. This project
employed 3-D motion capture technology to monitor wind induced branch sway and makes a significant advancement
over static approaches. Since tree failure caused 90% of power outages in Connecticut, we would argue that the target
audience is potentially everyone living in a forested environment.

 DELAWARE

Delaware State University

Success Story 1: A sample street tree inventory of the City of Dover, DE was conducted using iTrees software. There
were a total of 2180 street segments in the city and we surveyed 218 street segments. A total of 1540 trees were
identified and surveyed in the 218 randomly selected street segments. Benefits of urban trees were calculated as dollar
value per tree regarding air pollution removal, carbon removal, improved water quality, and energy conserved among
others. Red Maple was the most common street tree accounting for 9.3% of sampled population followed by Pine and
Silver Maple. The benefits (Energy conserved, CO2 removal, air quality, storm water, and aesthetic) from each tree is
equivalent to $179.00 per year and total benefits from 10% of street trees (sampled population) in Dover is equivalent
to $370,000 per year. Based on the results, the estimated dollar value of benefits from all street trees in Dover is around
US $3.7 million per year.

Success Story 2: A total campus tree inventory of Delaware State University in Dover was conducted using iTrees and
mapped with ARC GIS software. All the tree species were identified and their GPS coordinates and condition recorded.
The project provides an inventory of the tree resources on campus and the ecological and environmental benefits
accrued were estimated. Data collected were used to generate individual maps that show tree diversity, density, age,
and whether the species are native/non-native. Short videos of the top ten tree species on campus were made and used
for educational and outreach. This helped us to get Delaware State University to be certified as Tree Campus USA, the
first campus to be certified as such in the state of Delaware.





University of Delaware

Success Story 1: Mcintire-Stennis funding has allowed us to create one of the extremely rare and valuable long term
data sets on ecological systems in the country. These types of studies are typically not able to be funded by NSF whose
funding cycles are much shorter. At the University of Delaware (UD), Mcintire-Stennis has funded the longest
continuous study of the reproductive success of a neotropical migrant, the wood thrush, in the world. This study has
allowed us to quantify how the fragmentation of eastern forest is contributing to serious declines in wood thrush
populations. Over the 34 years during which the study has been conducted, wood thrush breeding populations on the
UD campus has declined 65%. These data are necessary to formulate viable conservation and management plans

regarding the biodiversity that requires forest habitats.

Success Story 2: White-tailed deer (Odocoileus virginianus) abundance in North America, particularly in the Mid-
Atlantic and Northeast, is well above historical levels. Deer have been shown to have an impact on the populations of
herbaceous and woody plants, insects, and birds. The primary objective in this study is to determine if deer are having
an impact on bird abundance and species richness. The secondary objective, if deer are having an effect, is to find a
threshold density for management at which deer have a minimal effect on the abundance and diversity of vulnerable
breeding songbirds in Delaware.

FLORIDA

Florida A&M University

Student Success Story: We started receiving Mclntire-Stennis (M-S) funding in 2010. Current Ph.D. student in (first on
M-S funding) will graduate in 2014. Her reserach work on using native grass species for revegetating cogongrass
(Imperata cylindrica, an invasive species) infested ecosystems following herbicidal treatment and control reflects a new
research area of biological control from a plant:plant prespective. Second student, also current student working towards
her M.S. in Entomology is expected to graduate in May 2013 at the end of the Spring Semester. She is working on the
integrated pest management of the redbay ambrosia beetle, an exotic and newly introduced forest pest species in
Florida.

Success Story 1: Important collaboration with Mosaic Company of Florida to conduct research on managing invasive
species on their mined lands in Florida. First time collaboration between FAMU and a private company of this status in

Florida.

Success Story 2: Potential for identification of new species of biological control agents and technics for managing this
insect invasive species of Florida forest ecosystems. Established excellent working relationship between FAMU and the
Division of Plant Industry (DPI), Florida Department of Agriculture and Consumer Service, which did not exist prior to this

research effort.

University of Florida

Success Story 1: M/S has provided base funding for the Cooperative Forest Genetics Research Program (CFGRP) for
several decades. This capacity funding has been used to leverage industry, university and agency support to breed
genetically-improved slash pine. Today, 100% of the slash pine planted in FL, GA and AL is genetically-improved through
the CFGRP with combined increased volume growth and fusiform rust resistance such that stands planted today will
yield 25 to 50% more than unimproved slash pine as was planted in the 1970s. Using a 6% discount rate, the present
value of the increased stumpage from 3 generations of breeding is estimated conservatively at $500 million.





Success Story 2: M/S has provided base funding for the Forest Biology Research Cooperative (FBRC) which is a
university-industry-agency cooperative aimed at understanding the biological mechanisims underlying health and
productivity of intensively managed pine plantations in the SE USA. M/S funding combined with university, cooperative
and grant funds has resulted in: (1) Training of 10 MS and 13 PhD students since 1996; (2) Establishment of 250 long-
term field trials containing 1,500,000 trees spanning from TX to NC; (3) Publishing of 100 refereed journals; and (4)
Several applications now being used by forest industry (e.g. computer models of nutrient, carbon and biomass dynamics
to assess plantation yields and sustainability).

Fort Valley State University in Georgia

Success Story 1: We are now developing the research program at our university. However, in communication with my
colleagues at the University of Georgia and the work of Joshua Idassi, presently at North Carolina A & T University,
Greensboro, North Carolina, the Mclntire-Stennis research has benefited land owners (small and limited resources) by
exposing the owners to forest technology and management practices designed to add value to their production system.
Published findings found in "Profitable Farms and Woodlands: A Practical Guide in Agroforestry for Landowners, Farmers
and Ranchers" by Joshua Idassi, Technical Coordinator, is a valuable resource.

Success Story 2: We have developed a proposal (initiated preliminary studies) entitled, "Developing Applications for
Power Generation from Forestry and Agricultural Feedstock", for this fiscal cycle. The study will determine the fuel
analysis and quality of pellitized forest wood, switchgrass and a combination of biomass resources. Combustion analysis
to determine heat using pellets will also be analyzed. Data generated from this MclIntire-Stennis research will provide
valuable information for heating small scale farm operations and greenhouses especially with the influx of USDA-NRCS
Hoophouse Initiative thus potentially producing a low input heating system.

University of Georgia

Student Success Story: Note re above table: We do not keep this type of assistantship record. We have three years
(noted above), but the number of students is not exclusive fromone year to the next - that is, the sam student could
have been (likely was) paid in 2 segentila year and would be counted in both.. Also, the degrees awarded are more
likely reflective of MS support in the previous 2 (MS) to 3 (PhD) years. We have always used MS funds to provide
graduate assistantships.

Success Story 1: Intense browsing from overabundant deer populations can have severe economic and ecological
impacts in forested ecosystems. Among other findings, this study demonstrates that deer density reduction, coupled
with accelerated forest management, can significantly reduce the amount and effects of deer herbivory in forest
regeneration areas. Given the extent of the deer herbivory problem, and the economic value of timber and related
natural resources products, the impact could be in the hundreds of millions of dollars if not more. Findings from this
study have helped shape responsible deer management on several National Forests as well as within state regulatory
agencies. As an example, in a recent (2011) state Legislative Audit of the West Virginia Division of Natural Resources'
deer management policies, results from this research led to several recommendations to alter their deer management
(Accession #0196834).

Success Story 2: The main project products are improved silvicultural technologies and growth and yield model

systems for southern pine plantations. Results are applicable to 30MM acres of southern pine plantation. Close





collaborative research and technology transfer occurs with large commercial plantation growers with more than 15MM
acres. Project related improvements in competing vegetation management technology have contributed to
implementation of site preparation and mid-rotation herbicide application on at least 10MM acres with project related
contributions resulting in an estimated increase in potential south-wide harvests of 3.5MM tons with a stumpage value
of $70MM. Overall, project related improvements in silvicultural technology and growth and yield prediction systems
have allowed enhancements in plantation management with project related contributions estimated to improve Land
Expectation Value (LEV) by about $4 per acre or S60MM total over 15MM acres. (accesion # 0214424).

University of Hawaii

Student Success Story: University of Hawaii graduates supported by Mclintire-Stennis funds are involved in resource
management and conservation efforts throughout the Pacific. A 2004 PhD graduate who researched wood-destroying
insects is now an environmental manager for all Navy facilities in the Pacific, responsible for pest management and
conservation efforts; while a 2008 MS graduate evaluates the impact of military activities on Hawaii forests as an Army
resource management specialist. A 2009 PhD graduate employed by the government of New Zealand, has translated his
Hawaii research on nutrient cycling in koa forests into a user-friendly model for estimating carbon sequestration used by
New Zealand ranchers to help achieve emission reduction targets identified by the Kyoto Protocol.

Success Story 1: Mcintire-Stennis funded research on wood-destroying insects at the University of Hawaii has provided
the first information on a new invasive termite, and quantified the differences between new and established
subterranean termites in Hawaii, identifying differences in tunneling behavior and wood preferences that can be
important in termite control. This information has been applied to develop effective applications of termite baits, least-
toxic wood preservatives, physical barriers, and new soil insecticides against both new invaders and the notorious
Formosan subterranean termite. Every year of effective termite control resulting from the application of these effective
control strategies translates into a minimum $27 million in savings for Hawaii property owners. Screening of Hawaii-
grown trees and bamboo has also identified those of most value in termite prevention, stimulating growth of the Hawaii
forest products industry.

Success Story 2: Wilt and dieback diseases caused by the pathogenic Fusarium oxysporum fungus cause up to 50% tree
mortality in some koa forests in Hawaii, costing the $31 million koa forestry industry at least $10 million annually.
University of Hawaii researchers supported by Mcintire-Stennis funding have developed a rapid method of screening koa
seedlings for wilt resistance, and identified two koa genes as molecular biomarkers for wilt resistance. Use of these
novel methods to select wilt-resistant seedlings for new koa plantings could increase revenues from this high value
Hawaii timber by $10 million per year, as well as saving a key tree in Hawaii’s watershed ecosystem that serves as
habitat for endangered birds and epiphytic plants.

Success Story 3: University of Hawaii researchers have leveraged Mclintire-Stennis support to develop novel methods
of using fine-resolution satellite imagery to accurately estimate forest coverage; to study forest health by combining
satellite imagery and remote sensing data with field-measured parameters; and to quantify cloud cover in satellite
imagery to achieve cloud free satellite time-series images. These new technologies have now been applied in Hawaii,
Korea, Canada and Japan to study forest health and seasonality, and will allow accurate measurement of the impact of
climate change on tropical forests.





lowa State University

Student Success Story: Dr. Troy Bowman graduated from lowa State University in May 2011 with a Ph.D. in Forestry, a
Minor in Economics, and a Certificate in Geographic Information Systems. His research focused on opportunities for and
obstacles to implementation of conservation subdivision and low-impact subdivision design, and involved using
innovative participatory techniques blending experimental economics with natural resource assessment. His published
work (he generated eight manuscripts while working at ISU) is already widely recognized among scholars interested in
alternative approaches to integrate development and conservation of natural features such as forest areas in urban
settings. In one study urban land cover increased 28-80% from grassland and cropland and net forest cover increased
though mature forest cover decreased. He is currently working as an independent consultant for Eaton Asphalt Paving
and the Kentucky Department of Transportation.

Success Story 1: Bill Headlee is a PhD student who graduated in 2011 with a Ph.D. in Forestry with a minor in
Biorenewable Resources & Technology at lowa State University. His research involved quantifying the biomass
productivity of selected cropping systems that incorporate poplar clones; examining the effects of nutrient management
and site quality. Dr. Headlee's research was part of a larger effort to transform a typical agricultural setting of corn and
soybean rotations to include biomass crops; rotations included triicale/sorphum, corn-soy-triticale-soy, corn-switchgrass
and triticale-poplar trees. The experiment is designed to run for 10 years, enough time for at least one harvest cycle for
the tree-based system. Dr. Headlee's major professor was Dr. Richard Hall. Currently Dr. Headlee is employed as a
Research Associate at lowa State University in the forest genetics program.

Success Story 2: Ms. Michaeleen Gerken is currently pursuing a Ph.D. in Forestry, and will graduate in May 2013. Her
work has examined the impacts of land use on forest plant community composition, focusing on the functional role of
herbaceous understory plants in terms of nutrient uptake and nutrient cycling in preserved, secondary, grazed and
urban woodland areas in central lowa. Her research has been featured in videos and articles produced by the Leopold
Center for Sustainable Agriculture at lowa State (in addition to peer-reviewed publications) and she has engaged in
extensive outreach to forest landowners to provide information on forest nutrient dynamics and forest restoration with
an emphasis on herbaceous understory plants. She is currently seeking an assistant professor position to begin in Fall
2013.

University of Idaho, College of Natural Resources

Student Success Story: Robert Lawler’s research project for his M.S.in Forest Resources at the University of Idaho was
funded by Mclntire-Stennis. The objective was to enhance the understanding of variability in incoming radiation in
discontinuous forests in order to augment predictive capabilities for snowmelt and water yield. His research was
published as a refereed article (Lawler, R.R. and T.E. Link. 2011. Quantification of incoming all-wave radiation in
discontinuous forest canopies with application to snowmelt prediction. Hydrol. Process. 25(21): 33223€“3331). Asa
student, Rob served as a student chapter officer for the Society of American Foresters (SAF), presented at three SAF
Conventions, attended SAF leadership training, and was named Outstanding M.S. Graduate Student in the Dept. of
Forest Resources. Currently a Hydrologist with the Colville National Forest, he provides input into vegetation
management, hydropower, and range projects and proposes and implements watershed improvement projects.





