
Engineering & Technology for a Sustainable World February 2008

PUBLISHED BY ASABE – AMERICAN SOCIETY OF AGRICULTURAL AND BIOLOGICAL ENGINEERS

Ventura’s Changing 
Agriculture

California county mirrors 
nationwide challenges for ag 

and bio engineers



Targeted access to 9,000 
international agricultural  
& biological engineers

ASABE, a world leader in the development of engineering standards for agriculture, is 

proud to distribute Resource magazine to every member of the Society.  Readers turn to 

Resource for industry-related information and trends.

Resource delivers your company’s message directly to those responsible 

for making purchasing recommendations for their organizations.  Your 

advertisement will achieve maximum exposure — advertising in  

Resource ensures high visibility and relevancy for your message.

For more information about 
how Naylor, LLC can custom-

fit a marketing program 
for you within the pages of  

Resource, contact:

Lou Brandow 
Publication Director 

Naylor, LLC 
(800) 369-6220, ext. 3399 

Fax: (352) 331-3525 
LBrandow@naylor.com

BIOH0208Filler.indd   1 2/12/08   3:59:25 PM



FEATURES
 COVER STORY

5  Ventura County’s Changing Agriculture
 Ralph Shirley
  This California county’s unique blend of climate, land value, 

water, and labor refl ects the national need for innovations in 
agricultural and biological engineering.

9  Modern Beef/Dairy Production in Morocco
 John A. George
  A south-central Moroccan province boasts a model dairy 

calf-rearing facility that is positively impacting local economic 
development.

12 Modern-Day Marco Polo
 Independent Study and Human Ingenuity
 Amanda Valentine
  This globe-trotting author has created her own methodology for 

studying sustainable technological systems.

15 Partnering ASABE and ISO Tractor 
 PTO Shaft Standards
 Roger D. Mayhew
  The lack of interchangeability between tractors and implements 

began a movement among agricultural engineers 
to standardize the PTO shaft.

16 Energy Issues Series
 The New Paradigm in Agriculture
  Gale A. Buchanan, Joseph A. Dunn, James R. Fischer, 

Stanley R. Johnson, Janine A. Finnell, and Brian D. Lavoie
Amid heavier demands for agriculture to supply biomass for 
fuels and bioproducts increases, how much and what kind of 
crops will be supplied, and when will it be feasible?

19 Building a Culture of Honesty
  Catch an interview with Tim Dodd, executive director of Duke 

University’s Center for Academic Integrity, about changing a 
culture of dishonesty.

20 Convening in Providence
 A preview of the 2008 Annual International Meeting

DEPARTMENTS
4 From the President
4 Events Calendar
22 Update
27 Personnel Service
29 Professional Listings

LAST WORD
30 A Brief History of ASABE’s Standards

Vol. 15, No. 1, ISSN 1076-3333

ASABE President Donald C. Erbach, USDA-ARS (retired)

ASABE Executive Director M. Melissa Moore

ASABE Staff 
Publisher Donna Hull
Managing Editor Sue Mitrovich
Consultants Listings Sandy Rutter
Personnel Service Listings Melissa Miller

ASABE Editorial Board
Chair Suranjan Panigrahi, North Dakota State University
Secretary/Vice Chair Rafael Garcia, USDA ARS
Past Chair Edward Martin, University of Arizona
Board Members Wayne Coates, University of Arizona; 
Jeremiah Davis, Mississippi State University; 
Donald Edwards, Retired; Mark Riley, University of 
Arizona; Brian Steward, Iowa State University; 
Alan VanNahmen, Farm Buddy; Joseph Zulovich, 
University of Missouri

Send submissions, correspondence, 
and address changes to
Resource
2950 Niles Road
St. Joseph, MI 49085-9659

Publisher Tim McNichols
Editor Thea Galenes
Project Manager Ray Goodwin
Marketing & Research Alex Scovil
Publication Director Lou Brandow
Sales Representatives Ryan Griffi n, Steve Hall, 
Albert Quintero, Shawn Wiggins
Design & Layout Robert Mensies
Advertising Art Julius Muljadi

For advertising information, please contact 
Lou Brandow at (800) 369-6220.

Vol. 15, No. 1. Resource: Engineering & Technology for 
a Sustainable World is published eight times a year in 
February, April, May, June, July, September, October, 
and November for the American Society of Agricultural 
and Biological Engineers by Naylor, LLC, 5950 NW 1st 
Place, Gainesville, FL 32607; (800) 369-6220; (352) 331-
3525 fax; www.naylor.com. Copyright 2008 by ASABE. 
Reproduction in whole or in part prohibited without written 
authorization. Resource: Engineering & Technology for a 
Sustainable World and ASABE assume no responsibility 
for contributors’ statements and opinions, which do not 
necessarily represent the offi cial position of ASABE.

