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ASPB’s 2005 AAAS Mass Media Fellow Sarah Nell Davidson is sending a series of “postcards” back to the ASPB News as she spends the current
academic year abroad doing research for her PhD thesis.

According to the Museum of Mayan Medi-

cine, there are 300,000 known plant species

worldwide. Thirty thousand of those can be

found in Mexico, and 15,000 find a niche in

Mexico’s southernmost state of Chiapas.

The cool, misty highlands of Chiapas are

home to Mexico’s largest rainforest, stunning

Mayan ruins, and myriad indigenous groups

descended from Mayan peoples. The quaint

colonial town of San Cristóbal de las Casas is

perched high above the neighboring capital

city of Tuxtla Gutiérrez in the midst of a

temperate pine forest in the Jovel Valley. Its

importance as a major trading nexus for the

indigenous groups living in the surrounding

highlands not only has spurred a large

tourism boom in recent decades, but also

prompted Zapatista leaders to launch their

movement here in the mid-1990s. It is here

that the Organization of Indigenous Physi-

cians of the State of Chiapas (OMIECH) is

based, which brings together healers and

herbalists to resurrect and promote the tradi-

tional medicine practiced by modern Tzotzil

and Tzeltal Mayans. These medicinal treat-

ments largely use local flora.

Visitors to OMIECH’s museum can wit-

ness I’lols (healers) treating Mayan patients

in the “Living Chapel,” where medicinal

treatments are mixed with religious ceremo-

nial practices. Many plants that are central

tools for the Mayan Ac’vomol, or herbalist,

can be viewed in an adjoining room, where

visitors learn about such plant-based reme-

dies as a paste made from Tigridia pavonia

roots that can cure rashes, abscesses, and

pimples so long as the patient abstains from

eating pork or fat. The exhibit highlights the

indigenous names of the plants on display as

well as the scientific names, botanical charac-

teristics, ecological niches, and use and

administration of various plant parts.

Behind the museum, the organization

maintains an herb garden that allows visitors

to inspect many of the medicinal plants. The

garden is also the site of a traditional wood-

fired steam bath, where visitors and natives

alike can steam herbs and relax in its smoky

vapors.

Antonio Pérez Méndez is a founder of the

organization and an expert Mayan herbalist.

When I first visited the museum, he was out

on a collection trip. Most herbs are collected

in the early morning, when, Pérez said, the

plants still retain their essence and energy. I

caught up with Pérez the following day and

found him in the on-site herbarium process-

ing the petema root and guarumbo leaves he

A Mayan woman prepares a traditional
steam bath located in the Museum’s medi-
cinal herb garden.

Greetings from San Cristóbal de las Casas,Chiapas
Traditional Medicinal Plants “Rediscovered” in
the Land of the Maya

collected the previous day. Petema root is used

to treat menstrual cramps, and guarumbo

leaves are important in the treatment of kid-

ney diseases and tuberculosis. Pérez currently

has about 80 species stored in the herbarium.

Traditionally, the herbs are dried in the shade,

because exposure to the sun bleaches the

natural color and compromises the plants’

medicinal properties. Pérez dries them in a

systematic way in the many cases of drawers

that line the herbarium walls.

Pérez knows the properties of about 200

different plants. His father was also an expert

herbalist in his birthplace, about 35 kilome-

ters from San Cristóbal. “When I was born,

there was no modern medicine and no phar-

macy,” Pérez explained in Spanish, his sec-

ond language. “The pills and pharmacies

came later, but in the beginning no one used

them, as people preferred to stick to their

customs and beliefs.
continued on page 34

Antonio Pérez Méndes, a founder of
OMIECH and expert herbalist, processes
petema root after a collection trip in the
nearby highlands.



“Eventually, the doctors began to come and

preach that pills and modern medicine were

better, so the use and strength of the plants

began to decline as people put more confidence

in medicine from the pharmacy.” At about the

same time, Pérez moved to another village in

an area where there were no doctors or access

to modern medicine, and he began to return

to the power of plants. “I began to rediscover

the plants that my father collected and their

uses,” Pérez says. “We began in this way.”

According to Pérez, local people are

returning to traditional medicine. “Even

though pills from the pharmacy often are

extracted from plants, they are produced in

unidentifiable forms in laboratories, and peo-

ple feel less comfortable taking them,” says

Pérez. “What’s more, people eventually found

out that modern medicine is expensive and

often ineffective, so they are returning to

using the plants.” The most common ailment

that brings people to the center is diabetes, he

says, followed by gall stones, complications

from high cholesterol, and cancer.

Pérez and his colleagues are not opposed to

working with academic botanists who share

their interest in medicinal plants and approach

their study with good intentions. In recent

years, however, the organization has learned

the hard way to be wary of biopiracy and

pharmaceutical companies that don’t share a

mutual interest in respecting the local ecology

and giving back to the local communities.

In its infancy, OMIECH benefited from

financial support by a German organization.

However, for the past four years, they have

operated on minimal support from Mexican

agencies and have had to curtail their opera-

tions. With additional support, the group

would like to begin training more herbalists

and traditional doctors. According to Pérez,

an increasing number of people from local

communities are interested in this training.

In addition, OMIECH would like to continue

to investigate the properties of local plants.

“All of this requires support in the form of

money,” Pérez noted regretfully. �

Sarah Nell Davidson
snd2@cornell.edu
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Future ASPB Meetings

Pan American Congress

Plant and BioEnergy
Symposium 2008

Mérida, Mexico
June 22–25, 2008

Registration opening January 2008

Plant Biology 2008
Mérida, Mexico
June 26–July 1

Joint Annual Meeting of the
American Society of Plant Biologists

and the
Sociedad Mexicana de Bioquímica

Rama: Bioquímica y Biología
Molecular de Plantas

Plant Biology 2009
Honolulu, Hawaii

July 18–22

Plant Biology 2010
Montreal, Canada
July 30–August 5

Joint Annual Meeting of the
American Society of Plant Biologists

and the Canadian Society of
Plant Physiologists—
Société Canadienne de

Physiologie Végétale

For more information, go to
www.aspb.org/meetings/.

continued from page 33

L’Oréal USA
Fellowships For Women in Science

On August 20, L’Oréal USA announced the opening of the application period for
its esteemed 2008 L’Oréal USA Fellowships For Women in Science. Building off
the prestigious international For Women in Science Prize, which L’Oréal operates
in conjunction with the United Nations Educational, Scientific, and Cultural
Organization (UNESCO), this national program aims to recognize, reward, and
support five women postdoctoral researchers in the United States. L’Oréal USA
awards each recipient $40,000 toward their postdoctoral research, and the five fel-
lowship recipients will also be invited to attend a week of professional develop-
ment, media training, and networking events in New York City. The deadline for
receipt of applications for the 2008 fellowships is October 31, 2007.

For more information about the L’Oréal USA Fellowships For Women in Science
and links to application materials and information about previous winners, please
visit http://www.lorealusa.com/forwomeninscience and click on the “US Fellowship
Awards” link. This page also include links to similar postdoctoral fellowship pro-
grams that operate (separately) in Europe, the Asia/Pacific Region, Africa, Latin
America and the Caribbean, and the Arab states, as well as to the For Women in
Science Prize. To view the press release for the 2008 U.S. postdoctoral fellowship
program, please click here: http://www.aspb.org/publicaffairs/research/
2008FWIS.pdf.
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Mentoring Undergraduate Research
by Caryl A. Chlan
Associate Professor, University of Louisiana at Lafayette; cchlan@louisiana.edu

Women in Plant Biology

When I decided to major in microbiology as

an undergraduate, I was still uncertain about

the type of career I wanted to pursue. Like

many other undergraduates in the life sci-

ences, I seriously considered medical school.

However, after having the opportunity to

participate in laboratory research, I knew

that I wanted to be a scientist. After gradua-

tion, I went to work as a technician in a com-

mercial lab, but running the same assays

every day wasn’t what I wanted, so the fol-

lowing year I returned to school to pursue a

master’s in microbiology. After I completed

the master’s, I worked for several years as a

technician in a university research laborato-

ry. It was there that I discovered how much I

enjoyed the freedom and challenges of pure

research. I went back to school again for a

doctorate in biochemistry, and after a couple

of postdocs I was hired as an assistant pro-

fessor at the University of Louisiana at

Lafayette. Looking back, I realize how impor-

tant that first undergraduate research experi-

ence was for me.

My first class teaching assignment as a

new assistant professor was an undergradu-

ate nonmajors class of more than 350 stu-

dents. Although dealing with this number of

students was at first overwhelming, it ulti-

mately helped me appreciate their diverse

backgrounds. There were many whose par-

ents did not attend college, some whose par-

ents did not finish high school, and even

some whose parents had never learned to

read or write. For most of these students, just

attending a university was a bold step, and so

the idea of becoming involved in indepen-

dent research was an unlikely prospect. How-

ever, after I told the class a little about my

own research in plant molecular biology, two

students approached me and asked if they

could see what I did in my laboratory. Short-

ly thereafter, they were working on their own

projects, and although they were not science

majors, they came back every semester to

work on these projects until they graduated.

Their enthusiasm, dedication, and sense of

wonder were a constant reminder to me and

my graduate students of why we were

attracted to science.

Since then, I have had many undergradu-

ates who were not science majors in my lab,

and it is always a rewarding experience.

Although none of these students changed

majors, they learned to understand and

appreciate the actual practice of science, as

distinct from the distillation of its findings

into a textbook. Of course, I hope that their

time in the lab will help them think more

critically about the world around them and

understand the value of science to society.

But I have to admit that I am most gratified

to see them leave with a new appreciation for

plants.

My experiences with undergraduate life

science majors have been no less rewarding.

Some of these students work in the lab for a

semester or two and then move on to med-

ical research or a professional school.

Although they have chosen a different career

path than mine, I feel that the time invested

in their student projects has been well spent.

The principles they learn from studying how

plants resist fungal pathogens or why seed

storage proteins have diversified are impor-

tant in medicine as well as in plant science.

Furthermore, by first encountering these

principles outside of the context of medicine,

they develop an appreciation for the value of

basic research. Of course, many of the most

rewarding students are those who develop a

true love for plant biology and go on to pur-

sue an advanced degree. It is so exciting to

watch these young scientists develop and

mature!

The most talented, and lucky, manage to

produce publishable results, but even those

who don’t can learn the satisfaction that

comes from hard and careful work—and all

of them have enriched my research program.

In short, undergraduate students with

diverse backgrounds and career goals all can

benefit from research experience. Even if

these students don’t follow a career in sci-

ence, they often find the experience enlight-

ening and rewarding, and it is clearly to

everyone’s benefit if they come away with a

deeper appreciation of how science works.

Mentoring diverse students has its own spe-

cial rewards; it has given me a broader per-

spective on how people perceive science and

what someone else might find interesting

about what scientists do. Seeing a student

take ownership of a research problem and

become doggedly determined to solve it can

also be a wonderful reminder of how I got

hooked myself. �

View past columns of Women in Plant Biology

at http://www.aspb.org/newsletter/wipb.cfm.

Back Issues of ASPB Journals Are Available

Plant Physiology (various issues from 1965 through 1999)

The Plant Cell (1989–1999)

Please contact James Sentz at jcsentz@umn.edu.



Name: Debbie

Swarthout

Title: Assistant

Professor

Place of Work or

School: Hope

College

Research Area: I

am a plant physi-

ologist working

on photosynthe-

sis, photorespiration and water-use effi-

ciency in agronomic and native grasses.

Member Since: 2002

1. Why has being a member of ASPB

been important?

It has helped me connect with other

plant biologists through reading the

newsletter regularly and attending the

annual meetings.

2. Was someone instrumental in getting

you to join ASPB?