Success Story 1: Dr. George Newcombe’s research into the role of endophytic fungi in providing resistance to blister
rust in Pinus monticola was funded by Mclintire-Stennis from 2000-2004 and supported a doctoral student. This led to
research on the morel fungus as an endophyte in Bromus tectorum, or cheatgrass. The effects of endophytic Morchella
(the genus to which morel fungi belong) included increased cheatgrass growth, fecundity and thermotolerance. This
discovery suggested that similar effects might be possible with another exotic grass, sweet corn. Over 80% of the
world’s seed for sweet corn is grown in southern Idaho and $40.8 million of sweet corn seed was exported from the U.S.
in 2009. Dr. Newcombe completed a preliminary sweet corn field experiment in 2012 and found that growth, ear
number, and seed yield were increased by inoculation with Morchella. Verification field experiments will be repeated in
the summer of 2013.

Success Story 2: The Potlatch Corporation established the Mica Creek Experimental Watershed (MCEW) in northern
Idaho to evaluate the cumulative effects of contemporary timber harvest practices on water flow, quality, and aquatic
ecosystem health. In 2002, the University of Idaho initiated a partnership with Potlatch Corporation to analyze data from
the core study and to expand the breadth and depth of environmental monitoring in the watershed. The results of the
collaborative research have been used by U.S. Forest Service managers to improve sediment estimation tools, and
resulted in additional external funding to expand riparian ecological investigations within and beyond the experimental
area, and develop a forest operations optimization project. Also, an NSF EPSCoR RIl grant was awarded to initiate
investigations focused on the interactions of the water and carbon cycles, and an NSF-funded Research Experience for
Undergraduates (REU) grant initiated 3 years of undergraduate research in the waters.

ILLINOIS

Southern lllinois University Carbondale

Student Success Story: John Lhotka started his graduate career at Southern lllinois University supported by Mclintire-
Stennis research working on oak regeneration research. He earned his M.S. degree in 2001 at SIU. From that research
he published 4 peer-reviewed papers and gave 7 presentations. Dr. Lhotka went on to complete his Ph.D. in Forestry at
Auburn and is currently a successful Assistant Professor of Forestry at the University of Kentucky with research interests
in natural regeneration of hardwood and conifer systems, the ecology and management of oak dominated forests, and
the relationship between forest canopy structure and the understory environment.

Success Story 1: While much money has been invested in acquiring agricultural bottomlands for reforestation in the
Middle Mississippi River region, little is known about the potential long-term health and integrity of forests. Through
Mclntire-Stennis-funded research projects, threats to stand development, health and integrity were identified. This
information is being used to inform the design and management of subsequent reforestation projects applying to tens
of thousands of acres of critical wildlife habitat across the lower Midwest.

Success Story 2: Bottomland forest managers have recognized the importance of simulating past disturbances,
including fire, to reproduce forests with desirable species, including oaks and giant cane. However they lack specific
data regarding the ways agricultural drainage and fire interacted to produce present-day forest conditions. Through a
Mclintire-Stennis-funded research project, we determined the fire frequency associated with a pin oak dominated
forested bottomland area in southern lllinois. Results of this research are applicable throughout the middle and lower
Mississippi river region and can inform conservation management across millions of acres of alluvial forests.

The University of lllinois at Urbana-Champaign






Student Success Story: Dr. Chonggang Xu was a Ph.D. student of Professor George Gertner from fall 2004 to spring
2009. His Ph.D. research funded with Mclntire-Stennis funds focused on climate change and uncertainty. Currently he is
a Staff Scientist at Los Alamos National Laboratory, Division of Earth and Environmental Sciences. His current position
involves integrating a permafrost model (ARCHY) and a dynamic vegetation model (ED) aimed at understanding the
interactions between permafrost thawing and forest vegetation growth under future climatic change, data assimilation
and uncertainty analysis by integrating the ARCHY-ED model with remote sensing, forest inventory, and eddy flux tower
data. Since 1994, he has published more than 15 ISI publications on climate change and uncertainty. These ISI
publications have been cited 165 times.

Success Story 1: The project Systematic Quality Enhancement of Data Needed for Above Ground Forest Carbon
Dynamics Modeling (ILLU-875-345 Dr. George Gertner) will provide statisticians, modelers, managers and policy makers
of forest carbon with knowledge, methods, and guidelines to reduce uncertainties and improve decision-making. The
developed methods can be applied to other regional and global programs of carbon modeling and management and the
results will serve as general suggestions applicable to the programs. The knowledge, methods, results, and guidelines
will serve to improve prediction of climate changes through the procedure of carbon budgets at global and regional
scales.

Success Story 2: The Southern lllinois Community Assessment Project (ILLU-875-368 Dr. Courtney Flint) organized data
and research findings into Fact Sheets for the region and for each county as well as extensive written and presented
reports leading to a change in knowledge throughout lllinois regarding the role of Dixon Springs Agricultural Center and
conditions throughout Southern lllinois. Change in action and conditions occurred as a result of this project as the state
government has continued to fund the agricultural center and the University of lllinois has dedicated resources to
summer internships at the ag center and has made other related fiscal decisions to continue engagement in Southern
[llinois. Based on the recommendations from this project, two advisory committees were created: one faculty and one
from regional stakeholders.

Success Story 3: For the project Ecosystem-Based Management for Agricultural and Natural Lands in Illinois (Dr. Gary
Rolfe and Karen McDermaid) the workbook and methods developed help watershed groups and land agencies collect
and understand social economic data and incorporate that data with ecological and geophysical data to develop
comprehensive watershed management plans. By using these methods of creating GIS layers of Census Bureau data and
social survey data, watershed groups are able to match potentially willing landowners to areas with critical ecological
problems. Over 1,500 copies of the workbook have been distributed to individuals, watershed planning groups
personnel at state and federal agencies, and internationally.

INDIANA

Purdue University

Student Success Story: Mr. Caleb Brown, a M.S. student of Douglas Jacobs, has measured the growth and physiology
of American chestnut and red oak at the Cox-Haggarty site in Indiana. Caleb found that overstory root competition
appeared to limit underplanted seedling growth, but it was not enough to prevent use of underplanting for American
chestnut restoration efforts.

Success Story 1: We have produced transgenic poplar (species within the genus Populus) plants in which the
expression of genes encoding enzymes that affect the content and composition of the lignin polymer has been altered.
We are now in the process of determining whether the sugars contained in the cell walls of our lignin-modified plants





are more easily accessible using various catalysts. Availability of these transgenic plants has been announced through a
federally funded bioenergy center (C3Bio), which is based at Purdue University.

Success Story 2: Purdue University forestry scientists assessed the short-term effects of the harvest treatments that
were implemented on the Hardwood EcoSystem Experiment (HEE) study sites. A set of publications describing the plant
and animal communities at the HEE study area prior to the original harvest treatments was submitted to the U.S. Forest
Service for publication as a research monograph. This monograph was accepted for publication. The papers in the
monograph will inform public and private landowners as to the composition and structure of Indiana forests. All of the
participating scientists in this project gained new knowledge as how to monitor the response of the flora and fauna after
timber harvest. Two three graduate students from three Indiana universities plus over 100 undergraduates were trained
and involved in this research.

Success Story 3: The U.S. hardwood forest products industry has restructured as a result of the significant economic
downturn since 2008. The number of small inefficient mills in Indiana has declined. The larger, more efficient mills took
advantage of reduce total output in order to capture a larger share of the market. Timber and log buyers were able to
hold down stumpage and log costs resulting in a downward trend in the deflated value of timber over the last 6 years.
The major problem encountered was the availability of logging services. Logging is a business with low entry and exit
costs for small firms. Many of the firms are reluctant to reenter because of increased workers compensation costs and
lack of confidence in the economic recovery.

KANSAS

Kansas State University

Student Success Story: We have just started supporting graduate students with MS monies so we as yet do not have
any graduates.

' KENTUCKY |

Kentucky State University

Student Success Story: As one of the first graduates from the Masters of Environmental Studies (MES) Program at
Kentucky State University (KSU), Ms. Re'gie Smith, an African-American student funded by the Mclintire-Stennis program,
obtained her MES degree from KSU in 2011. She obtained an internship at an environmental assessment company. Her
research project examined genetic diversity of spicebush in Kentucky. She won third place for her oral presentation
concerning her research in the graduate student competition in the Botany Section of the 2011 Kentucky Academy of
Science Meeting / Mr. Jacob Botkins, MES graduate student supported by Mclintire-Stennis funding, presented his
research efforts on the genetic diversity in pawpaw populations at the Association of Research Directors, Inc. 16th
Biennial Research Symposium April 2011. He won third place in his section’s oral competition.

Success Story 1: Invasive plants are destroying native ecosystems in forests across the United States. In an effort to
determine if native forest plants could reduce the spread of non-native invasive plants, two graduate students surveyed
and sampled pawpaw and spicebush populations in Kentucky in relation to the incidence of invasive plants. Japanese
honeysuckle, garlic mustard, wintercreeper, and colts foot, all non-native invasive plants, were found in most locations;
however, there was no significant difference in the incidence of these invasive plants in native pawpaw patches and





plots without pawpaw trees. However, observations suggested that pawpaw stem density may be important in the
incidence of invasive plants within patches. Native understory plants, such as pawpaw, could be important in holding
ecological niches against non-native invasive plants.

Success Story 2: Spicebush is a small native shrub that grows in the moist, understory areas of Appalachia and has
potential as a new niche crop for small farmers. Native Americans and early settlers used this plant traditionally as a tea,
and used the berries for jam, to spice food, and possibly for health benefits. Native spicebush patches serve an
important role in forest ecosystems in terms of fruit production for animals, soil erosion control, and enhancing insect
biodiversity. For the first time, the genetic diversity of native spicebush populations in Kentucky was examined. Using
SSR-DNA markers, spicebush populations displayed high genetic variation among the spicebush genotypes. Unique
genotypes were sampled for propagation and further study at KSU and possible new variety development.

University of Kentucky, Department of Forestry

Student Success Story: Dr. Joseph S. Johnson, a spring 2012 graduate of the University of Kentucky, recently accepted
a Post-doctoral position in the Biology Department at Bucknell University. Joe will be studying immune system response
of bats to white-nose syndrome, a fungal infection that has resulted in the loss of over 7 million cave-hibernating bats in
North America. Joe’s dissertation research examined the social behavior and roosting ecology of the globally-threatened
Rafinesque’s big-eared bat. Among his findings, published in the online journal PloS ONE, was indentifying that these
bats use shallow torpor, frequent arousals, and periodic movements among hibernacula during the winter hibernation
season. These results suggest how this species, and its congeners in the genus Corynorhinus, are less vulnerable to the
effects of white-nose syndrome than other species of bats in North America, and are consistent with no evidence of
fungal infection in any Corynorhinus bat species to date.

Success Story 1: Heather Alexander's, PhD 2008, dissertation research tested 2 hypotheses about the relationship
between oak forests & fire disturbances within the Cumberland Plateau. She examined the impact of repeated fire on
survival and growth of oak & competitor seedlings & found that fire did not improve the competitive status of oak
seedlings. She assessed whether forest hydrology & nutrient cycling varied between upland oaks & red maples &
discovered that red maples redistribute water & nutrients in precipitation, leading to increased soil moisture & nutrient
availability compared to oaks. These findings provide support for the mesophication process in the eastern US. A recent
paper in the Journal of Forestry refines the oak-fire hypothesis & urges managers to € think ecologically’ as they
consider incorporating fire into management plans. Her work is already well-cited; by reaching forest managers, it has
the potential to impact ecology of eastern oak forests at the landscape level.

Success Story 2: Throughout the southeast there is inadequate information on the effectiveness of Forestry Best
Management Practices (BMPs) for riparian zones, hence they are typically general & provide no assurance that they will
protect water resources. Accordingly, Emma Witt’s doctoral project was initiated to refine BMPs for Kentucky & the
greater Appalachian area by quantifying the impact of forest harvesting operations on water resources. The project is
important from an environmental protection, human & ecosystem health, & an economic standpoint. Outputs from the
study include her dissertation, 2 published peer-reviewed journal articles, 3 additional manuscripts in review, several
presentations at local, regional & national forums, & numerous field tours. Emma was recognized nationally by receiving
the Soil Science Society of America’s 2012 Grad. Student Award for Soil & Water Management & Conservation. Emma
was also awarded 2 fellowships, which fully covered the cost of her tuition/stipend.





\ LOUISIANA

School of Forestry, Louisiana Tech University

Student Success Story: Dan Taylor, a graduate with a BS in Wildlife Management in 2003 and an MS in Biology in 2008
completed a thesis project titled, "The effects of utilizing Louisiana forestry best management practices on water quality
and quantity." He took a job with Crowell Lumber Industries here in Louisiana upon graduation with his MS degree and
has been very successful with the company. The owners speak very highly of him. His job duties include IT and GIS
analysis, installation of research studies as well as monitoring and analysis, and supervision of prescribed fires.

Success Story 1: LAZ00067 CRIS ACCESSION NO: 0198451 EFFECTIVENESS OF LOUISIANA FORESTRY BEST
MANAGEMENT PRACTICES FOR REDUCING NON-POINT SOURCE POLLUTION This research has demonstrated that full
implementation of Louisiana Recommended Forestry Best Management Practices (BMPs), during clearcut harvests, is
effective in reducing mean daily maximum and average temperatures and downstream turbidity in intermittent streams
of north-central Louisiana. Significant elevation of nitrate-nitrite stormwater concentrations downstream of the harvest
without BMPs lasted only one month. Loads and concentrations of post-harvest ratios of downstream/upstream total
suspended solids, total phosphorus, and total Kjeldahl nitrogen were not significantly different between the Control,
Harvest with BMPs, and Harvest without BMPs treatments.