Published February 2008/BIO-H0208/7574
Postmaster: Send changes of address to: Resource, c/o 
ASABE, 2950 Niles Road, St. Joseph, MI 49085-9659

American Society of Agricultural and Biological Engineers
2950 Niles Road
St. Joseph, MI 49085-9659
(269) 429-0300 • (269) 429-3852 fax
hq@asabe.org • www.asabe.org

ON THE COVER
A new 100-ha (247-acre) nursery stock facility 
in Moorpark, Calif., is caught on author Ralph 
Shirley’s camera lens. It is anticipated that nursery 
stock will replace strawberries as the number one 
crop in Ventura County in the next few years.
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A
S we move into 2008, things 
are hot and heavy on the 
presidential campaign trail, 
with change being a major 

topic. But, ASABE has change under-
way as well, change far more likely to be 
substantive than that proclaimed by the 
candidates.

In a continuing effort to better deliver information, 
Resource magazine has been changed. Beginning with this is-
sue, you’ll fi nd more pages of information about recent technol-
ogy developments and other topics related to our agricultural 
and biological engineering profession. Beginning in January 
2008, most of the member and Society news previously found 
in the Inside ASABE section of the magazine is being delivered 
via a monthly electronic newsletter. ASABE is now working 
with Naylor, LCC, a company specializing in association mag-
azines, to improve and more economically produce e-Resource
and electronic and print versions of Resource magazine.

Another positive change has been in the Society’s fi nanc-
es. As a result of suffi cient growth in our restricted reserve, 
your board of trustees has approved an initiative fund of 
$100,000. This fund supports initiation of change and pro-
vides seed money that will result in new products, services, 
or activities to enhance our profession and the value of 
ASABE membership. Proposals submitted by members are 
now being reviewed to select projects to support.

Expansion of ASABE’s biological engineering presence 
continues to be a positive change. I believe, however, that 
progress has been very small relative to the huge potential. 
We have a challenge to defi ne what appropriately is our 
“turf” and to act to capture the potential that biological 
engineering has for our Society.

These are some of the changes that ASABE is undergo-
ing as we work to provide increased value to members and 
to become an even better professional society for agricul-
tural and biological engineers.

I welcome your comments; e-mail them to me at 
don.erbach@mac.com.

Sincerely,
Donald C. Erbach, USDA-ARS (retired)

ASABE CONFERENCES AND INTERNATIONAL MEETINGS
To receive more information about ASABE conferences 
and meetings, call ASABE at (800) 371-2723 or e-mail 
mcknight@asabe.org.
 

2008
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Conference. Louisville, Kentucky, USA.

March 29-April 3  21st Century Watershed Technology: 
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Environment. Concepcion, Chile.

June 27-28  Food Processing Automation Conference. 
Providence, Rhode Island, USA.

June 29-July 2  ASABE Annual International Meeting. 
Rhode Island Convention Center
Providence, Rhode Island, USA.

Sept. 1-5  The Eighth International Livestock 
Environment Symposium (ILES VIII). 
Igaussu Falls, Brazil.

2009
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Grand Sierra Resort, Reno, Nevada, USA.
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Contact Eric Windeknecht, 
WindeknechtEricD@JohnDeere.com.

March 25  Quad City Awards Meeting. 
Contact Eric Windeknecht, 
WindeknechtEricD@JohnDeere.com.

April 15  Quad City Section Tour. 
Contact Eric Windeknecht, 
WindeknechtEricD@JohnDeere.com.

June 12-14  Florida Annual Section Meeting, Trade 
Show, and Continuing Education Program. 
Duck Key, Florida, USA. Contact Lisa Collins, 
5gators@gmail.com. www.fl-asabe.org.

ASABE ENDORSED EVENTS

2008

Feb. 19-22  National Frame Building Association 
Frame Building Expo. Columbus, Ohio, USA. 
Sponsored by the National Frame Building 
Association. www.nfba.org.

2009

Jan. 5-9  Frutic Chile 2009: Eighth International 
Symposium of Information and Technology 
for the Sustainable Production of Fruit 
and Vegetables, Nuts, Wines, and Olives. 
Concepcion, Chile. www.frutic09.org.
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T
he rapidly changing face of agriculture in many 
parts of the world is providing opportunities for 
agricultural and biological engineers to use their 
imaginations and apply their skills in shifting envi-

ronments. Ventura County, Calif., is a good example of the 
various factors that affect such change and give pause for us 
to consider how those shifts give rise to many opportunities.

In the January 1952 Geographical Review, Howard Gregor 
wrote, “No student of American agriculture can fail to be 
impressed by the present intensity of California’s farming 
and the variety of crops produced in the state. But even 
more impressive has been the rapidly shifting emphasis 
from one crop to another in the course of the state’s agricul-
tural development.”