No. I was looking for a small society to

join that would allow me to begin net-

working with people in my area of

research.

3. What would you tell colleagues to

encourage them to join?

ASPB is a friendly society with broad

interests in plant biology. The small

size is especially attractive, because you

can attend meetings without knowing

anyone and you will not get the feeling

of complete loneliness during the

meetings. People are very willing to

talk to you as you meander through

the rooms. I had a good experience like

this when I attended an ASPB meeting

for the first time in 2004. Also, I really

like the organization of the online

newsletter. It makes it easy to stay

informed about the happenings in

plant biology.

4. Have you enhanced your career using

ASPB job postings or through net-

working at an ASPB function?

No. I joined ASPB only after beginning

my current position at Hope College.

5. Have you had any success at finding

candidates as a result of a job posting

at the meeting or on our online Job

Bank?

No, I have not advertised any positions

through this network.

6. Do you read print journals? If so,

where do you usually read them?

I read them in our library at Hope

College. I usually visit our library

about once a month to read journals in

my area of research.

7. What do you think is the next “big

thing” in plant biology?

I think that the next big thing in biology

is using plants as a common resource

for preventing diseases such as cancer,

diabetes, and Alzheimer’s. I think that

the hype about using plants as alterna-

tive fuels will lead to major biochemical

breakthroughs about plants that will

trigger a new emphasis on correcting

one’s diet to prevent latent diseases that

emerge later in life.

8. What person, living or deceased, do

you most admire?

I admire Nelson Mandela the most. He

is an incredible example of a leader

who exhibited patience and humility

while turning a very intense political

climate into one that could actually

sustain itself through true democracy.

9. What are you reading these days?

I have just completed reading The

Notebook by Nicholas Sparks and have

begun reading The No. 1 Ladies’ Detec-

tive Agency by Alexander McCall Smith.

10. What are your hobbies?

I love golf, walking, swimming, cycling

through the woods, photographing

plants, reading, traveling, and attempt-

ing to paint with watercolors.

11. What is your most treasured

possession?

I treasure hearing the light snores of my

two and six-year-old daughters, as well

as those of my husband, in the early

hours of the morning, when I get up

to read and write..

12. What do you still have left to learn?

It fuels my soul that I can be a lifelong

learner. First, I need to stop second–

guessing myself. I need to learn to be

more assertive about what I enjoy

researching in the field of plant biolo-

gy. Second, I need to learn how to cat-

alogue the most pertinent primary lit-

erature in my field in a meaningful

way on my laptop and desktops. Third,

I need to express myself through writ-

ing short descriptions of interesting

findings in my research lab on a more

regular basis. �

ASPB members share a common goal of promoting the growth, development, and outreach of plant biology as a pure and applied science.
This column features some of the dedicated and innovative members of ASPB who believe that membership in our Society is crucial to the fu-
ture of plant biology. If you are interested in contributing to this feature, please contact ASPB Membership at info@aspb.org.

Membership Corner
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“Mokita”: The truth we all know and agree

not to talk about. Papua New Guinea

This two-part column addresses issues of

gender discrimination in the workplace.

Scenario 1: A woman in the last years of

her graduate studies goes to her field site to

collect data. She returns to her car and, see-

ing that a truck is parked next to her in an

otherwise empty lot, decides to walk to the

nearby military academy instead. She returns

to her car with a military escort, and the

truck roars out of the parking lot. When she

relays these events to her adviser, he worries

that he has put her in jeopardy and wonders

if he should adopt a double standard, send-

ing his male students into the field but not

his female students.

Upon hearing this true story, my first

thought was that a sexual predator was being

described. However, on reflection and in con-

versation with others, I realized that I had no

idea why the truck was there, who was in it, or

the intent of the occupant(s). It could have

been a benign circumstance that the truck left

at that time—maybe the occupants suddenly

realized that they were late for an appoint-

ment. The person in the truck could have

been a woman, a robber, or someone taking a

nap from a long drive. Maybe a woman in the

truck parked there to protect herself from

being exposed and alone in the empty parking

lot and was scared off by the military men.

Why was my first instinct to assume a

sexual motivation? Many women are more

sensitive than men when there is something

fishy going on. Why? Because we are raised

to be aware of our surroundings and to

process that information to make decisions

about our immediate safety. Right or wrong,

my upbringing taught me to be more leery

of men than of other women: “They are big-

ger, stronger, and sexually motivated” was

the message I was given. Hence, in this sce-

nario, I assumed a sexual motivation. Would

my reaction have been any different if the car

The Bioethics Imperative XXXI
Does Gender Matter?

Bioethics

had been a Volkswagen Beetle rather than a

truck? You bet.

The adviser in this case must understand

that no matter how much he may want it to

be, this situation is not in his control. His stu-

dent is an adult who understands the risks of

being female whether she is doing fieldwork,

walking to her car at night in a big city, going

to an urban bar, or doing an extreme sport. Is

he responsible for all these events in her life?

Of course not. He can make her aware of the

risks her fieldwork poses and express his con-

cern, but he should not curtail her career just

because he feels that she is at greater risk than

a male student in the same situation. Would

the reaction of the adviser have been any dif-

ferent if the adviser were female? 

It surprised me that although the

ombudsman’s office at the University of

Washington sees 300–500 gender-based

informal cases per year, it has dealt with

more than 800 cases of sexual harassment

from 1982 to 2004, a rate of only 38 per year.

With the caveat that many cases go unreport-

ed, sexual harassment in this institution is

only roughly 10% of the gender-related case-

load, far less than I expected. (We will deal

with sexual harassment in the next column.)

What are these gender-based informal

cases? For faculty they mostly involve pro-

motion and tenure, teaching assignments,

sabbaticals, grants, committee work, and

pay-related issues. Staff cases, on the other

hand, usually concern job responsibilities;

general performance; how well a staff mem-

ber keeps confidentiality; and how he or she

is perceived in terms of trustworthiness, lika-

bility, and competence. Student cases deal

with grants, teaching and research assistant-

ships, and opportunities that lead to intern-

ships—that is, “service/learning” experiences. 

Scenario 2: A very attractive, fully quali-

fied female faculty member is excluded from

a committee in her department. When she

complains to the chair, she is told that she

cannot be on the committee. As a result, her

status in the department declines. She retools

for a new career in a different field. 

A sad but true story (see also reference 1

below), this is a classic example of assertive-

ness being perceived as pushy or bitchy. If one

has any doubts that assertiveness in females is

perceived as aggressive behavior in the United

States, just take a look at Hillary Clinton’s

reviews in the newspapers. Despite her intelli-

gence and demonstrated competence, she is

almost always labeled as aggressive (negative)

rather than assertive (positive). Politics aside,

assertive behavior in women is not rewarded

in the same way it is for men. The perception

is that female assertiveness disrupts relations,

people, and process—in other words, that it is

aggressive—whereas male assertiveness fos-

ters them. In our scenario, all it took was one

person to derail this woman’s career (and no,

it does not have to be the chair).

The cultural roots of this attitude are pro-

found. Where the female style is perceived as

nurturing, educative, and collaborative, the

male style is punitive and preventive. Just

think of the stereotypical phrases you have

heard: “This is why your father will punish

you” (female is educative) and “Just wait until

your father gets home!” (male is punitive).

Next time: “Does Gender Matter?” continued

Dina Mandoli
dina.mandoli@gmail.com

Acknowledgments: I thank one anonymous fac-

ulty member and one anonymous staff member

for their input and discussion surrounding this

topic. I thank Vidhi Tyagi for editing a draft of

this column. 
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Information About All
Programs
Purpose, Scope
Awards are made for non-commercial
research only. The Society makes no
grants for academic study or classroom
presentation, for travel to conferences, for
non-scholarly projects, for assistance with
translation, or for the preparation of
materials for use by students. The Society
does not pay overhead or indirect costs
to any institution or costs of publication.

Eligibility
Applicants may be residents of the United
States or American citizens resident
abroad. Foreign nationals whose research
can only be carried out in the United
States are eligible. Grants are made to
individuals; institutions are not eligible to
apply. Requirements for each program
vary.

Tax information
Grants and fellowships are taxable
income, but the Society is not required to
report payments. It is recommended that
grant and fellowship recipients discuss
their reporting obligations with their tax
advisors. 

Contact information
Questions concerning the FRANKLIN and
LEWIS AND CLARK programs should be
directed to Linda Musumeci, Research
Administrator, at LMusumeci@
amphilsoc.org or 215-440-3429. 

Brief Information About
Individual Programs

Franklin Research Grants
Scope
This is a program of small grants to schol-
ars intended to support the cost of
research leading to publication in all
areas of knowledge. The Franklin program
is particularly designed to help meet the
cost of travel to libraries and archives for

research purposes; the purchase of micro-
film, photocopies or equivalent research
materials; the costs associated with field-
work; or laboratory research expenses. 

Eligibility
Applicants are expected to have a doctor-
ate or to have published work of doctoral
character and quality. Pre-doctoral gradu-
ate students are not eligible, but the Soci-
ety is especially interested in supporting
the work of young scholars who have
recently received the doctorate. 

Award
From $1,000 to $6,000. 

Deadlines
October 1, December 1; notification in
February and April.

Lewis and Clark Fund for
Exploration and Field Research
Scope
The Lewis and Clark Fund encourages
exploratory field studies for the collection
of specimens and data and to provide the
imaginative stimulus that accompanies
direct observation. Applications are invit-
ed from disciplines with a large depen-
dence on field studies, such as archeolo-
gy, anthropology, biology, ecology,
geography, geology, linguistics, and pale-
ontology, but grants will not be restricted
to these fields. 

Eligibility
Grants will be available to doctoral stu-
dents who wish to participate in field
studies for their dissertations or for other
purposes. Master’s candidates, undergrad-
uates, and postdoctoral fellows are not
eligible. 

Award
Grants will depend on travel costs but will
ordinarily be in the range of several hun-
dred dollars to about $5,000.

Deadline
February 15; notification in May.

continued from page 37

Freelance Science
Editors Sought

The Plant Cell seeks freelance

science editors to edit all accepted

manuscripts for consistently high

quality and clarity of presentation

and to assist the editorial board

in ensuring uniform and fair

application of journal standards,

policies, and style.

Go to http://www.aspb.org/

publications/scienceeditors.pdf

for more information.
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DOE Selects Three Bioenergy Research Centers for
$375 Million in Federal Funding

U.S. Department of Energy (DOE) Secretary

Samuel W. Bodman announced June 26 that

DOE will invest up to $375 million in three

new Bioenergy Research Centers that will be

located in Oak Ridge, Tenn.; Madison, Wisc.;

and near Berkeley, Calif. The centers are

intended to accelerate basic research in the

development of cellulosic ethanol and other

biofuels, advancing President Bush’s Twenty

in Ten Initiative, which seeks to reduce U.S.

gasoline consumption by 20 percent within

10 years through increased efficiency and

diversification of clean energy sources. The

department plans to fund the centers for the

first five years of operation (fiscal years

2008–2013).

“These centers will provide the transfor-

mational science needed for bioenergy

breakthroughs to advance President Bush’s

goal of making cellulosic ethanol cost-

competitive with gasoline by 2012 and assist

in reducing America’s gasoline consumption

by 20 percent in 10 years,” Secretary Bodman

said. “The collaborations of academic, corpo-

rate, and national laboratory researchers rep-

resented by these centers are truly impressive,

and I am very encouraged by the potential

they hold for advancing America’s energy

security.” 

To bring the latest tools of the biotechnol-

ogy revolution to bear to advance clean ener-

gy production, the centers will be supported

by multidisciplinary teams of top scientists.