Success Story 2: LAZ00073 CRIS ACCESSION NO: 0218816 Spatial Analysis of Water Quality Resulting from Louisiana
Forestry Best Management Practices Turbidity, total phosphorus, and total nitrogen levels of the tracts in the best
management practice study were compared with current and proposed EPA nutrient standards. Stormwater was
sampled upstream and downstream of three replicated harvest treatments (No Harvest, Harvest with BMPs, and
Harvest without BMPs), in matching one year pre and post harvest periods. The turbidity, total phosphorus, and total
nitrogen levels were compared to the proposed EPA water quality standards for the South Central Plains ecoregion 35 of
Louisiana. The majority of turbidity samples failed to meet the proposed standard. More than 50% of the samples
exceeded the proposed standard for total phosphorous. Downstream total nitrogen levels for all treatments greatly
exceeded upstream levels. The proposed EPA water quality standards should be reevaluated, based on the number

Success Story 3: LAZ0061 CRIS ACCESSION NO: 0190164 INVESTIGATIONS ON THE GERMINATION, ASEXUAL
PROPAGATION, AND EARLY GROWTH OF SOME EXOTIC MEDICINAL PLANTS The project is the last of a series of studies
(supported by Mclintire-Stennis and other private funding) involving plants thought to have some medicinal values. A
cooperative study with Louisiana State University (School of Natural Resources), Louisiana State Medical School, M.D.
Anderson Cancer Research Center and several private donors and agencies involved with different aspects of the
projects. Dissemination of results through publications and presentations, both scientific and non-scientific (civic
groups). We have discovered the location on the plant of the highest chemical concentrations of camptothecin in the
genus Champtotheca. We have worked on the growing of this species for chemical production and have a better
understanding of the nature of the secondary metabolites, important in the use of plant chemicals for medicinal
purposes.

Louisiana State University Agriculture Center - School of Renewable Natural Resources

Student Success Story: Dr. Amy Scaroni was supported by Mclintire-Stennis funds at the LSU AgCenter’s School of
Renewable Natural Resources. For her research, she quantified the rates at which different types of wetlands improved
water quality and then created a model to predict how habitat change in forested river floodplains will affect nutrient
discharge. Dr. Scaroni received her Ph.D. with a major in Wildlife and Fisheries Science in 2011. After graduation, she





was a named a Knauss Fellow in the National Oceanic and Atmospheric Administration in the Sea Grant Office in
Washington, D.C. She recently returned to the Land Grant system and is now a faculty member at the University of
Maryland Extension Service and Maryland Sea Grant as a Watershed Restoration Specialist.

Success Story 1: The wood-preservation industry is a $4.5 billion industry in the US. In Louisiana, the forest product
industry ranks as one of the top manufacturing industries, employing over 30,000 workers, second to petro-chemicals,
with an annual payroll of over $1 billion. It is important for Louisiana non-industrial forest landowners that Louisiana
maintains a viable wood preservation industry so the landowners can obtain maximum value for their timber. When
treated wood is disposed as hazardous waste, the average cost is approximately $300 per ton. Our Mclntire-Stennis
funded research has developed a closed loop recycling system that produces value-added structural components from
decommissioned utility poles and removes the residual preservative via novel chemical methods. One Louisiana wood
preservation treating facility has estimated that this research has the potential to save his company over $1 million per
year in disposal costs.

Success Story 2: The MclIntire-Stennis program in the LSU AgCenter’s School of Renewable Natural Resources
supported the development of remote sensing tools that are used to map and monitor the condition of Louisiana’s
coastal forested wetlands. These maps have been used as part of conservation efforts by state and federal agencies to
develop restoration priorities. The project included nearly 800,000 acres of forest in the region.

Success Story 3: Mcintire-Stevens funds supported a cooperative effort by forest industry, the USDA Forest Service,
Louisiana Tech University and the LSU Agricultural Center to test whether common harvesting and establishment
practices in commercial loblolly pine plantations reduced growth of the subsequent plantation. The hypothesis was
tested with both short-term and long-term approaches at five locations across the Coastal Plain. The short-term
approach compared accumulated height of variously treated plots with plots whose trees where harvested with hand
equipment and lifted from the plot. The long-term approach compared the height growth of select trees in the
harvested stand with the height growth of the tree's in the new plantation. Any treatments effects on height
accumulation were short-lived as measured by either approach, providing evidence that for five experimental
plantations, harvesting and establishment practices posed no threat to long-term productivity.

Southern University and A&M

Student Success Story: Dr. Seyda Mariya Qadri recieved her Ph.D. in Urban Forestry in Dec 2012 from Southern
University and A&M. Her research on Urban Forestry and Water Quality in Louisiana was partially funded by the
Mclintire-Stennis. She developed her dissertation and utilized the resources provided through Mclintire Stennis funding
to accomplish the requirements of PhD degree program in Urban Forestry at Southern University. She is currently
employed as a scientist with the Louisiana Department of environmental Quality. She is providing a valuable service to
the community of Louisiana through her accomplishments at the local, State and regional level.

Success Story 1: The goals of this Mcintire-Stennis funded integrated ecosystem based project is to protect and
enhance the natural resource base and environment of the historic An analysis of trees in the city of Baton Rouge, LA,
reveals that this area has about 1,036,175 trees with tree and shrub canopies that cover 44.6 % percent of the city.
Trees currently store about 2,029,342.2 tons of carbon per year with an associated estimated value of $ 0.41 billion per
year. In addition, these trees remove about 48699.38 tons of carbon per year (178354 tons CO2/year) ($1.1 million per
year). Trees are estimated to reduce annual residential energy costs by $8.0 million annually with the structural value of
S 6.2 billion.

Success Story 2: The project funded by Mclintire Stennis increased public awareness of natural resources opportunities;

2) Increased knowledge in urban forest ecosystem management; 3) Public awareness of ease of access to nature based





recreation resources; 4) Public/youth awareness of environmental and ecosystem processes; 5) Enhancing awareness
among researchers & urban forest managers; and 6) Awareness of contemporary scientific tools & methods, and
opportunities of urban forest ecosystem research and education; 7) Public environmental education opportunities; 8)
Increased adoptive management practices for urban forest ecosystem research and education. Ten graduate students
were trained, two Ph.D. students are developing dissertations by utilizing data obtained from this project. Six faculty
members were directly involved. Approximately 7000 students utilized the SBUF. In addition 2000 visitors benefited
from the ecosystem. Six scientific prese.

'MASSACHUSETTS |

University of Massachusetts Amherst

Student Success Story: Ryan Harb, who received an MS in Green Building in 2010, was supported by Mcintire-Stennis
funds to conduct research on permaculture gardens. He designed, developed, and built a permaculture garden center as
a learning tool for the public. He has gone on to direct the permaculture center at UMass-Amherst, which provides a
significant portion of the fresh produce for the UMass student dining halls. IN In 20102, his work as a permaculture
advocate on campus brought him to the White House, where he was honored by President Barak Obama as a Champion
of Change.

Success Story 1: A goal of the Mcintire-Stennis funded research on the Connecticut River Watershed (Acc #: 0198907)
was to develop a simple and effective decision-making framework by which stakeholders and land-use managers could
reach agreement on implementing practices and policies affecting the watershed. A decision-support system was
developed to synthesize information about biodiversity, water quality in streams and ponds, and threatened and
endangered species. The system was disseminated directly to decision-makers in over a dozen towns of the watershed.
Since then the US Army Corps of Engineers has modified their dam operation policies to improve the ecological flow
conditions in the Connecticut River. In addition, Conservation Commissioners and conservation NGOs in 11 towns have
used the decision-support tools and maps to help achieve their goal of protecting 25% of the total land area of these
towns (approximately 35,000 forested acres out of a total land area of 140,000 acres).

Success Story 2: Mcintire-Stennis funded research (Acc #: 0413318) has contributed to a program of sustained
research and public policy education focused on controlling the invasive threat posed by the Emerald Ash Borer (EAB).
Working with colleagues from USDA Forest Service, Agricultural Research Service, and Animal and Plant Health
Inspection Service (APHIS), UMass Faculty developed an experimental program of biological control using parasitic
wasps imported from China that feed on EAB larvae. Data from intensive research plots established in Michigan have
been used by APHIS to guide a large-scale biological control program that engages local collaborators (e.g., state
agencies) and maintains a national database to document releases and results. Currently there is strong evidence that
EAB densities are collapsing under rapidly expanding pressure from increasing numbers of parasitoids.

MARYLAND

University of Maryland College Park

Success Story 1: Forests throughout the Northeast and Mid-Atlantic regions are under considerable pressure from land
development. Maryland enacted several laws in the early 1990s intended to slow the rate of deforestation and to
protect forests on ecologically sensitive land. The analyses we conducted show that this legislation resulted in the





layout of suburban subdivisions, including some substitution of forested open space for other forms of open space.
They also resulted in lower density, contributing to sprawl; that contribution was not large, however. These analyses
should help improve the design of future regulations aimed at preserving forested land.

University of Maryland College Park, Department of Environmental Science & Technology

Student Success Story: A PhD student, Elliott Campbell, completed his research work on developing an EMERGY
formula for valuing ecosystem services of Maryland forests. Upon graduation, he took on a Post-Doc position at the
University of Maryland, College Park and is currently working on 2 research project funded under Mclintire Stennis funds.
He is taking his knowledge gained from his PhD research and developing a tool to analyze who is willing to pay for
ecosystem services in MD. His other research project is focused on assessing the future of the forest industry in MD. In
both cases, he is working with Dr. Bob Tjaden.

Success Story 1: My current reseach project, assessing the profitability and sustainability of MD forest industry, just
started September 2012. | am working with a Post-Doc, Elliott Campbell, to develop 3 survey instruments to survey MD
logger, primary forest industry and forest landowners. The purpose is to develop a confidence index and measure the
confidence of the loggers, landowners and forest industries ref to the future of forestry in the State of Maryland. Even
though this research project was just initiated 4 months ago, it has brought together numerous partners to discuss the
future of forestry in the State and start to share with one another reasonable options to keep the industry sustainable.
At the present time, there are no tangible results, for the survey is to start in mid winter, however some early successes
have occured-just by brining all the key players involved in the industry to talk about the future and how to approach
the challenges faced by the industry.

University of Maryland, College Park

Student Success Story: Adrianna Szczepaniec received partial support from Mclntyre-Stennis. As an undergraduate
she worked on biological control of a key landscape pest, lace bugs using augmentative release of lacewings. Her
graduate research focused on ecologically disruptive collisions between invasive urban forest pests including hemlock
woolly adelgid, boxwood leafminer, and Asian longhorned beetle and the systemic pesticides used to control them.
While in graduate school she helped write proposals funded by the International Society of Arboriculture and USDA NRI
in excess of $150,000 to determine the disruptive effects associated with imidacloprid use in urban forest ecosystems.
These grants resulted in five refereed publications and propelled her into a postdoctoral appointment at Texas A&M
where she was a co-pi on a second grant funded by USDA-NIFA for slightly less than half a million dollars. She is now an
assistant professor at South Dakota State University.

Success Story 1: Several PhD, MS, post-doctoral scientists, and undergraduate students were trained while conducting
research funded by these projects. We presented 50 scientific presentations at local, regional, national, and
international meetings during the course of this project. We published 40 refereed articles during the course of this
projects in prestigious journals including Proceedings of the National Academy of Science, Ecology, PLoS One, Annual
Review of Entomology, Biological Invasions, Molecular Ecology , Annual Review of Ecology and Systematics, Behavioral
Ecology, and BioControl to name a few. Five of the students who received partial support from this project have been
placed in faculty positions in major universities while others have gone on to jobs in government, industry, or further
education in graduate and post-graduate studies. Our students have shared this information with other members of the
scientific community through oral presentations and publications.

Success Story 2: Our synthesis informs urban planners and resource managers about arthropods likely to outbreak
along urban gradients and identifies key mechanisms that underlie these outbreaks. This enables landscape managers to
develop approaches that rely on elements of design, plant culture, and biological control to suppress pest outbreaks.





This will ultimately result in reduced economic and environmental costs of managing pests while enhancing the
sustainability of urban forests. Our research findings have been disseminated to more than 12,000 green industry
members and citizens at local, regional, national, and international meeting via more than 100 professional meetings,
workshops, and conferences. We have provided information to the general public on urban forest issues to more than
20 million people through print media and on international, national, and local television, radio, and web-based media
venues. Our trainings and resource materials receive excellent ratings for content.

University of Maine, School of Forest Resources

Student Success Story: One student supported by M-S did outstanding work during his PhD thesis to help develop an
expanding gap harvest system based on patterns of natural disturbance in the Acadian forest. This work has provided a
new way to harvest forest stands in a manner consistent with the way nature would have done it. The student went on
to become a professor at Purdue University and has transferred this innovative work to the central hardwood region of
the US. Similar experiments have been established as they were in Maine and are now developing new harvesting
recommendations for this region.

Success Story 1: Several graduate student projects supported under M-S over the past decade have discovered how to
use Landsat satellite imagery to detect harvest impact on northern Maine's forests. This work had now made it possible
to detect very small changes in forest condition over long periods of time. As a result, we can now quantify harvest and
natural disturbance impacts, forest age class conditions, and overall impacts on the forest. This new method has allowed
forest industry, policy maker, and the public to see forest changes. In addition, this new approach has allowed wildlife
biologists to quantify current habitat conditions for a wide variety of species, as well as predict future habitat conditions.

Success Story 2: Forestland owners in Maine have been unclear how or whether to commercially thin spruce-fir stands
that have recently become merchantable. Work supported by M-S has helped establish a statewide network of
commercial thinning experimental sites across the state. Decade-long growth data over the past few years have
demonstrated to landowners that it is profitable to commercially thin spruce-fir stands. This research has provided
landowners with detailed prescriptions for how to best thin these stands to provide an immediate financial return and
maintain stands that provide maximum future value. Even more importantly, the work has shown landowners how not
to thin stands in ways that will cause losses to wind damage or reduce overall stand productivity.

Success Story 3: Research supported by M-S over the past five years has led to the development and application of the
Acadian Variant of the Forest Vegetation Simulator (FVS), which is a nationally available and recognized forest growth
model for doing long-term planning. Starting in 2008 with the arrival of Dr. Weiskittel to the University of Maine, the
research effort was initiated and has been continued until present. With the assistance of two Mclntire-Stennis M-S
graduate students, the research team has compiled a large dataset of permanent growth and yield plots throughout the
region, fitted a variety of empirical equations using the data, and test long-term predictions. Some key findings to date
have been the general inadequacy of the current version of FVS in Maine, the high degree of variability of site
productivity across the state, long-term improvements in model behavior due to using diameter rather than basal area
increment, and a novel system for predicting mortality.