This is no less accurate today than it was half a century 
ago. Gregor’s subject and mine are one and the same: Ventura 

County, northwest of Los Angeles, is a unique blend of cli-
mate, people, and land that makes agriculture a $1.5 billion 
dollar business on less than 42,000 ha (103,784 acres).

In 1900, livestock was number one in the county. In 1920, 
the top crop was lima beans. The lima beans your mother 
made you eat have all but disappeared, replaced by other 
more enticing, gourmet vegetables. Oranges became king, 
followed by lemons, which reigned from the 1960s into 
2005, accounting for approximately 30 percent of the coun-
ty’s agricultural crops. By 2006, strawberries became the 
number one crop. In the next few years, it is anticipated that 
berries will lose fi rst place to nursery stock – purchased for 
decoration rather than eating.

Five critical factors drive agriculture in Ventura 
County: climate, water, land value, labor availability, 
and technology.

Ventura County’s 
Changing Agriculture
California county mirrors nationwide challenges for ag and bio engineers

Ralph Shirley
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Climate
Located along the ocean with latitude N34.2̊ , the tem-

peratures are generally moderate. Average high and low 
temperatures are 21̊ C and 10̊ C (70̊ F and 50̊ F), respec-
tively, with little variance from summer to winter. Low 
temperatures seldom drop to -3̊ C (27˚F) for more than a 
few hours in an evening. Nearly any crop imaginable can be 
grown in the county, thanks to the weather, but for farming 
to be profi table, the crops must yield high value due to the 
cost of land.

Water
Rainfall is only 39 cm (15 in.) per year and falls mostly 

in November through April. Primary agricultural land is 
situated over a very deep, well-replenished aquifer that 
furnishes most of the water required. However, without 
irrigation, the land is virtually worthless agriculturally. 
About 8.5 percent of the county is irrigated, yielding an 
average crop value of $36,000 per ha ($14,600 per acre). 
Approximately 8.6 percent of the county is used for graz-
ing without irrigation, yielding grazing vegetation worth 
only $25 per ha ($10 per acre). Most of Ventura County is 
too mountainous to be farmed. Approximately 9 percent of 
county land has been built up and urbanized.

Land value
The Oxnard plain on the coast and three valley fl oors to 

the east are virtually fl at and well-suited to traditional irri-
gation methods. These areas provide excellent opportunity 
for growing crops year round. Between these fl at plains and 

further to the north are large sections of land with rolling to 
rugged hills. Some hills have been put into production with 
orchards using drip irrigation as the fl at land became too 
valuable for other crops.

Since the mid 1960s, there has been a growing aware-
ness of the value of agricultural land as a resource in the 
county, and efforts have been made to preserve the land 
for agricultural use rather than build urban sprawl, as seen 
in neighboring Los Angeles and Orange Counties. In the 
late 1990s, voters adopted a series of landmark anti-sprawl 
measures known as Save Our Agricultural Resources 
(SOAR). Land has been set aside between communities 
for agricultural purposes only. Expansion of city limits 
requires voter approval. With these measures restricting 
land use, the value of agricultural land is based largely 
on productive capacity. The land is held by a few fami-
lies, and there is not much turnover in the market; there-
fore, the average value of the land is diffi cult to establish. 
Some prime agricultural land recently sold for $260,000 
per ha ($105,000 per acre) for raising blueberries. A bet-
ter estimate of land value comes from the cash rent where 
ground suitable for strawberries runs about $8,650 per ha 
($3,500 per acre) per year.

Labor availability
Crops of high value generally require large inputs of 

labor. Traditionally, labor has been available by hiring 
immigrants from Mexico and further south. Because 
the crops can be grown year-round, workers do not have 
to migrate seasonally in and out of the county. In the 

Year-round cropping requires planting as soon as crop residue is plowed under. Hillsides have been put into production with 
orchards using drip irrigation as the fl at land became too valuable for other crops. Onions, in the foreground, will be ready for 
harvest in just a few days.
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1970s and 1980s, Caesar Chavez’s United Farm Workers 
of America called national attention to the poor work-
ing and living conditions and the low wages paid to 
farm workers. Many changes have been made, including 
availability of sanitary facilities and elimination of the 
short-handled hoe for crop thinning. However, the fact 
remains that the work is extremely demanding physically. 

Most farmers now use farm labor con-
tractors to arrange workers for timely 
planting and harvesting of crops. Most 
contractors provide honest, reliable ser-
vices, but abuses still exist. More than 
95 percent of the labor is provided by 
persons born outside of the United 
States. Farmers readily admit that most 
of the labor force does not reside in the 
country legally.