A major focus will be on understanding how

to reengineer biological processes to develop

new, more efficient methods for converting

the cellulose in plant material into ethanol or

other biofuels that serve as a substitute for

gasoline. This research is critical because

future biofuels production will require the

use of feedstocks more diverse than corn,

including cellulosic material like agricultural

residues, grasses, poplar trees, inedible

plants, and non-edible portions of crops.

The centers will bring together diverse

teams of researchers from 18 of the nation’s

leading universities, seven DOE national lab-

oratories, at least one nonprofit organization,

and a range of private companies. All three

centers are located in geographically distinct

areas and will use different plants both for

laboratory research and for improving feed-

stock crops. 

The mission of the Bioenergy Research

Centers will lie at the frontier between basic

and applied science and will maintain a focus

on bioenergy applications. These centers aim

to identify real steps toward practical solu-

tions regarding the challenge of producing

renewable, carbon-neutral energy. At the

same time, the centers will be grounded in

basic research, pursuing alternative avenues

and a range of high-risk, high-return

approaches to finding solutions. To some

degree, one key to the centers’ success will be

their ability to develop the more basic

dimensions of their research to a point that

can easily transition to applied research.

The department’s Bioenergy Research

Centers will include

• The DOE BioEnergy Science Center led

by the DOE’s Oak Ridge National Labora-

tory in Oak Ridge. The center director

will be Martin Keller, and collaborators

include the Georgia Institute of Technolo-

gy in Atlanta; DOE’s National Renewable

Energy Laboratory in Golden, Colo.; the

University of Georgia in Athens; and the

University of Tennessee in Knoxville.

• The DOE Great Lakes Bioenergy Research

Center will be led by the University of

Wisconsin–Madison, in close collabora-

tion with Michigan State University in

East Lansing. The center director will be

Timothy Donohue, and other collabora-

tors include DOE’s Pacific Northwest

National Laboratory in Richland, Wash.;

Lucigen Corporation in Middleton, Wisc.;

the University of Florida in Gainesville;

DOE’s Oak Ridge National Laboratory;

Illinois State University in Normal; and

Iowa State University in Ames.

• The DOE Joint BioEnergy Institute will be

led by DOE’s Lawrence Berkeley National

Laboratory. The institute director will be

Jay Keasling, and collaborators include

Sandia National Laboratories; DOE’s

Lawrence Livermore National Laboratory;

the University of California at Berkeley;

the University of California, Davis; and

Stanford University in Stanford, Calif. 

Subject to the finalization of contract

terms and congressional appropriations, the

centers are expected to begin work in 2008,

consistent with President Bush’s FY2008

budget request, and would be fully opera-

tional by 2009. DOE’s Office of Science

issued a competitive funding opportunity

announcement in August 2006 to solicit

applications. The three centers were chosen

following a merit-based, competitive review

process that included external scientific peer

review of the applications.

The establishment of the Bioenergy

Research Centers culminates a six-year effort

by DOE’s Office of Science to lay the founda-

tion for breakthroughs in systems biology for

the cost-effective production of renewable

Public Affairs

continued on page 43

U.S. Department of Energy Secretary
Samuel W. Bodman.
WHITE HOUSE PHOTO BY PAUL MORSE
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Mollohan Champions Boost for Biology Research in
Appropriations Report

House Report 110-240, accompanying House

Bill 3093 providing fiscal year 2008 appropri-

ations for the National Science Foundation

(NSF), calls for funding increases for biologi-

cal, social, behavioral, economic, and geolog-

ical sciences comparable to those for other

science disciplines. This effort addresses the

widely diverging increases sought in the

FY2008 budget request to Congress.

Some percentages of increase in the NSF

budget request for other science disciplines

were more than twice as high as those sought

for biological, social, behavioral, and eco-

nomic sciences.

This House Report language calling for

comparable increases for biological, social,

behavioral, and economic sciences reflects

both ASPB’s request in congressional testi-

mony by Committee on Public Affairs Chair

Gary Stacey and efforts with the Appropria-

tions Committee coordinated by the Public

Affairs offices of ASPB and the American

Society for Biochemistry and Molecular Biol-

ogy (ASBMB). These efforts were also sup-

ported by the Consortium of Social Science

Associations and other affected science soci-

eties. ASPB, ASBMB, and other colleagues

sought language in the Appropriations Com-

mittee report calling for increases for biology

and the social, behavioral, and economic sci-

ences comparable to the higher increases

requested by NSF in the FY2008 budget for

other science disciplines.

Appropriations Subcommittee on Com-

merce, Justice, Science, and Related Agencies

Chairman Alan Mollohan (D-WV) champi-

oned comparable increases for biology; the

social, behavioral, and economic sciences; and

geosciences. The House Appropriations Com-

mittee favorably reported the measure July 19.

The House passed the measure July 26.

The language accepted by the Appropria-

tions Committee is similar to the authoriza-

tion report language for NSF, written by the

House Science and Technology Committee,

that ASPB requested earlier. The Science and

Technology Committee has budget-authoriz-

ing jurisdiction over NSF. ASPB Committee

on Public Affairs member Roger Innes

played a key role in seeking the House

Report language supporting biology in the

NSF budget authorization. Science and Tech-

nology Committee Chair Bart Gordon (D-

TN) and Congressmen Baron Hill (D-IN)

and Brian Bilbray (R-CA) championed sup-

port for biology and the social sciences in the

authorizing report for NSF.

Following is the House Appropriations

report language calling for comparable

increases for the sciences:

“The Committee strongly supports

increases for the math and physical sciences,

computer sciences, and engineering direc-

torates in fiscal year 2008 for research and

related activities (R&RA). However, the Com-

mittee also believes the Foundation should

maintain comparable growth in fiscal year

2008 for the biological sciences, geosciences,

and social, behavioral, and economic sciences

directorates. As the Innovation Agenda moves

forward, it is important to note that main-

taining U.S. competitiveness will depend on

advances in, and the interactions among, all

fields of science. The Committee expects NSF

to ensure that the biological sciences, geo-

sciences, and social, behavioral, and econom-

ic sciences directorates receive increases in fis-

cal year 2008 that are comparable to the other

directorates.”

The House Appropriations Committee

and full House actions on House Bill 3093

and accompanying House Report 110-240

included the following:

• Committee recommendation includes

$6,509,000,000 for NSF, $80,000,000

above the request and $591,835,000 above

FY2007. This level of funding will support

the doubling of the NSF budget in 10

years as part of a long-term, sustained

commitment to investment in basic

research and development, which pro-

vides the foundation for innovation and

future technologies. This represents a rec-

ommended increase of 10%.

• The committee recommendation includes

$5,139,690,000 for the Research and

Related Activities account, $8,000,000

above the request and $473,740,000 above

FY2007. This is an increase of more than

10%.

• The committee has provided an addition-

al $8,000,000 above the budget request for

a total of $115,000,000 for the Experi-

mental Program to Stimulate Competitive

Research.

• The committee recommendation includes

$822,600,000 for Education and Human

Resources, $72,000,000 above the FY2008

request and $25,907,000 above FY2007.

• The committee recommendation includes

$244,740,000 for the Major Research

Equipment and Facilities Construction

account, the same as the request and

$53,859,000 above FY2007. �

Public Affairs

Alan Mollohan
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Collins Peers into Future of 21st-Century Plant Biology
In his presentation July 7—“Plant Biology

into the 21st Century: Where to from Here?”

—Dr. James Collins discussed future direc-

tions he sees for research in plant biology.

Collins is National Science Foundation

assistant director for the Directorate for Bio-

logical Sciences (BIO). He shared his insights

as part of the Perspectives of Science Leaders

program at the ASPB annual meeting in

Chicago.

Collins noted that BIO inspires research

and education at the frontiers of the life sci-

ences to enable the discoveries for under-

standing life. BIO is taking a leadership role

in integrating research and education, in

broadening participation, in conducting

international partnerships, and in aligning

with other agency research agendas. Collins

explained BIO’s scientific themes: Theory

and Concepts in Biology; Systems Biology;

and Biology and Society—and some of the

ways these themes can relate to plant biology.

He noted that systems approaches will

help drive discovery of new processes and

patterns in plant biology.  Among the systems

approaches in which plant biologists will be

engaged are collaborating with scientists in

other disciplines; utilizing modern tools for

information and data management—for

example, making advances in capacity and

collaborative use of cyberinfrastructure; and

developing innovations in education and

training.

The National Plant Genome Initiative

(NPGI) is increasing understanding of the

structure, organization, and function of

plant genomes and plant processes, Collins

said.  NPGI is developing data management

and analysis capabilities and ensuring access

to the broader community.  At the same

time, NPGI is maximizing training opportu-

nities and accelerating knowledge transfer to

agriculture, forestry, energy, environment,

and health.

Biologists will need to become more

familiar with mathematics, computational

approaches, and modeling and collaborate

(From left) ASPB President-Elect Rob McClung, Jim
Collins, and Jim Siedow, who was selected to the
inaugural class of Fellows of ASPB, took part in the
Fellows reception after Collins’s presentation.

Collins noted his keen interest in stimu-

lating innovation within biology, fostering

transformative research, and making possible

the biology of tomorrow.

A large number of attendees filled available

seats and standing room areas to hear Collins’s

presentation.  Collins met with several of the

attendees at the conclusion of the Perspectives

of Science Leaders program and also at the

ASPB Fellows reception that followed. �

with scientists in these fields, noted Collins,

adding that “We need to prepare the next

generation of scientists by providing a

dynamic new intellectual environment for

interactive pedagogy and research” he said.

He noted that plant systems are models for

studying general biological processes, includ-

ing genes and small RNA regulation, cells and

cell signaling by sugar molecules, ecology and

adaptation to global change, evolution, and

novel energy transduction systems.

(From left) ASPB President Rick
Amasino introduced Jim Collins for
the Perspectives of Science Lead-
ers Program coordinated by Gary
Stacey and the Committee on
Public Affairs.

(From left) Jim Collins, his predecessor
Mary Clutter, colleague Machi Dilworth,
and National Science Board member
Doug Randall enjoy the ASPB annual

meeting in Chicago.  Mary, Machi, and
Doug are all part of the inaugural

class of Fellows of ASPB recognized at
the annual meeting.

Jim Collins (left) recently visited with
Ralph Quatrano, founding chair of
the Committee on Public Affairs,
past editor-in-chief of The Plant
Cell, and member of the Fellows of
ASPB inaugural class.



Carpita, Benning, Andre Present Congressional Poster Exhibits
on NSF-Sponsored Plant Research
A record 493 attendees, including 11 mem-

bers of Congress, many congressional staff,

and executive branch officials participated in

the 13th annual Congressional Exhibition

and Reception of the Coalition for National

Science Funding (CNSF) cosponsored by

ASPB on June 26 in the Rayburn House

Office Building.

ASPB Secretary Nick Carpita, of Purdue

University, presented a poster on his plant

genome research, sponsored by the National

Science Foundation (NSF), on the “Structure

and Biosynthesis of Plant Cell Walls” at the

ASPB exhibit booth.

Carpita explained to visitors that plants

devote about 10% of their genomes to the

biogenesis of their cell walls. He said the NSF

plant genome research project was designed

to use cell biological, biochemical, and bio-

physical methods to identify, classify, and

determine the functions of all the genes

involved in cell wall construction—a first

step toward a systems approach to gaining

control of cell wall structure and dynamics.

“Our establishment of the ‘cell wall gene net-

work’ in maize and Arabidopsis provides an

essential foundation for the design of opti-

mized biomass feedstocks for biofuels,”

Carpita explained.

Collaborating with Carpita on the

research were Maureen McCann (Purdue

University), Karen Koch (University of Flori-

da), Don McCarty (University of Florida),

Sarah Patterson (University of Wisconsin),

Wolf-Dieter Reiter (University of Connecti-

cut), and Wilfred Vermerris (University of

Florida).