'MICHIGAN

Michigan State University

Success Story 1: Dr. Ray Miller is current Director of MSU's Forest Biomass Innovation Center (Escanaba, MI) and also
was critical in establishing the center. FBIC is leading a number of initiatives to increase the sustainable use of wood for
energy and materials Michigan's expanding bioeconomy. The source of wood is from both natural forests and
plantations of fast-growing species. The research focuses on increasing yields, decreasing costs, reducing greenhouse
gas and energy losses, retaining rural jobs, and improving supply chain efficiencies.

Success Story 2: Dr. David Rothstein has estimated carbon emissions to the atmosphere from fires in jack pine forests
of northern Michigan. Jack pine ecosystems are a carbon source to the atmosphere for 7-10 years after fire. They
absorb carbon for the next 20-30 years. In the absence of fire, jack pine stands are harvested in 20-30 year rotations
and provide high quality pulp for the paper industry and habitat for the federally endangered bird, Kirtland’s Warbler,
which depends on recently disturbed jack pine forests. Rothstein’s research also is comparing carbon dynamics in post-

fire and post-clearcut stands.

Michigan Technological University School of Forest Resources and Environmental Science

Student Success Story: Maria Janowiak's M-S funded research on stand structure and diameter distributions in
uneven-aged northern hardwoods positioned her to accept a position as a scientist and outreach expert on climate
change adaptation and carbon management with the Northern Research Station of the USFS. She is instrumental in the
development of ecosystem vulnerability assessments for national forests in Region 9, and her outreach activities have
resulted in numerous publications including a widely cited and extensively used framework for developing adaptive
management strategies in the face of climate change (GTR NRS-87, 2012). She is a leader of professional outreach
activities that cross landscape and ownership boundaries, conducts many workshops and webinars annually, and
actively facilitates collaboration across research institutions, agencies, and landowners regionally and nationally. Maria

has quickly become a nationally recognized expert on forests and climate change adaptation and carbon mgt.

Success Story 1: Funding from this program in Dr. Victor Busov's laboratory contributed in part to the development of
two patents that allow control of leaf size and wood growth. One was granted this year and the other is still under
consideration. These technologies are begin tested at the moment by Arborgen. Both can lead to significant

productivity increases from forest tree plantations.

Success Story 2: In partnership with a major electric power cooperative in Michigan, students in Dr. Robert Froese's lab
were able to show that biomass from forest energy plantations were the most efficient means to offset fossil C
emissions in power generation. With funds from the Mclintire-Stennis program, we were able to leverage this work to
study changes in soil carbon sequestration in abandoned lands converted to tree plantations. This work is revealing that
conversion leads to relatively minor carbon loss, easily compensated by biomass growth, and showing the system-wide
benefit from forest-based biomass as a renewable energy alternative.

Success Story 3: Mclintire-Stennis funding was used to support forest fire research in Upper Michigan over the last four
years in Dr. Andrew Storer's lab. A previously funded project investigated the effects of prescribed fire and fire
surrogate treatments on forest health and biodiversity in pine-dominated forests. Subsequently, the Sleeper Lake
wildfire occurred near our research site, and we used M-S funding to characterize the effects of this fire for comparison





with prescribed fire treatments. This helped to validate that prescribed fire does not have impacts on forest health that
are significantly different from a wildfire.

University of Michigan, Ann Arbor

Student Success Story: Alicia Lindauer-Thompson was supported on Mclntire-Stennis funds while she completed a
Master of Science degree in the School of Natural Resources and Environment at the University of Michigan in 2008. For
her Master’s thesis work, she created a new computer model of forest production by tree species and size classes in
Michigan, which she parameterized by measuring 5,000 trees in the field. Alicia applied the model to calculate rates of
carbon sequestration in state-managed forests in Michigan. After graduation, she was selected as a Presidential
Management Fellow, a prestigious two-year paid internship with the federal government, where she worked at the U.S.
Department of Energy (DOE) in the Renewable Fuels Division. She was hired into a permanent position at the DOE,
where she now works as a Technology Manager. [Dr. Bill Currie, Associate Professor, School of Natural Resources and
Environment, University of Michigan]

Success Story 1: The project, Evaluating the Impact of Land Use on the Adaptation Potential of Tree Species to Global
Warming, was completed in 2012. Results indicate that invasive species had greater survival closer to urban areas, while
several large seeded native species had lower survival rates closer to urban centers. Later successional and more shade
tolerant species had higher survival in more rural forests. These results suggest that the landscape surrounding remnant
forests has the potential to affect tree species recruitment patterns, which in turn shape the future structure and
functioning of these forests. This is important to the field of global change ecology and urban ecosystems, as little
knowledge exists on how the combination of global change drivers will impact remnant forest patches. This information
will guide management programs in the upper Midwest that aim to account for the effects of global warming on forest
ecosystems.

Success Story 2: An adaptation strategy to accommodate the impact of changing climate on the health of urban
greenspace and street trees was developed. The strategy focused on application of ecological processes in the choice of
plant species for urban planting designs. The crux of the adaptation strategy is a focus on ecological resilience rather
than matching specific plant species to specific predictions of climate change models. Strategy development included
creation of a plant database for the Great Lakes region and development of a rating system for ecological resilience
based on plasticity and stabilizing community assembly rules. Communication of this translational research included
scholarly publication, website posting (http://natureforcities.snre.umich.edu/), and distribution to local governments
with planning programs for climate change around the United States. The European planning and design community are
now using the scholarly paper and website resources in graduate student training.

Success Story 3: The early field curriculum was carried out at three forested properties owned by the University.
Recently, in order to consider expanded educational uses of these properties (e.g., restoration, sustainability, and
environmental education), the University could have hired an expensive outside firm to re-inventory, map and assess
the current state of the forests. Instead, a Mclntire-Stennis research project was designed and implemented. It resulted
not only in a re-inventory of these forests for the first time since the mid-1960s, but also provided: mapping of the
forests and surrounding matrix land-cover change 1940-2005, forestry inventory field experience for numerous graduate
students, a journal paper, and additional data with which to inform new uses for these regionally and historically
important.





\ MINNESOTA \

University of Minnesota (Departments of Forest Resources and Bioproducts and Biosystems

Engineerin

Student Success Story: Grant M. Domke came to us after his M.S. in forestry. His PhD program at the University of
Minnesota focused on aspen and associated species utilization. The first aspect was a detailed characterization of aspen
growth and yield across the Lake States to meet information needs of the forest industry. The second aspect was a
feasibility study for a potential 25 Megawatt biomass energy plant for a northern Minnesota utility company. For that he
developed biomass supply circles and detailed carbon accounting, including emissions, for residual biomass purchase,
collection, transportation, and utilization in the plant for short and long time horizons. Results showed residual biomass
usage was not carbon neutral, but very close to that over a 100 period, with markedly lower carbon emissions than fossil
fuel alternatives. This study provided key analysis for residual biomass usage in the region. Grant is now a researcher for
the USDA Forest Service focusing on carbon accounting.

Success Story 1: Laboratory research to develop lignin-degrading enzyme systems is expected to play a central role in
improving the economic viability of biorefineries. Toward that end, our laboratories have so far had success in treating
jack pine wood to substantially increase the yield of glucose obtained from the ligincellulosic. Continuing such work and
expansion to other species will facilitate cost effective processes and enable substantial new industry in the region.
Example products are novel fuels and plastics.

Success Story 2: A study of Minnnesota's logging businesses provided the first characterization of practices used to
harvest biomass. The study examined practices employed to harvest and remove woody biomass remaining on the site
after a commercial timber harvest. Resulting on-the-ground practices were found to be highly variable with respect to
tree species, equipment configurations, strategies for collecting and processing residual biomass and utilization
efficiency. Additionally, given the low prices received for residual biomass, only about 10 percent of Minnesota's loggers
were active in residual biomass utilization. The findings have been used to inform environmental concerns and the
development of statewide guidelines for biomass harvest.

Success Story 3: Minnesota has over 15 million acres of commerical forest land with approximately 17% managed by
15 county land departments. More than a decade of faculty research and synthesis has led to harvest and management
scheduling models sensitive to growth, silvicultural practices, management costs, wildlife habitat and spatial
considerations. Working with three counties, these models have been applied to county lands in place of traditional
harvest scheduling approaches. The results have shown dramatic increases (20-100% in potential harvest levels,
effective treatment of age class distribution problems, and improvement in prospects for sustainability, notably even
flow, in harvest and stumpage revenues. Applications of the models to other counties are now in the planning stage.
Together these applications will make a major difference in Minnesota's timber supply.

University of Missouri

Student Success Story: PhD student, Jian Yang, who was partially supported by Mclintire-Stennis fund, graduated in
2005. His PhD work has been published in prestige journals including Ecological Applications, Forest Science, and
Canadian Journal of Forest Research. His recent publications include top journals such as Global Change Biology,





Remote Sensing of Environment, and Ecography. Dr. Yang is now a professor and group leader of Disturbance Ecology in
Chinese Academy of Sciences.

Success Story 1: Dr. Hong S. He's program at the University of Missouri is partially supported by Mclntire-Stennis.
During his tenure at the University of Missouri, Dr. He and his GIS and Spatial Analysis Laboratory has developed LANDIS
PRO forest landscape model of succession, disturbance and management. The model has been used over 40 countries
and regions around the world to assess effects of various management and disturbances on forest landscapes.

MISSISSIPPI

Alcorn State

Student Success Story: Ms, Janitra Moore a M.S. graduate student has learned many aspects in forestry with the
training she has received while working for the Mcintire Stennis project. She has completed her thesis, and is applying
for a Research Technician job to further her career in forestry thanks to Mc-Stennis funds.

Success Story 1: Mcintire Stennis has created jobs for the Forestry division here at Alcorn State University. $40,000.00
has been used to hire a Research Scientist, and $40,000.00 has been used to train undergraduate and graduate students
on how to be successful researchers in forestry at Alcorn State.

Success Story 2: Mcintire Stennis funds has brought awareness to the forestry program at Alcorn State University.
Because of the funding 25,000.00 dollars has been added in other research projects. These projects are collaborations
with our sister university / Mississippi State University.

Mississippi State University Forest

Student Success Story: Dr. Sanjeev Gajjela was supported on a GRA funded through M-S in the Forest Products
Department at Mississippi State Unviersity. He earned his Ph.D. in December of 2010. Dr. Gajjela developed a catalyst
and catalytic process which was used to convert raw biooil into liquid hydrocarbon. Using a high pressure reactor, he
subjected the fuel to hydrogenation thereby deoxygenating the fuel. After developing and testing dozens of catalysts he
created a recipe or technique that would produce oxygen free fuel. This development was critical for motor fuel as it is
known that oxygen reduces the energy value of the fuel and causes premature corrosion of engine parts.

Success Story 1: Within the the Forest Products Department, Mississippi State Unviersity, wood and biomass to liquid
transportation fuels research and development has been supported by Mclintire Stennis. This research area has focused
on converting biomass to raw liquid fuel and then upgrading the raw fuel to gasoline, diesel, jet fuel, and high value
chemicals. Both the conversion and upgrading technology have produced promising results and pure, oxygen-free liquid
hydrocarbons have been produced. This research has the long-term possibility of creating markets for forest-based
resources and has the potential of reducing the U.S. demand for imported fossil fuels. Technologies developed through
this research program have resulted in multiple patents and several licensing agreements.

Success Story 2: Research supported by M-S funds resulted in the development of the Mississippi Institute for Forest
Inventory (MIFI) Dynamic Inventory Reporter (DIR) interface which is an effective tool for economic development and
resource sustainability and was used by MIFl in responding to requests for installation or analytical support, detailed
analyses, reports for cellulosic and pellet facilities pursuing capital funding for locating mills, decision-making analyses,
and requests for electrical generating biomass facilities for determining location. This helped to bring a major industry to
the state with 1000 associated jobs.





Success Story 3: Fire-maintained open pine forests historically covered > 30 million hectares of the Southeast and
supported tremendous faunal and floristic diversity. However, fire suppression, combined with conversion to
intensively managed plantations have contributed to loss of habitat and population declines for many fire-dependent
species. Today intensively managed pine forests comprise more than 18 million hectares in the southeast. From 1999
a€“ 2009, scientists supported by M-S funds through the Department of Wildlife, Fisheries, and Aquaculture, Mississippi
State University, collaborated with Weyerhauser Co., NCASI, BASF, and The National Wild Turkey Federation to evaluate
the effects of mid-rotation management practices on forest structure, pine growth, and biodiversity. This long-term
study demonstrated that mid-rotation thinning, followed by combined application of selective herbicide and dormant
season prescribed fire can help to recreate elements of historic pine-grassland for

'MONTANA

University of Montana College of Forestry and Conservation

Student Success Story: Dr. Courtney Schultz was a PhD student at the College of Forestry and Conservation benefiting
from the Mclintire-Stennis Cooperative Research Program. Her cuttin edge research on the level of scientific uncertaintly
in forest policy and planning provided critical insight into the development of the USDA Forest Service's new 2011
Planning Rule under NFMA. She has taken this talent developed as a graduate student to become one of the nation's
most influential young forest policy analysts and currently serves as a professor at Colorado State University's
Department of Forest and Rangeland Stewardship in the College of Natural Resources.

Success Story 1: Ann Schwaller used Mclintire-Stennis funding to study public views on noxious weeds in national
forests and adjacent communities. She received her M.S. from The University of Montana in 2001. After graduation she
was the Wilderness and Recreation Planner on the Clearwater National Forest in Idaho for four years. Ann is now a
Natural Resources Wilderness Specialist on the Superior National Forest.

Success Story 2: PhD student Ryan Bracewell is working to understand the bark beetles that are destroying ponderosa
pine and whitebark pine forests across the West. His research, under the direction of Professor Diana Six, looks at the
relationship between the western pine beetle and its symbiotic fungi. He estimates that the beetles get essential
nutrition from the fungi and that by understanding that connection he might help land managers protect their trees
from the devastating beetles.

\ NORTH CAROLINA

College of Natural Resources, NC State University

Student Success Story: Dr. Chavonda Jacobs-Young is currently Director of the Office of the Chief Scientist in the
United States Department of Agriculture, where she is responsible for coordination of scientific leadership across the
Department. She earned all her degrees in Paper Science and Engineering at NCSU’s College of Natural Resources (1989
BS, 1992 MS, 1998 PhD). Her graduate work was supported by M-S. While a student, she was also three-time ACC track
champion and a soloist in the university gospel choir. Dr. Jacobs-Young has also served as Acting Director for USDA's
National Institute of Food and Agriculture and as senior policy analyst for agriculture in the White House Office of
Science and Technology Policy. She led competitive research programs on biobased products as a National Program
Leader in the USDA National Research Initiative and was an Assistant Professor at the University of Washington. Dr.
Jacobs-Young's industrial experience includes Dupont, Kimberly-Clark, and Weyerhaeuser.





Success Story 1: M-S funds were the pivotal vehicle to establish and implement an integrated data system for the
eastern wildfires. The 2007-2012 funding provided the base to which the NCSU Wildfire Research group was able to
secure over $1,000,000 in external funds to address research needs for more effective wildfire planning for the region
east of the Mississippi. The program linked over 30 independent data sources, identified overlapping information and
data gaps, developed a web interface for data access, and established a protocol for data entry and editing across the
databases. The system was successfully implemented and tested in the 3 eastern regions of the NPA and has become
the model for other Federal Land Management agencies. The initial program has been expanded to include fire research
data via the Interagency Fire Science Southern Fire Exchange program now housed at NC State and a state based open
source GIS database system for the 18.6 million acres of North Carolina timberland.

Success Story 2: M-S funds served as the foundation to develop a series of extraordinarily productive industry and
government funded research programs. The Wood to Ethanol Research Consortium focuses on the use of technology
familiar to the pulp and paper industry to produce bioethanol from wood residues. More than 30 companies have
contributed over the last 6 yrs, generating > $3.5 million. This work has also enabled a series of spin-off projects that use
financial and Life Cycle Analysis to evaluate the benefits and costs of emerging bioenergy technologies. M-S funds also
served as the foundation for work on the development of thermochemical processes that produce drop-in biofuels. The
combination of our forestry co-ops, our biofuels conversion experience, and our recently developed financial and Life
Cycle skills were the basis of the $15 million AFRI funded Southeastern Integrated Biomass Supply Systems grant (jointly
with the Univ. of Tenn., Auburn Univ., and a series of industrial partners).

Success Story 3: NCSU’s Tree Improvement Program, supported consistently by the M-S program, produces genetically
improved seedlings that have created $220 million in enhanced value for North Carolina landowners and $1.9 billion in
value across the south. The program has educated 223 graduate students, many now leaders in the U.S. and around the
world. The associated Forest Productivity Cooperative has developed guidelines for forest plantation fertilization. Nearly
a million acres in the Southeast U.S are fertilized each year, resulting in 30 million additional tons/yr produced on the
same amount of land. The intellectual capacity and extensive network of field tests have proven critical to leveraging
grants to tackle society’s grand challenges. Two USDA-AFRI Coordinated Agricultural Project grants are based on the
coops, one studying mitigation measures for global climate change in southern forests, and the other developing new

technologies and systems for producing biofuels from woody biomass.

\ NORTH DAKOTA

North Dakota State University

Success Story 1: NDSU woody plant introductions are currently being propagated for sale by commercial wholesale
firms in four countries; Australia, Canada, England, and the United States (14 states, including 35 nurseries). This project
has introduced 52 superior woody plants for production and sale with increased disease tolerance and winter hardiness
for landscapes throughout the Northern Great Plains.

'NEBRASKA

University of Nebraska-Lincoln

Student Success Story: Phil Dobesh (MS 2007) studied the response of beetles to long-term habitat management at

the Bessey District of the Nebraska National Forest. These beetles included federally endangered species, the American





Burying Beetle. Both the diversity and abundance of beetles varied in response to the density and management of
eastern red cedar and ponderosa pine stands, many of which were planted by the CCC in the 1930's. In the last 15 years,
management in these stands has emphasized hazardous fuel reductions. The experience Phil gained as a Mclintire-
Stennis funded graduate student led to his current position as a full-time wildlife biologist with the US Forest Service in
Chadron, NE.

Success Story 1: Lori Hoagland complete a MS on integrated farming system (shelter was one of the treatments) in
2002. She got a PhD at Washington State and is now a faculty member at Purdue University. A real success story. When
first came to UNL she was an unmarried mother with a baby. She had everything against her and against those odds she
graduated from UNL in Environmental Studies. She worked for several years and came back to work on her MS. She took
data from the shelterbelt project and the old integrated farm project and developed an analysis of the economics and
labor statistics and compared these across different production systems. She then went to Washington State for her
PhD, continued as a Post-doc at WSU and took a assistant professor position at Purdue about 3 years ago. Her area of
expertise is soil nutrition in organic production systems.

Success Story 2: John Quinn (PhD 2010) now is an assistant professor at Furnam University. He worked on the organic
project and the role of trees as habitat on organic farms. More generally he worked on the value of non-crop habitat
within agroecosystems. John was an outstanding student, received several additional grants to support his work. He was
selected for an NFS teaching program at CSU. Six papers were published from his research. He received several graduate
student awards. He provided leadership for the recitation sections of the Introduction to Agriculture and Natural
Resources class. He is active in the organic working group and Organic Crop Improvement Association. He was a post-
doc at UNL on the organic project.

Success Story 3: Heidi Adams (formerly Heidi Puckett) received her MS from UNL in 2008 and went on to a PhD
program at Mississippi State. She completed her program in 2012 and is a lecturer at the University of Arkansas at
Monticello. Her work involved feeding patterns of birds from agroforestry plantings. How far out in the crop field can
you expect birds to feed?

NEW HAMPSHIRE

University of New Hampshire

Success Story 1: Research has shown that treatment of invasive glossy buckthorn with brushsaws and
flameguns improves the regeneration success of white pine, however further treatments may be necessary.
Approximately 20 persons from the University of New Hampshire community participated in a volunteer
invasive plant control project at the University of New Hampshire, during which time they learned methods
for invasive plant removal (primarily weed wrenches). Results of examinations, written reports, final course
grades, and hands-on field activities associated with five University of New Hampshire courses demonstrated
increased knowledge of the negative effects of invasive shrubs on forests as well as control methods for these
species, for over 100 undergraduate and graduate students.





'NEW JERSEY |

Rutgers University, New Jersey Agricultural Experiment Station

Success Story 1: Bacterial leaf scorch (BLS) is a devastating disease of oak/other shade trees with severe economic
implications. Critical to understanding BLS of oak is development of sensitive methods to detect the pathogen in shade
trees, alternative host vegetation, and vectors. NJAES researchers have improved methods for detecting this bacterium
in oak and other tree/plant species and extracting the bacterium DNA from hardwood trees, enabling the genetic
characterization of the strain of Xylella that causes BLS and facilitating the detection and identification of other Xylella
strains in other trees and plants. These methods have helped USDA-Forestry Service staff in the Western Region to link
scorch-like symptoms in big-leaf maple with Xylella and to develop an effective management plan. NJAES researchers
were the first to identify potential insect vectors (eleven treehopper species, six leafhopper species, and four spittlebug
species) that transmit oak leaf scorch caused by Xylella.

Success Story 2: The Hemlock Wooly Adelgid is a grave problem throughout the northeastern US. It presents a
particular problem in New England, where it a vital component in forest ecosystems, providing protection from erosion
along streams and food and shelter for wildlife. Hemlock is valued as an ornamental species and an important source of
lumber. In addition to its direct deleterious impact on hemlock stands, the wooly adelgid also creates habitat for
elongate hemlock scale, another invasive species affecting hemlocks. Mclintire-Stennis funding has supported NJAES
researchers who, working with the State of New Jersey, have identified effective natural predators that can slow the
advance of these destructive species through existing hemlock stands and prevent the progression of these invasive
species in future hemlock stands.

Success Story 3: NJAES researchers, with support from Mclintire Stennis funding, have identified forty different species
of another invasive pest, the ambrosia beetle, that affect not only New Jersey’s forests but also pose a real threat to
New Jersey’s nursery industry. Survey and trapping data are now used to establish a baseline for the presence of these
exotic bark beetles in New Jersey. This data is routinely shared with community foresters, landscapers, nurserymen, and
arborists, as well as with Rutgers Cooperative Extension county agents, informing management strategies and programs
for this pest.

NEW MEXICO

New Mexico State University

Student Success Story: Nabil Khadduri completed his M.S. in 2002 studying novel seed treatment techniques for
recalcitrant New Mexico locust (Robinia neomexicana). His results were published and the techniques used in mineland
reclamation. Upon graduation, Mr. Khadduri was employed as the Natural Resources Scientist for the Webster Forest
Nursery, Washington Department of Natural Resources, Olympia, WA. In that role, he has published numerous articles
on nursery production ranging from moss control, irrigation scheduling, disease management and genetic control of
cold-hardiness in Douglas-fir. He also is a regular invited speaker at the Western Forest and Conservation Nursery
Associations meetings. Recently, he was promoted to Manager of the Seed Orchard for WDNR.

Success Story 1: The conservation seedling program, housed at the NMSU Mora Res Center has provided the residents
of New Mexico with high quality forestation stock and created a valuable resource for operational scale research and
teaching, which could not exist without this program. Many of the more than thirty graduate and numerous





undergraduate students involved with the Mora Research Center over the years have had the opportunity to both work
in and manage an operational conservation nursery. Survival of seedlings planted on state and private lands in New
Mexico has risen from 15% to over 80%. Numerous propagation and cultural protocols have been adopted by
agroforestry/reforestation and restoration ecology research programs conducted at the Center.

Success Story 2: The restoration ecology program has focused on high-elevation mined land reclamation and
restoration of disturbed riparian areas in the Sangre de Christo Mountains of northern New Mexico. In contrast to
traditional surface mining reclamation approaches, which are based on primarily agronomic practices, the research
associated with this project has focused primarily on adaptive and ameliorative approaches to re-establish indigenous
forested communities. Operations in NM have successfully reduced transplant shock and optimized post-planting
culture. The NMSU Mora Science Center has screened species and ecotypes for their ability to survive and regenerate
on low pH overburden. Riparian restoration research has focused on developing stock types for riparian restoration in
montane and foot hill riparian sites as well as evaluating the underlying variability of several riparian species to various
sexual and asexual propagation techniques.

Success Story 3: NM has experienced several catastrophic fires during the past few years. The continued construction
of vacation and permanent homes within forested areas of the southern Rocky Mountains has been problematic.
Landowners typically adhere to a hands-off philosophy regarding vegetation management on their properties. The
incredible loss of property, reductions in wildlife populations and diversity, and reductions in overall forest health due to
recent fires as opened up a renewed interest in forest management and mitigation of fire risks, The Mora Research
Center has initiated research and demonstration residential sites in several areas to reflect the range of forest and
topographic conditions where residences occur. Goals of the management treatments include protecting residences
from wildfire, improving wildlife habitat and improving overall forest health.

'NEVADA

University of Nevada, Reno

Success Story 1: Controlling Bark Beetles: Discovering New Genes / This project investigated biochemical and
molecular mechanisms bark beetles use to communicate location and overcome the tree’s self-defenses (e.g.,
turpentine). The research team at the University of Nevada, Reno has created a complementary DNA library for both
sexes, as well as identified putative pheromone biosynthetic genes. This was the first functional genomics analysis to be
completed on the sub-family Scolytidae. The database created by the team is now a popular resource for all researchers
working to identify unique targets for future control strategies. This earlier work has recently been continued to date,
and the team is now isolating several novelty genes that are excellent candidates as targets against which methods to
mitigate mountain pine beetle population explosions are now being developed. The team also developed a website to
facilitate comparative analyses of beetle family Coleopteran genomics "BarkBeetleBase".

Success Story 2: Production of Containerized Pine Tree Planting Stock for Harsh Environments / Earlier work on
western conifers reported that restoration was greatly facilitated by containerization. However, development of
production techniques for planting stock specifically targeted for the harsh environment of the Great Basin and eastern
Sierra Nevada has been limited. Through a series of experiments looking at improving survival of containerized Single-
Leaf Pinyon, Sugar Pine and Jeffrey Pine seedlings, a research team at the University of Nevada, Reno developed





protocols for the Nevada Division of Forestry, Washoe Nursery that improved survivorship of transplants up to 85% over
production techniques previously employed.

NEW YORK

Cornell university agricultural experiment station

Student Success Story:

Success Story 1: Lion’s mane (Hericium sp.) is a valuable species of edible mushroom that has rarely been cultivated.
Over the course of her Masters degree she develop a forest farming protocol for cultivating this fungus. There were on
one strain of this fungus available commercially, so Jean isolated 6 new strains from the wild and experimentally
compared them to the commercial strain. Two of the new strains outperformed the commercial strain, hence increasing
the genotypes available for eventual commercial production. We are currently working with farmers to cultivate lions
maine mushroom in commercial quantities.

Success Story 2: Based on MS Research over 2006-2009 we have conducted numerous experiments to optimize forest
cultivation of shiitake mushroom, and began working with farmers to adopt production on a commercial basis. About
half of the 23 farmers we worked with have successfully cultivated and marketed shiitake as a profitable enterprise. /
A / Our MS research has always been coupled with outreach (Smith Lever) to assist farmers to adopt this technology as
a small farm enterprise. Since 2006, we have trained 200+ farmers, forest owners and others, the basics of forest
mushroom cultivation.