Carpita and ASPB Public Affairs staff also

conducted visits earlier in the day with

Carpita’s Congressman Steve Buyer (R-IN)

and his staff and with Senator Richard

Lugar’s (R-IN) staff. Congressman Buyer

thanked Carpita for his timely advice on

plant research related to production of cellu-

losic ethanol. Carpita’s recommendations

subsequently found their way into energy

legislation on which Congressman Buyer was

working.

ASPB members Christoph Benning and

Carl Andre of Michigan State University pre-

sented a poster on “Plants as Biochemical

Factories and Assembly of the Photosynthet-

ic Machinery” at the MSU booth.

“Although scientists have long known that

plants use photosynthesis to convert sunlight

into chemical energy, there is less under-

standing of the actual process of how this

happens,” Benning explained. “Through

research funded by NSF, we are now learning

about how the export and import of lipids

into chloroplasts contribute to the energy

conversion process. We are also learning to

manipulate this process to increase the

amount of chemical energy stored by the

plant in the form of oil.”

“These basic research findings are signifi-

cant in advancing the engineering of oil-

producing plants so that we can maximize

their use as bioenergy crops. Essentially, we

want to ensure that each bioenergy crop field

planted will generate the maximum amount

of chemical energy. This work feeds directly

into our applied research aimed at convert-

ing plant materials into biodiesel and other

fuels funded by the Michigan Agricultural

Experiment Station,” Benning added.
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Professor Christoph Benning (left) of Michigan
State University discusses his research on the
world’s most essential energy conversion process—
photosynthesis—with Congressman Bob Etheridge
(D-NC) (center) and Professor Nick Carpita.

(From left) NSF Deputy
Director Kathie Olsen, NSF
Director Arden Bement (a
professor at Purdue from
1992 to 2001), and NSF
Assistant Director for the
Directorate for Biological
Sciences Jim Collins visit
with Purdue Professor Nick
Carpita on his research
contributing to the under-
standing of plant cell
walls.

Jane Silverthorne of the Office of
Science and Technology Policy and
Nick Carpita enjoy the festivities at
the ASPB booth and CNSF Congres-
sional Exhibition and Reception.
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energy. In July 2006, DOE’s Office of Science

issued a joint biofuels research agenda with

the department’s Office of Energy Efficiency

and Renewable Energy titled Breaking the

Biological Barriers to Cellulosic Ethanol. The

report provides a detailed roadmap for cellu-

losic ethanol research, identifying key road-

blocks and areas where scientific break-

throughs are needed, and is available at

http://genomicsgtl.energy.gov/biofuels/

b2bworkshops.html.

The Bioenergy Research Centers announce-

ment follows other key funding announce-

ments this year to advance President Bush’s

Twenty in Ten Initiative and to make cellu-

losic ethanol cost competitive with gasoline

by 2012. On February 28, 2007, DOE

announced up to $385 million for six biore-

finery projects that, when fully operational,

are expected to produce more than 130 mil-

lion gallons of cellulosic ethanol per year. On

May 1, 2007, DOE announced a funding

opportunity for $200 million over five years

(FY07–FY11) to support the development of

small-scale biorefineries that produce liquid

transportation fuels such as ethanol. For

additional information on DOE’s biofuels

initiatives, access http://www1.eere.energy.gov/

biomass.

Additional information on the Depart-

ment’s three Bioenergy Research Centers and

the Department’s Genomics Research Pro-

grams is available at http://www.science.doe.

gov/News_Information/News_Room/2007/

Bioenergy_Research_Centers/index.htm. The

research program is funded by the DOE

Office of Science.

ASPB and a number of its members have

worked with DOE officials since early in

2005 in support of a plant-based energy

research initiative that would lead to cost-

effective production of vast new quantities

of cellulosic ethanol and other biofuels.

President Bush announced his commitment

for a major bioenergy research initiative in

his 2006 and 2007 State of the Union

addresses. �

A total of 35 poster exhibits were present-

ed at the CNSF Congressional Exhibition

and Reception. The exhibits highlighted

research sponsored by NSF in a number of

different science disciplines. Science societies

and universities sponsored the individual

exhibits. ASPB has participated in each of the

13 annual exhibitions and advocated that

CNSF experiment with its first Congressional

Exhibition in 1995. ASPB Public Affairs staff

helped organize for CNSF the first exhibition

and a number of subsequent exhibitions. The

event has continued to grow in attendance

and popularity. It’s the major exhibition/

reception of the year on Capitol Hill high-

lighting NSF-sponsored research. This edu-

cation outreach event succeeded again this

year in explaining the benefits of research to

a key audience in a festive, interactive recep-

tion setting. �

Bioenergy Research Centers
continued from page 39

Congressman Steve Buyer (R-IN) (center) met with
Professor Nick Carpita (right) of Purdue University
and Brian Hyps, ASPB Public Affairs director, in the
congressman’s office June 26. Congressman Buyer
and his staff discussed with Nick and Brian the con-
gressman’s successful effort in committee to assure
competitive selection based on highest merit of a
newly proposed bioenergy research award. 

ASPB Secretary Nick Carpita dis-
cussed his NSF-supported plant
genome research on biosynthesis
of plant cell walls with Congress-
woman Heather Wilson (R-NM). Wil-
son joined with Congressman Buyer
in their successful effort to assure
competitive selection based on
highest merit for bioenergy
research awards.



National Plant Genome Initiative Progress
Report Cites Major Discoveries
Many important science breakthroughs

resulting from the National Plant Genome

Initiative (NPGI) were featured in the 2007

Progress Report issued by the White House

National Science and Technology Council

Committee on Science Interagency Working

Group on Plant Genomes (IWG). The IWG

is chaired by James Collins of NSF and

Judith St. John of USDA.

The following discoveries were cited in

the report:

• Regulatory RNAs are expressed even in

the tightly wound parts of chromatin.

These RNAs serve to silence the genes

from which they come by guiding silenc-

ing machinery to them. This mechanism

is likely to play a role in regulating gene

expression in polyploids, where instead of

two copies, there may be as many as six

copies of each gene, researchers at Cold

Spring Harbor Laboratory found.

• A milestone paper resulting from research

by University of Florida researchers and

their industrial collaborators described

approximately 35 genes influencing toma-

to volatile production. This work was

based on analysis of data from the growth

of 75 plant lines over multiple seasons in

multiple locations. These genes can now

serve as markers to further study the

complex metabolic pathways of flavor and

nutrient compounds and to improve the

quality of tomato fruits.

• Plants also store iron in the vacuole.

Research on Arabidopsis at Dartmouth

College has shown that cells in seeds

accumulate iron in their vacuoles using a

transporter protein molecule. Iron is an

important component of the human diet,

and applying knowledge to modify crop

plants could allow development of iron-

rich seeds, including cereals and beans.

• Washington State University researchers

identified a gene required for RPG1-

dependent resistance to stem rust in bar-

ley. The results of this research will facili-

tate understanding of why the RPG1 gene

has been so durable and of ways to engi-

neer durable resistance in other disease-

resistance genes in barley, wheat, and oth-

er crops.

• Researchers at the University of Califor-

nia, Davis, and the University of Haifa

have helped identify a gene from wild

wheat germplasm called Gpc-B1. Collab-

orators at the USDA Agricultural

Research Service, Albany, Calif., altered

the Gpc-B1 levels in wheat, confirming

that this gene can significantly increase

grain protein content. Genetic mapping

has placed the Gpc-B1 gene on Chromo-

some 6 of the wheat genome. The DNA

sequence from this region has been used

to develop a molecular marker that can

identify the presence or absence of the

Gpc-B1 gene in different wheat lines. This

marker is now being used in breeding

programs across the United States to

improve protein content in wheat.

• Research at the University of Nevada,

Reno, is testing the role of 20 candidate

genes in rubber biosynthesis using a

transgenic approach in Russian dande-

lion. This work could allow development

of novel rubber-producing crop plants, as

well as the ability to produce large

amounts of hypoallergenic latex.

• Studies at Cold Spring Harbor Laboratory

found that one of a complex network of

genes regulating the development of ears

and tassels in corn, Ra3, works by modify-

ing a simple sugar called trehalose. The

gene networks in corn have been shown

to be similar to those in other cereals and

grasses, enabling this discovery to be

applied across a wide range of plants.

The report outlined plant genome–enabled

research efforts in plant-based product
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development, including the following:

• A joint program in plant feedstock

genomics was sponsored by the Depart-

ment of Energy (DOE) Office of Biologi-

cal and Environmental Research (BER)

and the USDA Cooperative State

Research, Education, and Extension Ser-

vice National Research Initiative. The goal

of the joint fundamental research pro-

gram is to facilitate the use of plant tis-

sues, specifically lignocellulosic materials,

for bioenergy, including biofuels. Awards

made by the joint program are leveraging

information and research tools developed

by NPGI projects.

• DOE–BER is supporting three Bioenergy

Research Centers to accelerate basic

research on the development of cellulosic

ethanol and other biofuels.

• Two recent NSF awards complement

DOE and USDA efforts in biomass

genomics. Researchers at the University of

California, Davis, in collaboration with

the U.S. Forest Service, will develop

genomic markers for members of the

Pinaceae (conifers). Several thousand sin-

gle nucleotide polymorphisms will be

developed for each of eight different

conifer trees to enable forest tree

researchers to conduct breeding and gene

resource programs at a depth and preci-

sion previously not possible. This work

will have a broad impact on the develop-

continued on page 46
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Annual Report Cites Arabidopsis-Fueled Discoveries
Heading to Marketplace
The Multinational Coordinated Arabidopsis

thaliana Functional Genomics Project Annual

Report for 2007 noted that practical applica-

tions are arising from basic research findings

on the model plant Arabidopsis.

The report noted that many patents

worldwide acknowledge research on Ara-

bidopsis, but a widely held myth is that few

discoveries are ever turned into useful prod-

ucts. “In reality, the time from discovery to

application takes years, and the pipeline is

full of Arabidopsis-fueled discoveries head-

ing for the marketplace,” the report said.

Highlights in Arabidopsis research cited

in the report for the past year include the fol-

lowing:

• Leading findings in epigenetics and

signaling

• A global view of methylation patterns in

Arabidopsis using high-resolution whole-

genome tiling microarrays

• Transgenerational memory of stress in

plants

• The crystal structure of the TIR1 auxin

receptor

• Gene-imprinting mechanisms in the

plant embryo

• Cellulose synthesis guided by microtubules

• A high-throughput screen to improve fatty

acid content.

The annual report can be seen at http://

arabidopsis.info/progreports.html.

Ian Small of the University of Western

Australia is chair of the Multinational Ara-

bidopsis Steering Committee. Xing Wang

Deng of Yale University is co-chair, and

Joanna Friesner is coordinator. �

House Authorizes $250 Million for Competitive
Bioenergy Research

A new competitive grants program, the Agri-

cultural Bioenergy and Biobased Products

Research Initiative, is included in the House-

passed Farm Bill (HR 2419). It would pro-

vide $50 million per year from fiscal year

2008 to fiscal year 2012.

This research program is intended to

enhance the production, sustainability, and

conversion of biomass to renewable fuels and

related products. Research and development

objectives would focus on improving bio-

mass production and sustainability and

improving biomass conversion in biorefiner-

ies by

• Leveraging the broad scientific capabili-

ties of the department in plant genetics

and breeding; crop production; soil and

water science; use of agricultural waste;

carbohydrate, lipid, protein, and lignin

chemistry and biochemistry; enzyme

development; fermentation; microbiolo-

gy; cellulosic gasification; and ethanol by-

product utilization

• Supporting bioenergy and biobased prod-

uct research that will enhance the produc-

tion, sustainability, and conversion of bio-

mass to renewable fuels and related

products

• Supporting bioenergy and biobased prod-

uct research and the dissemination of that

research that will assist in achieving the

goals of the program.