Cornell University Department of Natural Resources

Student Success Story: Mike Farrell is an extension associate and director of the Cornell Maple facility at Lake Placid
NY. Mclintire-Stennis funding enabled him to conduct five separate applied resaerch projects on maple economics,
potential for industry expansion, and impact of climate change on maple production in the Northeast. Farrell completed
his PhD in 2012 and remains in his current position conducting resarch and outreach and managing our field station.

Success Story 1: Forest productivity is threatened by the continuing effects of soil calcium depletion owing largely to
acid deposition. Based on periodic resurveys of northern hardwood forest watersheds at Hubbard Brook Experimental
Forest, NH, we demonstrated conclusively that restoration of the soil calcium lost during the 20th century was effective
in restoring the health and productivity of this forest ecosystem. These results indicate that acid deposition seriously
reduces forest productivity on a regional and global basis with concomitant economic and ecosystem service costs.

Success Story 2: Results from work with beech management indicate that the best control is achieved through cut-
surface stump treatments at the time the tree is felled. Glyphosate based herbicides with approximately 25 PCT active
ingredient proved to be the most cost and operationally effective. In woodlands where most beech larger than 4 inches
diameter are treated, mortality of the root suckers can approach 90 PCT. Delayed treatments to previously cut beech
stumps using drill and injection or re-surfacing techniques typically controlled less than half the beech root suckers as
freshly treated stumps. Beech root sucker control seemed to decline with time since the tree was cut. Flame technology
to control shrubs was effective, but depended on the species being treated. Control of bush honeysuckle and autumn
olive stems typically exceeded 80 PCT. Marginal control of 30 to 60 PCT occurred for buckthorn and striped maple. Less
than 10 PCT control was observed for multiflora rose growing in sunlight condition.





Success Story 3: Through the efforts of 147518- Increasing Forest Value Through Growing the Maple Sugar Industry-
we have used applied research and extension programming to assist maple producers and landowners in New York and
beyond in efforts to develop the maple resource for syrup production. Due in part to this research and coupled
extension programs, the maple industry has been the fastest growing agricultural commodity in the U.S. over the past 5
years and 2011 yielded the greatest amount of syrup production since the 1940s. Our research identified where the
greatest potential for future expansion exists, attitudes/barriers among forest owners for expansion in syrup production,
and state and federal policies that benefit expansion of maple production. Results led four states (NY, MI, ME, CT) to
plan how to increase their maple businesses. Given the enormous potential for future expansion, Senator Schumer
introduced the Maple TAP Act to provide a dedicated funding stream for research, extension,

' OKLAHOMA

Oklahoma State University

Student Success Story: Dr. Michael Blazier earned a MS in Forest Resources in 1999 and a PhD in Environmental
Science in 2003, both from the Department of Forestry (now the Department of Natural Resource Ecology and
Management) at Oklahoma State University, Stillwater. His doctoral research in forest nutrition has led to widespread
adoption of fertilizer application techniques that markedly improve nitrogen uptake efficiency resulting in an estimated
savings of $10 million per year in comparison to conventional fertilization practices in SE Oklahoma. Michael is the
Director of the Hill Farm Research Station, a part of the Louisiana State University AgriCenter, where he has led many
timber-related projects to determine the most efficient methods for producing quality lumber in the southern U.S. He
also is the lead Pl to develop new agroforesty management practices to simultaneously grow switchgrass and pine trees
to produce biofuel feedstocks, thus reducing our national dependency on foreign oil.

Success Story 1: A potential use of redcedar is as a landscaping mulch. Mulching reduces cedar on the landscape
which in turn provides a host of ecological and economic benefits. One factor holding back this emerging industry is
misconceptions regarding the effects of redcedar mulch on plants and soils. We compared redcedar mulch to other
common wood mulches in regards to soil properties and plant growth. Redcedar mulch proved to be as good or better
than the other mulches we examined. We actively promoted the results of our research by appearing on Oklahoma
Gardening, OCAST radio, and in several newspaper articles. We hope that mulching can provide a means to reduce the
cost of land clearing for owners who cannot or will not use prescribed fire.

Success Story 2: The cost to close a smaller-than-CAFO sized animal waste treatment system is estimated at $200,000,
such that the total cost of to close all such existing facilities in Oklahoma is nearly $40 million. The cost to remove CAFO
permitted treatment systems is estimated at $400,000, or about $160 million for all existing systems. We are using
trees to stabilize pollutants in a buried swine lagoon at the decommissioned OSU hog facility. Early results indicate that
sycamore and cottonwood trees are successfully sequestering available phosphorus and nitrogen to prevent ground
water contamination. If this result continues, the research will provide a less expensive alternative for decommissioning
animal waste facilities.

Success Story 3: Shortleaf pine is an important component of forests in Oklahoma and Arkansas that provides critical
ecosystem services. Recent evidence suggests an increase in hybridization with loblolly pine that jeopardizes the genetic
integrity of the species and the future resiliency of our native forests. We are currently evaluating the physiological and
morphological attributes of shortleaf pine and its hybrid with loblolly pine. This information will be used to improve
management, including the use of fire, to help maintain and perpetuate shortleaf pine forests that will best resist
possible changes in future climate.





Oregon State University

Success Story 1: In 2011, 16 plywood/particleboard plants used a soy-based adhesive developed by Dr. Kaichang Li of
Oregon State University and replaced over 100 million pounds of the toxic urea-formaldehyde (UF) resins. Hundreds of
millions of plywood panels bonded with this adhesive are produced every year in the US. Production of
plywood/particleboard with the UF resins is a low-tech, mature process, and as a result, foreign competitors took over
60% of the US wood-based composite panel market in 1990s. This adhesive technology created technical and market
barriers for foreign competitors, and helped restore market share for US producers, protecting about 4000 US jobs. The
availability of this adhesive prompted the California Air Resources Board (CARB) to pass a regulation setting
formaldehyde emission limits on wood-based products used and sold in California in 2007. This adhesive technology
also created a new market for over-supplied soybean flour, thus benefiting soybean farmers in the US.

Success Story 2: The California earthquake of 1994 caused nearly $20 billion in damage to wood framed buildings. To
improve public safety and reduce economic losses, the construction industry has sought cost effective design
improvements that will reduce structural damage during low to moderate level earthquakes. Research conducted by Dr.
Rakesh Gupta at Oregon State University has resulted in innovative shear wall designs that improve seismic resistance
over conventional designs. Given the current earthquake standards for wood frame buildings, the new designs achieve
the maximum seismic resistance for the least cost. In one test, adding oriented strand board to both sides of a shear
wall resulted in superior dry wall performance when tested to failure. The MS funds helped support faculty salary and
provided research capacity. Dr. Gupta leveraged additional research funds to support 15 graduate students, of whom
twelve are working in the US, most as practicing engineers.

Success Story 3: Research by Dr. Darrell Ross at Oregon State University has described a diverse insect predator
community associated with the hemlock woolly adelgid (HWA) in the Pacific Northwest. Two species of dipteran
predators in the genus Leucopis were found to be common and abundant predators of the HWA in this region. This was
the first time either of these species were reported to be associated with HWA. These predators may prove to be useful
in the biological control program for HWA in the eastern US, where it is a serious introduced pest of eastern and
Carolina hemlocks. Research also found that the Douglas-fir beetle antiaggregation pheromone, MCH, could provide
comparable protection from infestation when applied at 3X the standard rate from emitters spaced 3X farther apart
than the standard application. The reduced application costs associated with the wider emitter spacing may increase
the number of high-value stands protected from the beetle throughout the interior West.

'PENNSYLVANIA |

Penn State University (PA AES)

Success Story 1: Forest parcelization, the ownership of ever smaller parcels of forest land, affects forest values and
management. Areas of core forest, which are essential to many species, very often shrink. Pennsylvania now has
738,000 private forest land owners. This is approximately 200,000 more than the 2008 estimate by the U.S. Forest
Service. Owners of small parcels (i.e., 410,000 owners), those of less than 20 acres, hold about 1 in 4 of Pennsylvania's
private forest acres. The data now suggest that 1 in 7 Pennsylvania households owns an acre or more of woodlands.
Unfortunately, the data suggest that the parcelization of private forests continues to be a major concern, as 56% of
forest owners plan to leave their land to more than one heir. To stem the loss of working forests, the team embarked on





a joint effort with Cornell University to develop resources for peer-to-peer and professional outreach to encourage
forest owners to plan for their forest legacy.

SOUTH CAROLINA

Clemson University

Success Story 1: Research is underway to develop a silvicultural system and alternative protocols for restoring long leaf
pines on sites where canopy pines are present, particularly in loblolly pine stands. When the retention of some existing
canopy trees is desired to meet conservation objectives, natural loblolly pine regeneration may threaten the success of
artificially regenerated longleaf pine seedlings.

Success Story 2: Existing FORVAL software was developed by Clemson scientists and is used extensively by professional
foresters. Now researchers are enhancing the software by adding a set of financial options that will allow consultants to
solve current valuation and appraisal problems. The expanded software will make it possible to value pre-commercial
timber stands, storm-damaged timber stands, conservation easements, non-timber values and carbon sequestration
systems.

Success Story 3: Continuing research on wetland forests has provided long-term data sets in bald cypress dominated
tidal and non-tidal swamp sites in the southeast. In addition, a comprehensive geographic network of permanent
vegetation transects and plots has been established in southeastern coastal wetlands to document existing forest
condition and set a fixed baseline for gauging future land-use change and invasive species inventories. This work will
contribute to a more complete understanding of the growth and responses of tree species to management and
environmental conditions.

‘TENNESSEE

University of Tennessee

Success Story 1: A commercial-ready statistical software system that predicts real-time strength properties of wood
composites has been developed. The system has improved performance at forest products-based manufacturers in the
southeastern U.S. The potential of a larger impact to the North American forest and bio-based industries could be
significant after commercialization of the system. The new and emerging biofuels industry could directly benefit from
optimization of throughput and improved quality of bioenergy and biofuels from use the system. This research program
is directed at high throughput, improved product quality, and lower costs of manufacturing.

Success Story 2: A research project focused on the understanding of private forest landowners’ meaning of forest
management service programs can be adapted to meet landowner needs. Survey methodology was used to examine
how private forest landowners conceptualize forest management. Significantly higher numbers of landowners consider
themselves to be managing their forestland than would be considered by professionals based on traditional definitions
of forest management. The identification of this discrepancy in the conceptualization of forest management between
landowners and professionals and understanding the meaning of land to landowners is important to assisting
professionals in Tennessee and the Southern region in creating effective programs for private forest landowners.





'TEXAS

Stephen F. Austin State University

Student Success Story: Dr. Matthew McBroom says his professional career was made possible by Mclntire-Stennis (M-
S). As an undergraduate, work on M-S-funded field research projects stimulated his interest and was instrumental in his
decision to pursue a career in forestry. His interest in the M-S-supported Alto Experimental Watersheds project led to
graduate school, assistantships at both the master’s and doctoral-level, and culminated with his appointment as
assistant professor and recently promoted to associate professor of forest hydrology at Stephen F. Austin State
University. Dr. McBroom recieved the Young Forester Leadership Award from the Society of American Foresters in 2010.
He now directs the Alto Watershed project (see below) and continues to utilize M-S funding to attract future
generations of students seeking solutions to forest management issues while training future forestry professionals.

Success Story 1: M-S has been an integral funding source for the Alto Experimental Watersheds for the last decade. M-
S dollars were leveraged for over $300,000 funding from private, state, and other federal sources for the Alto
Watersheds. Results from this study have a significant impact on how the forest industry manages lands to reduce
potential water quality impacts. These findings have been used to show how forestry BMPs are the most effective tool
for managing silvicultural nonpoint source pollution. The Alto studies demonstrate how riparian zones can be managed
without impacting water resources and evaluating the effects of forest biomass harvesting. Alternative land uses like oil
and gas development were evaluated with recommendations for how forest management can mitigate potential surface
water quality effects from fracking. Results from the road sediment phase of the Alto study were cited in the upcoming
Supreme Court (Decker v. NEDC) case on regulating forest roads under the NPDS program.

Success Story 2: Field foresters have long required a method of accurate measurement of area and feature length
during forest management activities. In the past, numerous methods have been used; each with its own level of
inaccuracy and inefficiency. M-S supported research at Stephen F. Austin State University evaluated whether the
dynamic collection of points using consumer-grade GPS units provides a sufficient level of accuracy for the calculation of
area and perimeter under three types of canopy cover: a newly established pine plantation, a pine plantation nearing
first thinning, and a mature pine/hardwood stand. Results indicate that consumer grade off-the-shelf GPS units provide
accurate measurements of perimeter and area. Dynamic collection of points for the determination of perimeter and
area is much more accurate than traditional methods in open conditions and is more accurate or, at the worst,
comparable to traditional methods even under heavy canopy.

Success Story 3: Growth and yield models for east Texas pine plantations developed from M-S-funded research at
Stephen F. Austin State University are currently in use by the Texas A&M Forest Service, which is responsible for
assisting Texas landowners with forest management. An internet-based decision tool was developed and will be
deployed by the end of the year that the public can access to perform growth model projections. The models are also
used by at least two private forest management companies (The Campbell Group and Rayonier), to project growth for
pine plantations on about 700,000 acres in east Texas and west Louisiana. These models are also used in SFA forestry
classes to teach future forest managers how to perform growth and yield analysis for pine plantation management.

Texas A&M University (Department of Ecosystem Science and Management)

Success Story 1: Intensive pine forest management in the southeastern United States commonly involves weed
control, planting of genetically improved material, and fertilization. Dr. Jason Vogel's research is devoted to
understanding the sustainability of these strategies. In collaboration with researchers from the University of Florida, we





have found that weed-control results in the loss of fertilizer nitrogen from managed pine forests. This loss of fertilizer
results in lower pine productivity in the following rotation than what might have occurred if fertilizer was applied to
forests with an intact understory. A loss in ecosystem nitrogen also represents a loss in economic potential, and it may
also mean a greater export of nitrogen to aquatic ecosystems. The results have recently been published and directly
conveyed to some of the largest landowners in the southeastern United States, ensuring that this research will help
maintain the economic and ecological sustainability of managed pine forests.

Success Story 2: Dr. Carol Loopstra and her graduate students Candace Seeve and Sreenath Palle in the Texas A&M
University Department of Ecosystem Science analyzed the expression of 200 loblolly pine genes with probable roles in
xylem development, drought response or disease response in a population of 400 unrelated trees. The expression values
were then used in association analyses with single nucleotide polymorphisms in an attempt to find functional
relationships between genes. Using gene networks developed using the expression data and the association data, we
have identified transcription factors that affect the expression of genes responsible for these economically valuable
traits. Further analyses are needed but the results of this project are expected to have an impact on the loblolly pine
tree breeding programs.

Success Story 3: The funding from the Mclintire-Stennis program enables Dr. Jianbang Gan to conduct the economic
and policy analysis of forest biomass for energy production in the U.S. South. Given its abundant forest resources, this
region shows great potential for using forest biomass for energy production to stimulate rural economic development,
to offset greenhouse gas emissions, and to enhance the nation’s energy security. Dr. Gan’s work has led to a series of
publications on biomass supply, bioenergy supply chains, economic and environmental impacts, and mechanisms for
safeguarding the sustainability of forest bioenergy. The findings from his research help understand the potential,
barriers, and impacts of forest bioenergy in the region and provide useful guidelines for forest bioenergy development
and deployment. Additionally, the research work sponsored by the Mclintire-Stennis program has helped leverage
additional funding from other competitive grants programs from USDA and USDOE.

'UTAH

Utah State University

Success Story 1: UTA00705 Social & Biological Aspects of Community Forests / 2011 / Management of an average of
928 thousand acres per attendee should be improved for the 145 attendees of the 2011 Restoring the West Conference
because of their improved knowledge (96% showed improved knowledge), skills (79%), and land management abilities
(78%), based on an evaluation survey of the conference attendees. Two research-based presentations in Spokane, WA
were partly responsible for the rewriting of city ordinances to facilitate retention of large stature tree species in public
areas. /2012 / Management of 240 million acres should be improved by the 149 attendees of the 2012 Restoring the
West Conference because of their improved knowledge (98% showed improved knowledge), skills (72%), and land
management abilities (81%), based on an evaluation survey of the conference attendees.

Success Story 2: UTA01000 Promoting Sustainable Management of Private Lands through Effective Policy Making / The
analysis identified an overall awareness of and positive attitude towards rangeland management practices that
contribute to carbon sequestration among Utah rangeland owners, especially among those who thought the climate had
been changing over the past 30 years. Potential opportunities reside among those who depended on livestock
production, valued carbon sequestration and its potential economic and climate benefits, and were interested in
learning more about it. To promote carbon sequestration on private rangelands, education and outreach messages
should focus on its potential ecological benefits, cooperation between private agricultural organizations and





government agencies needs to be enhanced, and resources could be funneled into existing conservation programs to
improve their carbon sequestration potential and attract wider participation among rangeland owners.

Success Story 3: UTA01072 Biotic vs Abiotic Influences on the Stability of Soil Organic Carbon in Aspen-Conifer Forest
Ecosystems The amount of SOC in mineral soil is positively correlated with nutrient supply rates across a broad range of
aspen-conifer forest sites, and may be used as an indicator of site quality conditions. In mixed aspen-conifer stands,
there is a positive relationship between the relative abundance of aspen in the overstory, as expressed by stand density
index (SDI), and total SOC storage (0-15 cm), but there are significant differences among sites which have not yet been
fully elucidated. Preliminary data show that lower SOC storage capacity associated with the increasing presence of
conifers in the overstory (%SDI) is linked to higher microbial abundance and greater ability of these microbes to
metabolize a variety of C substrates. The pilot study on adsorption of soluble DOC compounds derived from aspen litter
as a potential SOC stabilization mechanism is still ongoing.

Utah State University (second report)

Student Success Story: One PhD student who received MS funds (operatin for his project) now is the Lead Analyst in
charge of data analysis for USDA Forest Service FIA for the Rocky Mountain Research Station. This person has been
instrumental in greatly extending the application of FIA data to a broad range of questions involving forest ecology to
effective forest management.

Success Story 1: Soil C storage may slow the rise of atmospheric CO2 levels. The soils research done in aspen-conifer
forests in northern Utah at Utah State University (USU) has fundamentally altered our understanding of C storage in
wildland soils. We showed that aspen soils contain significantly more organic C than soils under conifers and that the C
under aspen is more stable, in part due to association with soil minerals. This improvement of scientific knowledge of
soil C cycling and can inform land use impacts and management decisions, as well as help with national or regional C
accounting and reporting schemes.

Success Story 2: We have studied certain aspects of urban forestry for some time. One study on utility line clearance
practices in the West led to dozens of invitations by utility companies and trade groups for the investigator to speak at
conferences and workshops. These presentations were largely about what the utility people are doing right and doing
wrong from the standpoint of social acceptability of their tree pruning work. They also learned how they can change
their practices and notification procedures to improve people's acceptance of this important work.

Success Story 3: The results of fire spread modeling done at Utah State University indicated that the probability of
achieving larger fire sizes throughout the range of historic fire weather conditions in the lodgepole pine forest was
greater during the current mountain pine beetle epidemic. The greatest change in fire size, however, occurred under the
most extreme fire weather conditions (probability < 5%). This result is probably due to the greater likelihood of fires
transitioning from surface to crown fires under extreme fire weather conditions. Even slight differences in fire size may
have important implications for fire planning. Model outputs can provide fire and fuel managers with information
necessary to evaluate the impacts of bark beetle activity based on fire risk, intensity and spread.

'VIRGINIA

Virginia State University

Success Story 1: In 2007 The (VDOF) Virginia Department of Forestry’s strategic plan called for the restoration of

diminished species in the state. One such species was the Shortleaf Pine. Collaborative efforts between Virginia State





and the VDOF using Mclintire-Stennis funding, a new seed orchard has been established at VDOF’s New Kent Forestry
Center (NKFC), in Providence Forge, VA. In addition two research plots totaling nearly 1600 acres has been establish
across southern Virginia. Although it will be approximately 10 years before the trees produce significant quantities of
seed, growth trials indicate that the Virginia seed is out performing seed from other provinces being tested.

Virginia Tech

Student Success Story: Professor Scott Renneckar’s research and teaching are providing an opportunity to create
biobased nanocomposites using building blocks derived from plants for a very wide range of applications such as
transparent films for medical dressings, paper additives for moisture protection, reinforcement of high-strength polymer
composites that do not rely on petroleum materials, tissue scaffolds for repair of human tissues, high-performance
fabrics, and interactive electronics. Professor Renneckar’s research discoveries will allow us to take wasted agriculture
and forest residues and assemble nanomaterials from them into high performance composites with enhanced
durability, aesthetics, and functionality. Most recently, Professor Renneckar has been investigating light activation as a
bonding mechanism for wood-based materials.

\ VIRGIN ISLANDS

University of the Virgin Islands

Success Story 1: A new population of the federally endangered tree, Buxus vahlii was discovered on St. Croix, bringing
the number of populations of this species found on St. Croix up to three.

'VERMONT

University of Vermont, Rubenstein School of Environment and Natural Resources

Student Success Story: Rebecca Stanfield McCown earned M.S. and Ph.D. degrees from the Rubenstein School,
completing her studies in 2011. Her doctoral work was funded through the Conservation Study Institute Doctoral
Fellowship, a partnership between the Rubenstein School (using Mclintire-Stennis funds) and the National Park Service's
Conservation Study Institute (CSl). The CSl is a think tank designed to foster innovation in managing the nearly 400 units
of the national park system. Rebecca's doctoral work addressed the issue of underrepresentation of communitites of
color in the national parks by examining the efficacy of programs in three parks designed to encourage people of color
to visit the national parks. Rebecca's doctoral dissertation was chosen by the Academy for Park and Recreation
Administration as the best dissertation in the country. Rebecca now works for the CSl where she is helping to lead the
National Park Service in matters of diversity and relevancy.

Success Story 1: In 2001, the Rubenstein School of Environment and Natural Resources, with funding from the
Mclintire-Stennis Program, joined with Lawrence Rockefeller’'s Woodstock Foundation, the Trust for Public Lands, and
the National Park Service to conduct an invited symposium titled Reconstructing Conservation. The symposium was in
response to a series of fundamental issues being debated in the conservation community as manifested in William
Cronon’s collection of essays, Uncommon Ground: Rethinking the Human Place in Nature. The symposium addressed
foundational environmental issues, including conservation versus preservation, conservation versus environmentalism,
instrumental versus intrinsic value, and efficiency versus equity. The symposium produced the book, Reconstructing





Conservation: Finding Common Ground, published by Island Press. The book’s twelve concluding principles have been
influential in guiding contemporary conservation.

Success Story 2: The Rubenstein School of Environment and Natural Resources, with funding from the Mclintire-Stennis
Program, joins with the National Park Service Conservation Study Institute (CSI) each year to sponsor the CSI Doctoral
Fellowship. Under the auspices of this program, Rubenstein School doctoral student Daniel Laven assessed the
effectiveness of American efforts at landscape-scale conservation as manifested in the recently created and
Congressionally designated system of national heritage areas. Using three case studies, Laven’s work distilled a series of
principles and recommendations for landscape-scale conservation, an increasingly urgent issue on a global scale. This
work has been published in a number of scholarly and professional journals and has been influential in guiding
landscape-scale conservation around the world. Dr. Laven is an Assistant Professor at Mid-Sweden University where he
is continuing to study and advance this work at an international scale.

Success Story 3: For more than a decade, the Park Studies Laboratory at the Rubenstein School of Environment and
Natural Resources, with partial support from the Mclintire-Stennis Program, has conducted a program of basic and
applied research on the carrying capacity and management of parks and related forest areas. This program of research
has created an extensive body of knowledge and has helped guide management of many public land areas. For
example, from 2000 to 2011, the Lab has published five textbooks, 15 book chapters, and over 70 papers in scholarly
and professional journals. This program of work has supported the research of eight doctoral students (all of whom are
now professors at leading academic institutions, consultants, or land managers) and seven masters students (all of
whom are now land managers or have gone on to doctoral programs). The Lab recently won the Cooperative
Ecosystems Studies Units (CESU) National Award for its productivity.

\ WASHINGTON

University of Washington School of Environmental and Forest Sciences

Student Success Story: Dr. Andrew Larson received his Ph.D. in Spring 2009. During his graduate program, Mclntire-
Stennis funds facilitated the publication of a peer-reviewed paper in a respected journal. He is currently an Assistant
Professor starting his 4th year in the College of Forestry and Conservation, University of Montana, where he has
developed the a successful lab, mentors MS and PhD graduate students, and produces cutting edge research and
publications in forest ecology and restoration. Research in his lab currently addresses: (1) disturbances and structural
development of natural forests, (2) causes and consequences of spatial heterogeneity in forest ecosystems, and (3) the
ecological basis for and effectiveness of forest restoration treatments. His primary research interests include long-term
change in forest ecosystems, with special interest in the use of ecological theory to establish forest restoration targets
and guide restoration treatment design.

Success Story 1: Besides conventional forest products, healthy forests provide benefits that enhance the public’s
environment & quality of life. These benefits, referred to as ecosystem services, include clean water & air, fish & wildlife
habitat, scenic beauty, recreational opportunities, carbon sequestration, & plant pollination. Lacking a formal market,
these natural assets are susceptible to development & other land use options. This research developed market-based
valuations of ecosystem services in order to offset costs incurred by owners who preserve their forests. The ECOSEL tool
matches willing sellers of ecosystem services with willing buyers through online auctions, allowing the public to
influence land management decisions on private or public land via real dollar contributions. Mclintire-Stennis funding
increased the visibility of ECOSEL concepts through mock auctions, focus group meetings, & conference presentations, &
optimized the design for real auctions funded by others.





Success Story 2: Soil contamination is a serious issue across Washington State, with site managers often able to focus
only on monitoring because of the expense of traditional remediation methods. We are developing an inexpensive
treatment for common soil contaminants in the Pacific Northwest, based on the latest advances in plant-microbe
remediation technologies. These internal microbes, termed endophytes, have excellent growth-promoting properties.
Since they colonize the vascular tissues and intercellular spaces of the plant without causing disease, they can partner
with the plant to degrade the pollutants that pass through it. Through this method, mitigating climate change impacts
on agriculture and forestry can be achieved relatively quickly. Substantial additional research emerged from this study,
including partnering with a company on an NIH Small Business Innovation Research grant.

Success Story 3: The economic potential for a biofuels industry is enormous, $3 billion for Washington State alone.
However, sustainability assessment, including techno/economic, environmental, & social impacts, is essential before a
substantial endeavor can begin. This pioneering study is the first to consider all three collectively in a complete
comprehensive analysis for Washington State. This study will definitively assess the potential of forest residuals as a
biofuels feedstock in Washington State & will provide a model for comprehensive sustainability assessments of biofuel
enterprises. This research has already provided the seeds for further work, with the goal of readying the Pacific
Northwest for a 2015 introduction of a 100% infrastructure-compatible biofuels industry, helping to revitalize the
region’s agriculture/forestry sectors with establishment of a sustainable advanced biofuels industry that supports both
large & small growers & brings jobs to rural communities in the region.

Washington State University

Student Success Story: Dr. David Gang, who was a Plant Physiology graduate student at Washington State University
from 1995-1999 in the laboratory of Dr. Norman Lewis, has returned to WSU as an Associate Professor in the Institute of
Biological Chemistry. Dr. Gang studies the biosynthesis of phenylpropanoid plant compounds, especially those in
rhizomes like ginger and turmeric, and the channeling of metabolites to this synthesis. David received the 2001 Arthur
C. Neish Young Investigator Award from the Phytochemical Society of North America. His work on metabolomics and
proteomics is being supported by major grants from NSF, DOE and the Citrus Research Foundation.