The Secretary of Agriculture shall carry

out the Initiative through a bioenergy and

biobased product laboratory network that

may consist of colleges and universities; fed-

eral agencies; national laboratories; research

institutions and organizations; private orga-

nizations or corporations; state agricultural

experiment stations; and individuals. Grant

proposals will be selected based on merit

through a system of peer review.

The Agricultural Bioenergy and Biobased

Products Research Initiative was proposed by

the Department of Agriculture. ASPB

worked with department officials last year

and this year in support of a bioenergy

research initiative. The department had

sought mandatory account funds for the

bioenergy research program, because it is

sometimes more difficult to find discre-

tionary account funds in making subsequent

appropriations for an authorized program.

The Senate Agriculture, Nutrition and

Forestry Committee is developing its version

of the Farm Bill. �
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House Farm Bill Authorizes $715 Million over Five Years for New
Specialty Crop Research Competitive Grants Program

With strong support from specialty crop pro-

ducers, ASPB, and other science societies, the

House Committee on Agriculture and the

full House of Representatives have approved

$715 million for competitively awarded

research grants on specialty crops in the

Farm Bill authorization.

The research funds would be awarded

over five years from fiscal years 2008 through

2012 under the bill. Individual grants under

this section are not to exceed five years.

Notably, the House approved $215 mil-

lion in mandatory funds from the Commod-

ity Credit Corporation over five years to fund

the new research program. An additional

$100 million a year in discretionary funds

was authorized under the House-approved

Farm Bill (HR 2419 and accompanying

House Report 110-256).

The USDA had sought mandatory

account funds for this research program,

which it proposed to Congress earlier this

year. It is sometimes more difficult to find

appropriations for all discretionary funds

authorized in an authorization bill, including

the Farm Bill. However, the vast majority of

all research supported by the federal govern-

ment through all federal departments and

agencies makes use of discretionary funds.

Approval of mandatory funds increases the

probability that there would be resources for

the specialty crops research program, regard-

less of whether $100 million is subsequently

appropriated each year in discretionary

account money during the annual appropri-

ations process.

In general, for grants awarded under

this program, the Secretary of Agriculture

will seek and accept proposals for grants;

determine the relevance and merit of pro-

posals through a system of peer review; and

award grants on the basis of merit, quality,

and relevance. Funds cannot be used for

construction.

Under the Specialty Crop Research Initia-

tive of the House-passed Farm Bill, the

USDA seeks to address the critical needs of

the specialty crop industry by developing

and disseminating science-based tools to

address the needs of specific crops and their

regions, including

1. Research in

a. Plant breeding, genetics, and

genomics to improve crop charac-

teristics, such as product appear-

ance, environmental responses and

tolerances, nutrient management,

pest and diseases management, and

enhanced phytonutrient content

b. Safety

c. Quality

d. Yield

e. Taste

f. Shelf life.

The program also supports

2. Efforts to identify and address threats

from invasive species

3. Efforts to improve agricultural pro-

duction by developing more techno-

logically efficient and effective applica-

tions of water, nutrients, and pesticides

4. New innovations and technology, such

as enhancing mechanization and

reducing reliance on labor

5. Production efficiency, productivity,

profitability, and marketing.

Eligible entities to receive research awards

include colleges and universities, federal

agencies, national laboratories, research insti-

tutions and organizations, private organiza-

tions or corporations, state agricultural

experiment stations, and individuals.

The Senate Agriculture, Nutrition, and

Forestry Committee is developing its own

version of the Farm Bill. Generally, a bill

must be passed by both the House and Sen-

ate and signed by the president to be enacted

into law. Some observers project that the

Farm Bill now in effect will need to be

extended before enactment of the proposed

new Farm Bill now proceeding through

Congress. �

ment of new wood-based materials. A

project led by researchers at the Universi-

ty of Delaware will focus on sequencing

all of the small RNAs in a range of plant

species, including poplar, switchgrass,

and pine. Because these RNAs are known

to regulate key developmental pathways,

this basic research will likely lead to iden-

tification of the gene networks governing

biomass formation and accumulation in

the plant.

Teacher training, training of a new gener-

ation of plant scientists, international collab-

oration, and the successful completion of the

Poplar Genome Sequence in an effort led by

the DOE Joint Genome Institute are signifi-

cant components of the NPGI. The report

noted that the NPGI leverages scientific

expertise and resources from multiple federal

agencies to expand fundamental knowledge

about the genetic makeup of plants and to

facilitate applications of plant biology to

improve the environment, meet the world’s

growing food and energy needs, advance

clean industrial processes, and contribute to

overall economic growth.

The 2007 Progress Report can be found at

http://www.nsf.gov/publications/pub_summ.

jsp?ods_key=npgiprog2007. �

National Plant Genome Initiative
continued from page 44
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Norman Borlaug, Nobel Laureate for Peace

and recipient of the ASPB Leadership in Sci-

ence Public Service Award at the 2002 annual

meeting in Denver, received the Congres-

sional Gold Medal from President Bush on

July 17. House and Senate Leaders took part

with the president in the presentation.

Borlaug gave an inspiring presentation in

the Perspectives of Science Leaders Program

at the ASPB annual meeting in Denver. Rec-

ognized as the father of the Green Revolu-

tion, Borlaug has helped save nearly a billion

lives by bringing modern innovations in

plant science to developing nations.

For a story on the Congressional Gold

Medal presentation, see http://news.yahoo.

com/s/ap/20070717/ap_on_sc/borlaug_medal;

_ylt=Apk3u0Pfy82euSDGbpcIo8DMWM0F.

The site also makes available a touching

account of the award presentation and Bor-

laug provided in an ABC News clip. Borlaug’s

presentation at the ASPB annual meeting in

Denver can be viewed at http://www.aspb.org/

publicaffairs/agricultural/borlaug.cfm. �

President Bush Presents Congressional Gold Medal to
Norman Borlaug

Secrets of Plant Genomes: Revealed!
A video recently produced by the Nation-

al Science Foundation (NSF) shares

secrets of plant genomes with middle

school, high school, and undergraduate

non-biology major and introductory

classes. 

The 25-minute production—Secrets

of Plant Genomes: Revealed!—unravels

the science of plant genome research in a

manner that students and others can

more easily decipher. NSF produced the

video to excite students about plants,

plant research, and science in general and

to emphasize the relevance of plants in

our lives. Scientists are encouraged to use the

DVD in conducting education outreach to

schools.

Video Placement Worldwide will distribute

DVDs to approximately 3,000 middle and

high schools. The video will also be available

on the web (streaming and downloadable).

Twin Cities Public Television prepared the

video for NSF. The video was completed in

July 2007 with the release date in August 2007.

Following the introduction, the narrator

takes viewers on a journey of the corn

genome while explaining the multitude of

food and non-food products from corn.

Interesting historical accounts of ancestral

links between teosinste and modern-day

corn are explained.  

Then it is on to the cotton genome, with-

out which, we wouldn’t have cool cotton blue

genes—that is—blue jeans. Viewers are

informed how knowledge of the cotton

genome will lead to improved cotton-made

clothes and other cotton fabrics.

“Potatoes vs. Late Blight: Plants at War

and Peace” is the final segment of the movie.

It recounts the devastating famines in Ireland

resulting from destruction of potato crops

infested with late blight in the 1800s. The

famines tragically killed more than 1 million

people in Ireland. The movie explains

how knowledge today of the potato

genome and plant transformation tech-

nologies have led to development of a

potato that is resistant to late blight.

Knowledge of food crop genomes could

help avert future famines in other parts

of the world.

“We are developing a companion

website as an educational resource with

information about plant genomics,

bioinformatics, and plant breeding,”

commented Machi Dilworth, director

of the NSF Biological Infrastructure

Division. “It will be accessible for any teenag-

er or adult curious about plant science, but

also functions as a tool for educators by

including discussion questions for use in

middle and high school classrooms. It also

provides correlations to science standards.”

“We tried to make the video entertaining

and the material accessible, done in a fast-

paced style that appeals to today’s students,”

said Lauren Kitchen, NSF science assistant.

The companion website is at http://

www.plantgenomesecrets.org/. For further

information, please contact Lauren at NSF at

lkitchen@nsf.gov. �



Fedoroff Selected Science and Technology Adviser to
Secretary of State; National Medal of Science Recipient
The day after it was announced that Presi-

dent Bush would be presenting ASPB mem-

ber Nina Fedoroff with a 2006 National

Medal of Science, Secretary of State Con-

doleezza Rice announced on July 18 that she

had named Fedoroff to be her Science and

Technology Adviser.

Following is a letter of congratulations sent

to Fedoroff by ASPB President Rick Amasino,

ASPB President-Elect Rob McClung, Past

President Michael Thomashow, Board of

Trustees Chair Danny Schnell, and Executive

Director Crispin Taylor:

Congratulations on two great honors

announced July 17 and 18: your selection as

a 2006 National Medal of Science Laureate

and your naming as Science and Technology

Adviser to the Secretary of State. We all fully

appreciate how deserving you are of these

honors, and we’re delighted that someone of

your caliber will have an opportunity to dis-

tinguish yourself at the Department of State

just as you have throughout your illustrious

career.

We are particularly delighted because we

know that, in addition to your groundbreak-

ing research, you have a long and successful

record in public education and outreach. This

includes among many other things your criti-

cally acclaimed book Mendel in the Kitchen: A

Scientist’s View of Genetically Modified Foods,

which examines the scientific and societal

issues surrounding the introduction of genet-

ically engineered crops, and your service on

the National Science Board.

As Science and Technology Adviser to the

Secretary of State, we are grateful that you

have accepted the responsibility of enhancing

the science and technology literacy and

capacity at the State Department, increasing

the number of scientists and engineers work-

ing in Washington and at U.S. missions

abroad, and strengthening and building

bridges to the scientific and engineering

communities. This is particularly important

as the State Department seeks cooperation

from foreign nations regarding use of sci-

ence-based standards concerning acceptance

of genetically engineered crops.

As noted in the American Society of Plant

Biologists (ASPB) statement on Plant Genetic

Engineering (available at http://www.aspb.org/

publicaffairs/aspbgestatement.cfm), “the use

of genetic engineering to modify plants rep-

resents a significant advance in plant science,

building on centuries of human involvement

in the genetic modification of crop species.”

We appreciate your strong contribution to

ASPB’s public education outreach efforts on

plant genetic engineering. We recall that you

braved the unruly street antics of anti–World

Trade Organization demonstrators in Seattle

as you participated with fellow ASPB mem-

bers Doug Randall and Brian Larkins and

with Senator Kit Bond (R-MO) as presenters

at an ASPB-sponsored press conference con-

cerning plant biotechnology and genetically

engineered plants.

Please let us know if there is anything that

we and ASPB can do to assist you in your

efforts within the Department of State. �
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Wall Street Journal Reports on Heightened
Plant Bioenergy Research Support
The day of ASPB member Steve Long’s mini-

symposium on bioenergy crops at the ASPB

annual meeting in Chicago (July 10), the

Wall Street Journal published an article on

increased private and public investment in

bioenergy-related plant research. “Alternate-

Fuel Hunt Gives Plant Biologist a Lift” was

the headline for the article featured on B1,

the first page of the Marketplace section.

The article noted that Long is enjoying

increased interest and support for his

research studying grass, “in particular a

sugarcane-like grass called Miscanthus X

giganteus. But until this year, the University

of Illinois biologist had difficulty getting

research grants and could count on one hand

the invitations he received annually to make

presentations at academic conferences.”