Success Story 1: The expansion of poplar plantations in the Pacific Northwest provided new opportunities for pests to
grow on high-density monocultures. Starting in 2002, there was a major outbreak of the poplar clearwinged moth
(PCM), which had previously been a minor problem. When it became clear that controlling PCM with pesticides was not
working, a team of scientists led by Drs. Doug Walsh and John Brown of Washington State University and Jocelyn Millar
of UC Riverside used a mating disruption strategy based on deploying a PCM pheromone mixture (Suterra) in the
plantations, both by aerial application and by fixed emitters. A rapid response by various stakeholders, including funding
and clearing the regulatory hurdles, allowed the strategy to be successful pheromone based mating confusion continues
to be used in controlling PCM and is now deployed routinely on the >70,000 acres of poplar in the region.
http://news.cahnrs.wsu.edu/2007/01/29/wsu-faculty-students-honored-by-foundation/

Success Story 2: Drought and other environmental factors have led to increased awareness of brush and forest fire
danger but how communities should prepare for fire and respond to it are much more controversial. Drs. Matthew
Carroll and Keith Blatner at Washington State University are studying what strategies have been successful at minimizing
fire damage and how these strategies have been and can be implemented most successfully in at-risk communities
through a combination of professional and volunteer interventions. One focus has been on alternatives to evacuation,
strategies for decreasing damage by protecting property from damage by preventative prior action, like clearing brush
from around structures, and remaining with the property to take remedial action as the fire burns. The success of this
approach is closely tied to community actions demonstrating how danger to individuals can be decreased by decreasing
the risk to the community at large.





Success Story 3: The anti-cancer drug Taxol is a complex diterpene derived from the bark of the Pacific yew tree that
has a multibillion dollar annual market. However, the yield of Taxol from bark is small and harvesting the bark was
endangering the trees themselves. Understanding the biosynthesis of Taxol has been the research target of Dr. Rodney
Croteau’s group at Washington State University. Leveraging funding from NIH including a MERIT award, Dr. Croteau has
been able to characterize the early steps of the synthesis of this molecule and, in subsequent work, Dr. B. Markus Lange
has identified excellent possible activities for the later reactions of the biosynthetic pathway. These approaches have
provided improved yields of Taxol from tissue culture and open the way for semi-synthetic alternative drugs based on
the Taxol structure. Many publications have resulted from this work and several patents have been issued based on
these technologies.

\ WEST VIRGINIA

West Virginia State University

Success Story 1: Development of local source of engineered soil for stormwater management practices: Recent EPA
regulations require on-site management of stormwater in urban communities. Soil-based practices such as rain gardens
are recognized as best management practices (BMP). As communities around WV start installing such BMP’s no local
source for the engineered soil was available. With the closest vendor located in VA, high transportation costs (estimated
at $2.55 per mile in 2012) increase cost and inhibit use of the product. Together with USDA-ARS AFSRC WVSU teamed
with local vendor (Control Products Inc., Daniels, WV) to develop soil mix to meet specification and demand. In 2011 the
vendor scaled up the designed recipe and the engineered soil is now available for the public in southern WV. The
program supported the development of locally available source of engineered rain garden soil, promoting this growing
niche market and local economy.

Success Story 2: Development of web-based soil rating tool for stormwater management practices: Recent EPA
regulations require urbanized area to implement on-site stormwater management practices to reduce runoff volume,
peak-flow, and contaminants load. Soil-based practices such as rain gardens are recognized as best management
practices (BMP). The success of the BMP at a given area of interest relied on site geology, hydrology, soil parameters,
topography, etc. Collaborating with NRCS staff WVSU led the development of a rating tool to evaluate suitability of a
BMP of choice at a given area of interest. Using NRCS soil database the developed algorithm identify and rate the
different limiting factors, providing an essential input for end users in their decision making process to assure successful
and sustainable performances. The program supported the development of the tool which is available in spatial and
tabulated form on NRCS website for use by the general public and no costs.

WVU Division of Forestry and Natural Resources

Student Success Story: Nathan R. Beane’s Ph.D. research assessed the impacts of climatic change on red spruce forest
habitat in West Virginia and led to the development of worst- and best-case climate scenario models. The work
guantified the extent of potential change for red spruce habitat and led to developments of habitat suitability maps that
will help land managers identify areas best-suited for red spruce; it will also provide a tool for ecologists to ensure the
preservation of this rare forest type and the species that depend on it, like the endangered Cheat Mountain salamander
and the Virginia Northern flying squirrel. Dr. Beane is now a research scientist with the Ecological Resources Branch of
the U.S. Army Corps of Engineers, ERDC-Environmental Laboratory, in Vicksburg, MS. His research efforts are focused on
assessing climate-induced biome shifts for military installations across North America and its direct impact on military
systems, infrastructure, and operations.





Success Story 1: John Edwards, WVA00432, 1/1/2002 to 9/30/2008 / Ecology of the Appalachian Northern Flying
Squirrel in West Virginia / One master’s and one doctoral student completed degrees under this project. This research
contributed to the following important findings regarding Virginia northern flying squirrel ecology. On the basis of
variation in tree species used and differences among tree/nest characteristics, the VNFS may not be as specialized in
nest tree selection as indicated by previous studies. VNFS have long been associated with boreal conifer forests. VNFS in
West Virginia were found to prefer spruce, cherry-yellow-poplar, and spruce-mixed hardwood forests at the landscape-
and stand-level spatial scales. On the basis of a GIS habitat model for VNFS the following characteristics were significant:
(1) elevation over 1036 m, (2) northern aspects, and (3) spruce and mixed hardwood-spruce stands.

Success Story 2: 2012 / J.T. Petty, WVA00493, Improving Stream Mitigation in Mined West Virginia Watersheds /
10/1/2007-9/30/2012 / Industrial impacts to headwater catchments are pervasive in West Virginia. The state’s
mitigation program is critical to restoration and maintenance of headwater functions such as flood mitigation, provision
of clean water, and supplying food, nutrients, and energy to downstream fisheries. This project quantified ecological
benefits of the current process and recommended changes to ensure a maximally beneficial process. This information is
being integrated into a spatial modeling system to allow state agencies, federal agencies, and industry partners to
identify priorities for restoration and design strategic stream mitigation plans. Results from this research are being used
to develop a state-wide stream mitigation trading and banking program. The research team has attracted several
additional complementary research projects totaling over $1 million in grants!

Success Story 3: 2010 / James T. Anderson, WVA00050, 5/01/2004-4/30/2010 / Enhancing Mitigated Wetland Success
in the Mid-Appalachians by Increasing our Understanding of Natural and Created Wetlands / Data collected on
amphibians, birds, vegetation, water quality, invertebrates, litter decomposition rates, and soils in mitigation and
natural wetlands and The West Virginia Wetland Rapid Assessment Procedure (WVWRAP) manual resulting from this
work are being used to assess, monitor and restore wetlands in WV and elsewhere. These applications will result in
enhanced wetlands function and an increase in wetland ecosystem integrity. This project has attracted several
additional complementary research projects and grants from state, federal, and industry partners.

\ WISCONSIN

University of Wisconsin-Stevens Point

Student Success Story: Unable, of the people | could track, most are just starting in there careers...

Success Story 1: City foresters and arborists have a new tool to assist in management decisions related to the
increasing presence of the invasive emerald ash borer (EAB). Once provided with a tree inventory, the EAB Planning
Simulator estimates the cost of managing ash trees in four different ways: preemptive removal of all ash trees in the first
five of an infestation, removal and replanting with different species, treatment with insecticides, and no action. Planners
are thus able to determine the best option for their communities.

Success Story 2: Scrub oak is a common forest cover type in the dry, nutrient poor sandy soil of central Wisconsin, with
much of these lands are enrolled in tax-relief programs that require management plans. However, management options
for such lands have been limited to those available in management guides for Wisconsin cover types. Researchers
studied the regeneration and productivity results of these and other management options for such lands. As a result,
landowners and land managers now have more options and more information about management techniques on these
lands and thus more options and ways to meet management objectives for this common cover type in Wisconsin.





UW-Madison

Student Success Story: Ms. Rebecca Diebel began a MS program in Forestry at UW-Madison in 2004, as a young
returning adult student. Working as an administrative assistant for the WI DNR, she found her passion in forestry. Over
the next 2 years, she investigated the willingness of landowners to engage in cross-boundary cooperation toward
economic and ecological benefits funded by Mclintire-Stennis. Her research, published in an applied research journal,
also opened her to different perspectives on forestry and built her professional toolbox. Remembering her exceptional
potential, the DNR hired upon graduation in 2006. With new skills, she spearheaded complex assignments including the
Statewide Forest Assessment, the Statewide Forest Strategy, and the Forestry Division’s strategic direction. Throughout,
she has effectively navigated ecological, operational, fiscal, and political contexts to advance sustainable forestry in
Wisconsin-all before reaching age 40. Her future remains bright.

Success Story 1: Insect defoliation affects forest growth and can result in substantial economic harm to wood using
and recreational sectors. Traditional monitoring is time-consuming, difficult, and expensive. UW-Madison researchers,
led by Professor Phil Townsend, have developed techniques that apply satellite imagery to detect insect defoliation with
higher accuracy and less cost. The techniques have been tested on a number of economic pests: spruce budworm, jack-
pine budworm, forest tent caterpillar, and gypsy moth. Further developments are underway that would automate
detection, thus providing land managers just-in-time information to direct appropriate management. Leveraging this
Mclntire-Stennis research, Townsend and colleagues are turning their attention to mountain pine beetle in the West. In
widespread application, such techniques could improve forest health through timely identification. It could also reduce

monitoring costs and subsequent control efforts and increase forest productivity.

Success Story 2: Exports of wood products have grown rapidly across the globe. Indeed, decisions about what to buy,
and more importantly, where to buy it from are now global decisions. Keeping regional and national sectors competitive
and decision-makers informed requires accurate trade models and predictions. Built on a foundation of Mclntire-Stennis
support, Professor Joseph Buongiorno (UW-Madison) and his graduate students and trainees have developed models of
the global wood trade that account for everything from productivity and consumption to the effects of currency
exchange and bi/multi-lateral trade agreements. This work has been a core element of the federally mandated 2010
Resource Planning Act that predicts market trends to 2060. Moreover, Buongiorno’s work is recognized internationally
for academic rigor and importance to understand global trade by such entities as the Food & Agriculture Organization of
the United Nations and the European Forest Institute.

Success Story 3: Old-growth forests are rare in the Eastern US. Yet, the mix of tree ages, standing and down trees, and
related characteristics are key to sustaining biological diversity. Forest manager could mimic natural disturbance
patterns, but guidelines for most forest types are unavailable and the economic implications are unclear. Mclintire-
Stennis research led by Professor Craig Lorimer (UW-Madison) indicate that managing for old-growth characteristics is
feasible and may be financially attractive to many landowners. Focus on the northern forests of the Upper Midwest,
Lorimer has conducted meticulous fieldwork and sophisticated modeling to the development of practical guidelines that
foresters can apply in field settings. In essence, these are new forest management systems that meet biodiversity and
production goals. The Wisconsin Department of Natural Resources and the US Forest Service are field-testing these
techniques, which be of interest to many, particularly family forest owners.





'WYOMING

University of Wyoming

Student Success Story: A student who graduated with a MS in Animal and Veterinary Science and a minor in
Environment and Natural Resources has enjoyed a successful career thanks to the opportunity afforded by the stipend
he received through Mclintire-Stennis funds. Upon completing his field work but before graduating, this student was
called back to the ranch. He quickly utilized the knowledge he gained from his graduate education to implement more
effective management decisions. He convinced local BLM and US Forest Service officials to incorporate more
scientifically sound monitoring methods when making decisions on the ranch’s grazing allotments. His family sold the
ranch after he graduated, and he has been gainfully employed in the private sector since. He continues to use his
education in his job and is now recognized by his employer as one of the company’s best field representatives.

Success Story 1: A Ph.D. student has had and continues to have an impact on the research supported by Mcintire
Stennis project. The student set up equipment and conducted analyses quantifying how energy and water budgets in
stands with trees dieing from bark beetles dramatically change as water normally stored and used by trees is left in soil.
He also showed that despite up to 80% mortality in some stands, the fundamental relationship between water and
carbon fluxes is not altered which suggests that ecosystem models that simulate these fluxes can remain relatively
simple.

Success Story 2: Through research supported by Mcintire Stennis funds a student expanded the clinic definition of
lichen poisoning, confirmed that it affects more than just elk (i.e. cattle & sheep) and disproved the old Beath claim that
the active toxin is usnic acid. The student isolated a compound which is believed to be a useful biomarker of poisoning
from urine. This could result in development of a rapid diagnostic test for ungulates potentially afflicted with lichen
poisoning.

Success Story 3: A Mclintire Stennis project partially supporting two students focused on establishing relationships
between sagebrush age (time since burning), photosynthetic properties, productivity, and carbon and water cycling.
Findings from this study show that carbon sequestration following burning occurs mainly in the form of aboveground
woody biomass and coarse woody roots. Carbon sequestration rates in woody tissues can be predicted accurately for
areas of mountain big sagebrush using relationships that are applicable in these ecosystems throughout Wyoming.
Forage productivity as herbaceous biomass increases dramatically for 20 years following burning, demonstrating the
economic viability of conducting prescribed burning. Stimulation of forage productivity may be associated with
decreased competition with sagebrush for water, in addition to enhanced nitrogen availability in the first 2-3 years
following burning.










Appendix F

Table F.1. Matrix of success story coding by M-S legislative intent

Code Management Water Animals Recreation Protection Utilization Policy Miscellany
Management 29
Water 1 12
Animals 6 0 8
Recreation 0 0 1 2
Protection 6 1 1 0 42
Utilization 9 0 0 0 0 20
Policy 3 3 1 0 3 7 18
Miscellany 3 0 0 0 1 1 2 6

Table F.2. Matrix of success story coding by M-S strategic plan foci

Code Integration Services Humans Decisions Products
Integration 45
Services

Humans

Decisions

7

3 2

7 1
Productivity 4 1

3 0

4 1

Productivity

42

Products 21
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