The article noted that in February, Long

was one of two plant biologists invited to the

White House to brief President Bush on

how plants like Miscanthus might begin

replacing foreign oil. In that same month, BP

announced a $500 million grant to the Uni-

versity of California at Berkeley; the Univer-

sity of Illinois at Urbana–Champaign; and

the Lawrence Berkeley National Laboratory

to develop fuels made from plant materials.

Long has been named acting deputy director

of the project, called the Energy Biosciences

Institute.

“Now Mr. Long says he gets more acade-

mic-conference invitations than he could

possibly accept—more than 50 a year, some

from as far away as Australia and Japan. He’s

also inundated with calls and emails from

prospective students interested in studying

plants,” the article noted.

continued on next page
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“Spurred by high oil prices and concern

over greenhouse gases, the push for alterna-

tive fuels like plant-based cellulosic ethanol is

putting plant biologists at the forefront of

energy exploration. . . . Plant biologists are

crucial to identifying and engineering a high-

yield, drought-resistant plant and an efficient,

cost-effective method of breaking down plant

cellulose into biofuels,” the article added.

The article further reported that Conoco

Phillips established a $22.5 million biofuels

research program at Iowa State University in

April. Chevron has provided $60 million to

such schools as the University of California,

Davis, and Texas A&M for biofuels research

in the past few years.

Biotechnology companies like Mendel

Biotechnology Inc. in Hayward, Calif., and

Ceres Inc. in Thousand Oaks, Calif., also are

depending on plant biologists to commer-

cialize plant breeds, seeds, and enzymes for

breaking down plant cellulose, and they are

hiring, the article said. In February, the

Department of Energy committed $385 mil-

lion over four years to build six cellulosic

ethanol refineries. In June, DOE announced

awards of $375 million over five years for

three new Bioenergy Research Centers to

develop biofuels.

The article said that at universities, stu-

dent enrollment in plant biology is rising,

and the programs are expanding, particular-

ly at schools with new energy industry

grants.

ASPB began its campaign in support of

bioenergy research in early 2005. President

Bush explained to the nation in his State of

the Union addresses in 2006 and 2007 the

significant opportunities offered through

plant bioenergy research. Congress has

demonstrated bipartisan support.

These research initiatives are expected to

lead to vast increases in domestic production of

biofuels and reduced reliance on foreign oil. �
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Attention Plant Biologists
and Agricultural Scientists
in Developing Countries!

If you live in one of the developing countries list-
ed here, your institution may be eligible for FREE
online access to Plant Physiology, The Plant Cell,
and many other scientific journals!

ASPB participates in three initiatives to bring the scientific

research literature to scientists working in many developing

nations: AGORA (food and agricultural science), HINARI

(biomedical and health literature), and OARE (environmental

science). 

Public institutions in eligible developing countries can sign up

for access by registering online (www.aginternetwork.org/

en/about.php; www.who.int/hinari/en; www.oaresciences.org).

So, go to the person in charge of journal subscriptions at your

institution (probably the chief librarian) to see if you are already

registered. If not, then please explain that this is very important

for your research and that the service is free.

Don’t delay—act now!

If you have questions, contact
AGORA/HINARI/OARE or

ASPB’s director of publications, Nancy Winchester,
at nancyw@aspb.org.
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Jane Ellis Assumes Chair of Education Committee October 1

Jane Ellis is the new chair of

ASPB’s Education Committee,

succeeding Mary Williams of

Harvey Mudd College. Jane’s

new role within ASPB will be

added to the impressive list of

professional and volunteer

activities she has undertaken as

a plant scientist and educator.

Jane received her undergrad-

uate degree from Erskine College

and her master’s degree in biolo-

gy from Appalachian State Uni-

versity. She received her Ph.D. in plant physi-

ology in 1994 from Clemson University; her

dissertation explored the Characterization of

In Vitro Cultured Cocklebur: Biotypes Resis-

tant and Susceptible to the Organic Arsenical

Herbicides. During her time at Clemson, she

also coordinated the Monsanto Biotechnolo-

gy Grant.

Jane is currently associate professor of

biology at Presbyterian College in Clinton,

S.C., specializing in plant physiology, tissue

culture, and medicinal botany. She is also

adjunct associate professor in the Depart-

ment of Entomology, Soils, and Plant Sci-

ences at Clemson University.

Actively involved in science education

throughout her career, Jane taught high

school biology and chemistry for many years

before pursuing her Ph.D.

During those years, she led

many school and science

academic team events. Jane

received the South Carolina

High School Science Teacher

of the Year award in 1987.

She has also taught science

methods (K–12) in the

university setting and con-

tinues to teach biology

methods courses as needed

at Presbyterian College.

Since 1994, Jane has been a reader for the

Advanced Placement biology exam. In 1996,

she was named the Frances Livingston

Cardwell Distinguished Lecturer at Erskine

College.

Jane has been a member of the Board of

Councilors of the South Carolina Academy

of Science for many years and served as its

secretary and vice president before being

elected president in 2000. Jane was elected

vice chair (2002) and chair (2003) of the

National Association of Biology Teachers

(NABT) College/University Section. She has

served on the board of directors of NABT

and continues to fill numerous leadership

roles for NABT and other organizations.

Jane has published and presented her

research many times since 1988. Earlier top-

ics ranged from developing science writing

skills in college biology majors to linking

collegiate resources and high school biology

teachers. Her most recent projects include

presenting workshops on assaying the prop-

erties of essential oils and herbal and medici-

nal plants at various conventions and pub-

lishing her ongoing research on essential oils

and medicinal plants, including their chemi-

cal analysis, toxicity, and estrogen-binding

and anticancer properties.

Jane has been an invaluable member of

ASPB. She has recruited volunteers to help

her run many Education Committee booths

at conferences such as NABT, American

Association for the Advancement of Science,

and the ASPB annual meeting. Recently, she

attended the Society for Experimental Biolo-

gy conference in Glasgow, Scotland, and

once again promoted ASPB initiatives to an

ever-expanding audience. She has served on

the ASPB Education Committee since 2006.

Her countless volunteer hours and invalu-

able coordination with other committee

members have prepared her well for her new

role as chair.

“It’s going to be very difficult to fill Mary

William’s shoes, as she did such an outstand-

ing job as chair,” Jane noted. “I am so glad that

she will continue as an adjunct member as the

Education Committee moves forward.” �

ASPB Education Forum

Jane Ellis

Educational Highlights from the Plant Biology & Botany 2007
Joint Congress
The Plant Biology & Botany 2007 Joint Con-

gress provided an opportunity for ASPB and

the Botanical Society of America (BSA)

members to share ideas about teaching and

communicating plant biology. ASPB members

had the opportunity to learn more about the

BSA’s annual Education Forum and to partic-

ipate in the many other educational events

that took place throughout the meeting.

Education Forum
The Education Forum is an annual event

that occurs just before the formal BSA con-

gress. The joint meeting provided ASPB

members with an opportunity to attend BSA

workshops, field trips, and symposia. Ses-

sions on undergraduate education covered

new tools for teaching particular topics such

as life cycles, plant identification, and mor-

phological phylogenetics; approaches to

engaging students through clickers and dif-

ferentiated learning techniques; and current

pedagogical knowledge about educational

objectives and active learning.

Two special features of the 2007 forum

were the Active Learning Short Course and

the BioQUEST Curriculum Consortium Spe-

continued on page 52
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cial Symposium. Participants in the Active

Learning Short Course, led by Jim Wandersee

(coinventor of the phrase plant blindness)

and Marshall Sundberg, boosted their reten-

tion, tenure, or promotion files with a certifi-

cate of completion and continuing education

credits. For those interested in connecting to

K–12 education, there were sessions on the

PlantingScience student research mentoring

program and the Partnership for Research

and Education in Plants, workshops on shar-

ing scientific research and collections infor-

mation and on bringing space gardens and

simple enzyme assays into classrooms, and

much more. For more information about the

Education Forum events, see http://www.

2007.botanyconference.org/engine/search/

index.php?func=ataglance&program=forum.

Education Booth
As always, a highlight of the exhibition and

poster hall space was the Education Booth.

The 2007 Education Booth in Chicago fea-

tured several outstanding education projects.

The quality of educational efforts by ASPB

members was evident in the ASPB Education

Booth Competition, which is becoming

increasingly competitive and prestigious. The

first winning team, led by John Cushman,

presented a beautiful display involving the

evolutionary origins of crassulacean acid

metabolism in tropical orchids. The second

winning team, Amy Verhoeven and Jayna

Ditty, presented “Active-Learning Tools for

Bioenergetics,” which involved photosynthe-

sis and respiration modeling using magne-

tized pieces.

The BSA also sponsored an Education

Booth Award this year. Bruce Kirchoff pre-

sented Image Quiz, a new method for teach-

ing plant identification using computer-

based visual-training programs. Another

exhibitor, Brian Gunning, compiled a stun-

ning collection of plant cell images on DVD

for educational purposes. Finally, Paul

Williams engaged meeting attendees with

experiments using his highly acclaimed Wis-

consin Fast Plants.

Education and Outreach
Minisymposium
Four speakers highlighted innovative teach-

ing methods and approaches. Rick Amasino

spoke about “Developing Rapid-Cycling

Brassica rapa as a Model for Teaching Genet-

ics”; Carolyn Napoli spoke on “Integrating

Genomics and Computational Thinking into

Biology Education and Outreach”; Brian

Gunning spoke on “Images of Plant Cell

Biology on DVD: Information for Students

and a Resource for Teachers”; and Eve

Wurtele showed “Meta!Blast: Development

of a Video Game of Cell and Metabolic Biol-

ogy” (abstracts can be viewed at http://

2007.botanyconference.org/engine/search/in

dex.php?func=Select1stAuth&section=194&t

ype=aspbmini&level=).

Joint ASPB/BSA Educational
Workshop
Workshop leaders and participants from

ASPB and BSA came together to discuss how

to get involved and make an impact in edu-

cation and outreach activities. Some of the

themes that emerged include the importance

continued from page 51

Paul Williams and his Fast Plants
attract an eager crowd.

Brian Gunning presents his picture-perfect
educational DVD. 

John Cushman explains his “CAM kit”
teaching tool for use with neotropical
orchids. 
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of stressing connections with familiar con-

cepts and ideas, using tactile and sensory

materials to draw the audience in, and teach-

ing through telling engaging stories. A com-

pilation of suggested resources and links will

be posted soon on ASPB’s and BSA’s educa-

tion websites.

Education and Outreach Posters
Nearly 30 posters describing innovative ideas

for teaching plant biology at the K–12 and

undergraduate levels were presented. Several

poster authors described novel ways to incor-

porate interdisciplinary education into the

undergraduate curriculum. Susan Blauth of

the University of Redlands described the

“Development of an Interdisciplinary

Research Course in Biology and Chemistry

to Study the Phytotoxin Herbarumin.” In this

course, undergraduates synthesize herbaru-

min and assay its effects on root growth

while learning skills such as grant writing

and synthesizing primary literature. Gary

Tallman described “An Investigative Labora-

tory for Integrated Plant and Animal Physi-

ology at the Sophomore Level at Willamette

University” (http://www.willamette.edu/

cla/biology/biol244/). Check out these and

other projects through the conference abstract

site (http://2007.botanyconference.org/

engine/search/index.php?type=aspbposter).

2009: The Year of Science
In 2009, numerous scientific societies will

coordinate a widespread effort to promote

scientific literacy, specifically the importance

Education Forum

(Above left) Jane Ellis, Abbas F.
Al-Jamali, and Paul Williams dis-
cuss issues, both rosy and thorny.

(Above, from left) Sarah Blackford,
SEB; Katie Engen, ASPB; and Lauren
Kitchen, NSF meet & greet at the
booth.

Jayna Ditty and Amy Verhoeven display their
winning teaching aids for bioenergetics.

Bruce Kirchoff helps a willing test taker master
some of the 3,500 plant names in Image Quiz.

of evolution to our understanding of biology

(www.copusproject.org/yearofscience2009).

The year 2009 will be the 200th anniversary

of Charles Darwin’s birth and the 150th

anniversary of the publication of On the

Origin of Species. ASPB will be contributing

to these efforts in part by compiling and dis-

seminating suggestions for activities to teach-

ers and ASPB members. Send your ideas and

suggestions to the ASPB Education Commit-

tee and look for us in 2008 in Mérida! �

Mary Williams
Jeffrey Coker

Claire Hemingway
Jane Ellis
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Plant scientists are passionate about the

future of biological science education. This

happy fact was quite apparent during the

standing-room-only discussion about educa-

tion hosted by the National Science Founda-

tion (NSF) on July 10 at the ASPB annual

meeting in Chicago. The NSF representa-

tives Terry Woodin, program director, NSF

Division of Undergraduate Education, and

Judy Skog, deputy division director, NSF Bio-

logical Infrastructure, were hard-pressed to

provide enough handouts (let alone chairs!)

for the many attendees eager to discuss the

topic “Vision and Change in Biology Under-

graduate Education: A View for the 21st

Century.”

Woodin and Skog introduced NSF’s two-

prong rationale for changes in biological

education. First, they stated, “The discipline

of biology is undergoing a revolution. The

major focus in understanding life remains

unchanged, but breakthrough discoveries

have changed the nature of the questions,

and new technologies have changed our

capacity to answer these questions.” Both

moderators emphasized that instruction

must identify and examine the driving, cohe-

sive factors of today’s science. Second, they

proposed that effective change will include

instruction that reflects and responds to the

wide variety of students and education

options that are now available.

The moderators explained how the NSF’s

new Cross-Directorate Working Group will

build on the combined input of experts from

both the Biological Sciences Directorate and

the Education and Human Resources Direc-

torate to move undergraduate education for-

ward. These experts will lead a series of con-

versations with key scientists and biology

educators to identify and prioritize goals.

NSF will then prepare a budget to fund well-

defined goals.

The session at Plant Biology 2007 was the

fourth such conversation of experts. Partici-

pants were asked to specifically define curric-

ular goals, course designs, and delivery

options, as well as the related faculty prepa-

ration and institutional structures that are

needed to create effective change.

The session in Chicago was so large that

one conversation was impossible. So the

crowd broke into several dozen groups of five

to seven people each. After much lively dis-

cussion, each group shared their top priority

for improving plant science education. The

following is a list of their suggested goals:

• The scientific method should be taught to

everyone, including non-science majors,

and should include probability instruc-

tion.

• Attitudes toward teaching need to be

changed, especially at major research uni-

versities. Professors need additional sup-

port to become effective teachers and to

disseminate their effective techniques.

• K–12 education majors need more sci-

ence education. Science majors need to be

taught to teach.

• Longer terms (although not necessarily

more money) are needed for funding—

for example, five years rather than three.

Projects need at least that long to produce

verifiable results.

• Biology should be taught to all under-

graduates. It is the platform for all scien-

tific thinking.

• The needs of majors (i.e., expertise) ver-

sus nonmajors (i.e., literacy) should be

distinguished and thoroughly defined.

• Measurable learning objectives must be

defined, and the relevance of the content

to students’ lives must be specified.

• Science classes should use the same evalu-

ation standards for all students, raising

the bar for nonmajors. (For example,

there’s no such course as “English Litera-

ture for Nonmajors.”)

• More support is needed for pedagogical

development, especially as related to

interdisciplinary connections. No disci-

pline stands alone.

• Change is required in teaching approach-

es. Spouting all the answers is an outdated

method. Professors should

a. model good research techniques and

collaborative processes

b. build learning communities around

specific problems

c. teach students to innovate and

evaluate.

• Bring back the excitement of discovery!

Educators should create discovery-based

courses that address real, significant prob-

lems. They should find ways to do innov-

ative, active learning with large classes.

• Science teaching is a process, not a litany

of facts. Graduate students should be giv-

en teaching and research tools and

allowed to go through the process.

• Students must be oriented toward global

citizenship.

Other recommendations included the

following:

• Statistics should be integrated with

coursework.

• Students should be made more aware of

career options (as well as other reasons

why science is important).

• The challenges of interacting in large

classes should be addressed.

• NSF initiatives should be more carefully

articulated.

• Metrics must be developed to measure

progress in reforming undergraduate

biology education.

We hope that these ideas, combined with

goals from additional NSF-hosted conversa-

tions, will help frame undergraduate science

education in the future. The NSF welcomes

any additional comments on these issues.

Please e-mail Terry Woodin at twoodin@

nsf.gov or Judith Skog at jskog@nsf.gov with

your ideas. �

Jane Ellis
Katie Engen

SRO for NSF @ PB07!
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Does student participation in hands-on

undergraduate research opportunities

(UROs) really make a difference? According

to findings published in the April 2007 edi-

tion of Science magazine, the answer is yes.

The study’s authors, Susan H. Russell, Mary

P. Hancock, and James McCullough, sur-

veyed about 15,000 respondents from 2003

through 2005. Their results showed that

overall, undergraduate research increased

student interest in science, technology, engi-

neering, or mathematical (STEM) careers.

The survey revealed that undergraduate

researchers tended to be students who had

STEM interests that started in elementary

school and who had already expected to

obtain an advanced degree before they

entered college. This initial definition of the

successful URO student substantiates the

belief that quality educational outreach start-

ing in the early grades is critical.

Graduate students reported that URO

participation boosted their awareness of the

demands and benefits of graduate school,

their understanding of how to conduct

experiments effectively, and their confidence

in their general research skills. Sixty-eight

percent of those surveyed said that their

URO at least somewhat increased their

expectation of achieving a doctorate and

pursuing a STEM career.

The study showed that no one program

structure or teaching formula proved to be

the best for URO efficacy. However, the earli-

est exposure possible to hands-on research

seemed to generate the most enthusiasm and

persistence. Student researchers who com-

pletely immersed themselves in the process

seemed to gain the most benefits. Attending

conferences, mentoring peers, and authoring

papers led to even more interest. Almost all

students surveyed reported that specific and

consistent faculty guidance was very motivat-

ing and helpful. Students whose mentors

represented a wide array of racial groups and

both genders reported a small but notable

boost in confidence compared with students

with a more homogenous set of mentors. It

seems that the variety and depth of support

was the key factor. The ethnicity or gender of

the students did not influence this positive

impact.

ASPB directly supports UROs through its

Summer Undergraduate Research Fellowship

(SURF) program. The program targets stu-

dents with a demonstrated commitment to

plant biology who have finished their sopho-

more year. SURFs are available to qualified

freshman and juniors, too. The primary goal

is to support students in their pursuit of

meaningful research in plant biology at their

home institutions early in their college years.

Recipients also present their findings at

ASPB’s annual meeting.

ASPB member Amy Clore, assistant pro-

fessor at New College of Florida’s Division of

Natural Sciences and a 2007 SURF organizer,

was emphatic about the effectiveness of

SURF. She said, “What makes the SURF pro-

gram so powerful is that it provides the stu-

dent with a significant combination of

opportunities. . . . I know that for several of

my own students (one of whom was a SURF

awardee), the ability to engage in potentially

publishable research and then to get feedback

from experts in the field prompted them to

pursue PhDs in plant biology–related fields.

For these particular students, the research

experience led them to initially consider a

graduate degree in science, but it was the

conference attendance that ‘sealed the deal’

for selecting a plant program. My undergrad-

uates have come back from conferences

tremendously energized and ready to apply

to such programs.”

According to Clore, undergraduates aren’t

the only beneficiaries of SURF and other

UROs. She explained, “SURF awards can also

help young faculty members to start down

the rewarding road of mentoring undergrad-

uate researchers. Those that take this route

often find that undergraduates can be reli-

able and enthusiastic research colleagues.

Some stay with their faculty mentors for up

to three or four years.”

Clore believed that SURF participation

has benefits that reach beyond the field of

plant science. She stated that “even if student

awardees take a different path, their engage-

ment in ‘real-world’ scientific research and

attendance at a conference filled with ideas

and controversies can only increase their

abilities to sort through scientific informa-

tion in the news and to make science-related

decisions in the voting booth.”

ASPB is excited about the many different

levels of mentoring and learning that occur

in the SURF program. The Society anticipates

that these rich experiences will do much to

prepare many budding student researchers to

surge ahead in their plant science careers. �

Katie Engen

Reference
Russell, S. H., Hancock, M. P., McCullough, J.

(2007). The pipeline: Benefits of undergrad-

uate research experiences. Science 316:

548–549.

SURF’s Up! The Next Wave of Plant Biologists Gets a Lift from UROs
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ASPB member and radio

producer Beth Judy has

been very busy spreading

seeds of enthusiasm for

plant science since winning

a Grant Awards Program

(GAP) award from the ASPB

Education Foundation in

2006. With the help of GAP

funds, Judy has expanded

the outreach of her radio

show “The Plant Detective”

starring Flora Delaterre

(voiced by Judy). The 90-

second show features the

worldwide adventures of

Detective Delaterre as she

searches for specific medicinal plants and

discusses their benefits, risks, and efficacy.

Flora’s motto is “Medicinal plants are every-

where, and you’ve got to treat ’em right,

’cause some day, they might be treating you.”

Judy emphasized that her goal is conser-

vation rather than the promotion of self-care

with plants. She believed that people will

more readily connect with the importance of

plants if they learn how directly plants can

affect their health.

So far, “The Plant Detective” has aired

from Galena, Alaska, to Chestnut Hill, Mass.,

and in many communities in between via

National Public Radio (NPR) and local air-

ways. Judy and her colleagues are in the mid-

dle of a three-year plan to add 100 stations

and more than 3 million listeners. Thanks to

Judy’s attendance at the National Federation

of Community Broadcasters conference in

New Orleans in April, the Plant Detective

team is closer to reaching these goals. The

radio show will be marketed to reach an even

larger audience via the industry contacts Judy

made during the conference.

Conference participants in New Orleans

provided great feedback for Judy. She report-

ed, “The response to the show from people at

Grant Awards Program Update—“The Plant Detective”
Beth Judy Fills Public Airways and Primary Art with Plant Science

the conference was quite

positive. There was a

wide spectrum of com-

munity broadcasters—

urban and rural, all dif-

ferent races and types.

Indigenous people who

were there ‘got’ the show

immediately, because

plant medicine is still

widely known and used

by tribal members: The

concept of plants con-

taining medicine is a no-

brainer there. In fact, if

you look at where the

show is playing, many

Indian reservations have taken it.”

“In September,” Judy added, “we take the

show on the road again, this

time to the Public Radio Pro-

gram Directors’ Conference in

Minneapolis. We would like

to have the show on 100 pub-

lic and community stations by

the end of the year.” Judy will

continue to offer “The Plant

Detective” CDs and accompa-

nying print materials at

national broadcasting confer-

ences and to market the pro-

gram directly to NPR affili-

ates. The program will also be

available on the Internet.

But wait, there’s more! Flora Delaterre

has hopped out of her adult-focused radio

adventures onto the pages of a coloring

book. Medicinal Plants of North America

(available from http://floradelaterre.com/

?id=40) is geared toward kids ages 7 and up,

as well as “colorists of any age.” Judy

described the project as follows:

Each picture in the book is part of a two-

page spread that includes information about

the plant’s past uses as herbal cures and pre-

sent pharmaceutical uses. There are also “fun

facts” about each plant—for example:

• Cricket bats are made out of willow;

there’s even a species called cricket-bat

willow that’s cultivated on special planta-

tions.

• Native North Americans used lobelia, not

just to soothe muscle spasms, but to con-

coct love medicine (both to induce love

and to ward it off!).

• Pleurisy root, which is extinct in the wild

in some northeastern states, is also called

“butterfly weed” because it’s eaten by

Monarch butterflies.

• Individual echinacea plants can live up to

30 years.

• According to legend, Robin Hood’s bow

was made of yew wood (today, yew is the

source of taxol, used in treating breast

and ovarian cancer).

Judy is excited

about the potential

impact of this color-

ing book. She

observed, “Kids will be

the ones in charge of

the planet in the

future, and they need

to know about the

resource of medicinal

plants. I’m interested

in getting kids to see

plants—so often, peo-

ple don’t even see

them—and, of course, to value them. I think

the connection medicinal plants have with

humans really draws kids’ attention. It’s stuff

they remember.”

Judy has made great progress in reaching

many people with many inspiring insights

into plant science over the past year. To learn

more about Judy’s projects, check out

www.floradelaterre.com. �

ASPB Education Foundation

Beth Judy
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Education Foundation

2007 GAP Winners Offer Outstanding Ongoing Outreach
Opportunities
ASPB’s Education Foundation is pleased to

announce the winners of its annual Grant

Awards Program (GAP) awards to support

education and outreach activities that

advance knowledge and appreciation of the

basic concepts and contributions of plant

biology. The Education Foundation was

established in 1995 to provide information

and education to increase the public’s knowl-

edge about the role of plants in all areas of

life. This year’s winners will create exciting,

hands-on learning experiences for students

in a wide variety of educational settings.

Peggy Lemaux
Safe and environmentally friendly foods are a

top priority for consumers and critical to the

world’s future. Peggy Lemaux of the Univer-

sity of California at Berkeley, Department of

Plant Microbial Biology, and her team are

working hard to help the public learn how

safe foods are produced. Lemaux’s group will

use their 2007 GAP award to update and

promote their materials at plant science and

science education forums and at family-

oriented outreach locations like county fairs.

This year’s award provides additional funds

to enable this ongoing project to build on its

success and meet the increasing demand for

its educational resources.

To expand the Foods: Past and Present

display, the team will create a related hands-

on activity, the GENE-ie Juice Bar, which will

demonstrate how DNA and genes are part of

daily living. Drawn in by the appetizing for-

mat of a juice bar, users will explore the DNA

protocol, easily accessed in a variety of fresh,

juice-able produce. GAP funds will go

toward juice bar tools and a new handout to

augment the related baseball-type cards

titled “What Is DNA?” and “How Much DNA

Do You Eat?” GAP funds will also help defray

the cost of sending these materials to new

and repeat users everywhere.

To enhance the educational effectiveness

of the Tic, Tac, Grow game, the team will add

an activity in which children make necklaces

of microfuge tubes filled with different-

colored seeds. These necklaces will inspire

interest in seed varieties and serve as take-

home reminders of the game’s lessons. The

team plans to make 1,000 necklaces with

children as they discuss important ideas

about plants.

Lemaux’s resources are doubly useful,

because they make it easy for other plant

biologists to connect with the general public.

Scientists and educators, including many

ASPB members, have been using Lemaux’s

materials at conferences and events to great

effect since she first received GAP funding in

2004 to develop them. Since 2005, these

materials have been sent to nearly 100 orga-

nizations and have reached an audience of

more than 1,000 interested attendees. In

2005 and 2006, the displays traveled as far as

Hawaii and Africa. They will visit 24 venues

by the end of 2007.

Lemaux’s project continues to build

bridges with other outreach efforts. For

example, the team’s administrative assis-

tant/graphic designer, Barbara Alonso, will

create additional outreach materials for Rice-

CAP and BarleyCAP. An undergraduate stu-

dent at one of the University of California

institutions will also participate in outreach

activities using these materials, thus expand-

ing this teaching modality to the next gener-

ation of plant scientists.

Erin Dolan and David Lally
High school students and their teachers want

to do “real” science. “Real” scientists often

want assistance in their labs to determine

gene functions in model plants. Virginia

Tech’s Partnership for Research and Educa-

tion in Plants (PREP) was created to join

these two complementary desires. Its focus

became determining gene functions in Ara-

bidopsis thaliana plant models. Scientists

donate seeds and explain their scientific story.

Students design and conduct experiments to

Peggy Lemaux prepares to get every-
one’s plant science juices flowing.

continued on page 58
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investigate mutant and wild-type plants’ reac-

tions to environmental stresses. Over time,

PREP sprouted a website that generated a lot

of interest from teachers and scientists.

Erin Dolan, assistant professor of bio-

chemistry and outreach director of Virginia

Tech’s Fralin Biotechnology Center, along

with PREP coordinator David Lally, plan to

use their GAP award to meet this growing

interest. Dolan explained, “The GAP award

will allow PREP to reach an entirely new

audience of high school students, their teach-

ers, and plant scientists. Because PREP’s

focus to date has been on establishing

research collaborations among students,

teachers, and scientists with a focus on inves-

tigating gene function in Arabidopsis, we

haven’t been able to involve students or

teachers beyond our geographic region or

the vast number of scientists who have relat-

ed expertise but don’t study this model

plant.”

Dolan and Lally will develop and dissemi-

nate a series of four interactive, video-

integrated, Web-based flash animation mod-

ules. According to Dolan, these modules will

“highlight concepts in plant science in a

dynamic, approachable way that is available

to anyone with Web access.” The modules’

content will coordinate directly with ASPB

initiatives and will teach plant biology, genet-

ics, and scientific inquiry. Subject matter also

will align directly with high school biology

curricula, including critical issues such as

functional genomics, differential regulation

of gene expression, genome evolution and

adaptation, plant–environment interactions,

and plant–pathogen interactions. Each mod-

ule will include video discussions with a

research scientist, images and animations

that elucidate the science, and related lessons

developed by science educators.

The first module’s release is scheduled for

December 2007. This initial release will reach

2,000 students across the country. Modules 2

through 4 will go live between May and

December 2008. This project will track the

number of hits to the website, as well as

unique visitors. Project evaluation will com-

pare mastery of plant science and genetics

concepts among students who do and do not

use the modules. All results will be shared at

ASPB events and other meetings and will be

submitted for publication in peer-reviewed

journals.

This appealing technology will attract the

interest of many students, educators, and

researchers. Beyond the wider geographic

access to this content, Dolan and Lilly expect

the modules to encourage plant scientists to

serve as role models for teachers and students

and to encourage more experts on cutting-

edge science to share their work.

Jeffrey Coker, Jane Ellis, and
Mary Williams
ASPB promotes the 12 principles of plant

biology as a springboard for plant biology

education at the K–12 levels. These principles

serve as guidelines for curriculum developers

and teachers to ensure that students gain a

thorough understanding of plant biology.

Jeffrey Coker, Jane Ellis, and Mary

Williams will use their 2007 GAP award to

identify, troubleshoot, assess, and dissemi-

nate hands-on, inquiry-based activities that

exemplify each of the 12 principles. This pro-

ject is the fruit of the applicants’ considerable

combined experience in plant science educa-

tion and is their response to numerous

requests from teachers and organizations for

well-constructed (“fool-proof”) hands-on,

active learning opportunities with plants.

Coker stated, “We envision our project as

a resource for ASPB. The hands-on activities

will be available for use in a variety of set-

tings, including ASPB education booths,

teacher workshops, outreach activities, and

middle school and high school classrooms.”

The project has five phases. First, the

team will review their repository of activi-

ties to identify those that align best with

each principle, engage students, and work

well in classrooms (i.e., are safe, inexpen-

sive, and simple). Second, they will adapt

each activity to suit the middle school stu-

Teacher and scientist partners—future users of the Dolan & Lally web modules.
PHOTO BY CAROL ROBERTSON

Erin Dolan and David Lally prep for
teacher/scientist partnerships.
PHOTO BY CAROL ROBERTSON
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dent’s capability levels and interests. Lessons

will be designed carefully to meet the para-

meters of time and lab facilities available in

most middle schools.

Third, they will develop teacher and stu-

dent guides. Each team member will be the

lead developer on four activities and will

revise the guides as they are field tested.

ASPB member and middle school teacher

Nathley Ceaser will also review the materials.

Then the assessment cycle for optimizing

each activity will hit full stride. During the

summers of 2008 and 2009, Coker will teach

and evaluate the program during the one-

month Elon Academy for talented students

(grades 8–12) from underprivileged back-

grounds. He will train teacher assistants to

teach at the academy, thus perpetuating the

cycle of experienced science educators. Ellis

will follow a similar plan with sixth graders

during the CHAMPS (Communities Helping,

Assisting, Motivating, Promising Students)

summer program at Presbyterian College.

Finally, the team will disseminate the pro-

ject to several thousand new people around

the country every year. They will present

their activities at teacher workshops within

various school systems. The will prepare PDF

files of the activities to be archived on the

ASPB website for easy access. The team also

will develop traveling booth activities for

teachers to conduct at National Association

ASPB News, Vol. 34, No. 5 • 59

of Biology Teachers, National Science Teach-

ers Association (NSTA), and public science

events like the Family Science Days of the

American Association for the Advancement

of Science. When the 12 activities are fully

developed, the trio will present to the Coun-

cil of State Science Supervisors at the NSTA

conference with the goal of disseminating the

project through this influential network for

science education outreach.

Elliot Meyerowitz
Elliot Meyerowitz, profes-

sor of biology at the Cali-

fornia Institute of Tech-

nology, has coordinated

with the Botanical Educa-

tors group at the Hunting-

ton Library in Pasadena to

create a teacher training

program. The program

will use plants as model

systems to address state

biology standards in the

Pasadena Unified School

District (PUSD).

Meyerowitz’s 2007 GAP award will allow

him to coordinate this districtwide profes-

sional development program for all PUSD

high school biology teachers. Teachers will

attend six professional development work-

shops throughout the school year. They will

use the state-of-the-art laboratory spaces in

the Huntington Library’s new Botanical Cen-

ter. And, of course, they will be able to take

advantage of the Huntington Library’s 11

acres covered with 14 gardens with distinct

botanical themes. Workshops will be timed

to coordinate with district schedules so that

teachers will have the new methods and

materials ready to go when they need them

in their classrooms.

Based on the Huntington Library’s sum-

mer course “Grounding in Botany,” the work-

shops are designed to help teachers explore

the diverse learning opportunities inherent in

plant studies. The workshops will show pre-

cisely how to align plant model knowledge

and related lab skills with the school district’s

guidelines and textbooks. Workshop topics

will include scientific literacy, cellular biology,

genetics, evolution, physiology, and ecology.

Teachers will increase their content knowl-

edge, lab skills, and comfort levels with plants

as model systems. These teacher improve-

ments are expected to improve student per-

formance on the state biology exam. In addi-

tion to the workshops, there also will be a

meeting at the start of the acade-

mic year to discuss the pacing of

the materials.

The teachers will be able to

reach more than 1,800 students

in an underserved community in

the first year. The GAP award

will make it possible for each

teacher to take the necessary

plant science materials back to

the classroom. The availability of

proper materials and the quality

of teacher training are critical,

because this biology course may

be the only natural science class

many of these students ever take.

Meyerowitz and his partners also plan to

develop this series of workshops into a pro-

gram that can be used in any school district.

Continued dissemination of the program

will spread the word that plants are effective

model systems. �

Education Foundation

Mary Williams

Jeffrey Coker

Jane Ellis

Elliot Meyerowitz
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so that you can reach the person best able to
assist you.
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