Recently, big warehouse stores have 
tapped the same labor pool with attrac-
tive work environments and pay scales. 
Lawmakers have been “prattling” about 
trying to fi nd solutions to the complex 
issues of undocumented workers. Recent 
efforts to secure borders with “The Wall” 
make growers nervous. Elsewhere in the 
state, recent cooperation of the local 
authorities and immigration services 
using the Social Security Administration 

database have been making raids on the farm workers in 
the fi eld. They match names and social security numbers 
and deport those who have been working with invalid 
Social Security numbers. All of these factors make farm 
labor shortages a possibility.

Affordable housing is an issue. Much of the housing for 
farm laborers is overcrowded and substandard. Desirable 

Who knew you could hold your meeting so close to so many world-class farms?
In the Chippewa Valley, you’re never far from innovative farming. The accommodations 

and attractions are great, too, with lots of choices for your group. Want to learn more? It’s 
unexpectedly easy. Just call 1-888-523-3866 today for your free personalized meeting planning kit.

EAU CLAIRE | MENOMONIE | VILLIAGE OF LAKE HALLIE  
TOWN OF UNION | TOWN OF WHEATON | ALTOONA

1-888-523-3866
ChippewaValley.net

YOU CAN’T HAVE AN AG MEETING CLOSER TO 
FARMERS WITHOUT SLEEPING IN A BARN.

362246_Chippewa.indd   1 12/17/07   4:02:32 PM

Transplanting celery fi ngerling saves several weeks in the crop cycle on the land.
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climate, a reasonable commute to the Los Angeles area, and 
SOAR-limited growth have driven median home prices to 
above $600,000.

Technology
Changes in crop patterns are largely associated with 

the development of technologies that obsolete one crop 
and advance another. Beef and hide production in the late 
1800s gave way to cropping as the railroad advanced and 
made shipping produce long distances economical. The 
advent of the lima bean harvester made limas a viable 
economic commodity. Port Hueneme Harbor, built by 
farmers in 1940 without government assistance, allowed 
economical export of crops like lima beans and lemons. It 
remains the best deep water port between Los Angeles and 
San Francisco today.

Advancements in strawberry production have led to its 
rise as a popular crop, accounting for almost one-fourth 
of the county’s production value. Early production meth-
ods allowed plantings to bear for fi ve years. The window 
for harvest was very narrow and very weather-depen-
dent. New methods and varieties allow transplanting 
from cold storage and controlled time of harvest. New 
varieties mature in a few months and allow double-crop-
ping each year. Timing on the fresh market is extended 
to almost the entire year. Advancements in harvest tech-
niques have included deep furrows reducing the bending 
required for harvest and plastic covered beds that keep 

weeds out and fruit clean. Conveyer machines that tra-
verse the fi eld allow pickers to simply follow the machine, 
placing the fruit on the conveyer where others pack it into 
boxes. This method replaces individuals walking back and 
forth through the furrows with boxes of harvested fruit. 
Initially, the machines were resisted by the labor union, 
but the improved fi eld effi ciency allowed for higher incen-
tive pay, and use of the method is spreading.

Food safety/traceability issues have given rise to a host 
of solutions. In some cases the produce can now be tracked 
to the fi eld location and the laborer who picked it, creat-
ing an interesting paradox because most of the laborers are 
“undocumented workers.”

Opportunity knocks for agricultural and biological 
engineers

Engineers, working in harmony with growers, agrono-
mists, and other professionals, provide a valuable service to 
an industry that is adapting as the critical factors change. 
The most critical factor at this time appears to be potential 
changes in the labor pool. As the labor pool shrinks, oppor-
tunities to mechanize harvesting of crops like strawberries, 
raspberries, peppers, and broccoli, which require in-fi eld 
selection and grading, will abound.

Avocado trees can grow 20 m (65 ft) tall, but if they are 
allowed to grow to maximum productive height, they pres-
ent obstacles and hazards for workers. Automated machines 

Strawberries, grown on plastic-covered beds to control weeds and keep fruit clean, are the current number one crop in 
Ventura County, Calif. Cattle gave way to lima beans, then vegetables, oranges, and lemons as top crops. Now, nursery stock is 
predicted to soon surpass strawberries.

(continued on page 11)
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M
orocco, an emerging society and economy 
on Africa’s northwest corner, is taking for-
ward steps in social, cultural, and economic 
development. To undergird agriculture, the 

country’s foundational enterprise, the U.S. Grains Council 
has focused on expanding grain availability and use in the 
beef/dairy sector and has brought modern agricultural en-
gineering technology to the initiative. This undertaking has 
resulted in a model dairy calf-rearing facility in the south-
central province of Taroudant.

The fi rst of its kind
This is the fi rst custom dairy-calf feedlot in North Africa, 

and its true impact – economic and otherwise – is still be-
ing measured. The feedlot serves the members of a regional 

dairy/citrus processing cooperative (COPAG). COPAG has 
approximately 12,000 members, and the average herd is less 
than 10 cows.

The business model for the custom lot is to take the calf-
raising feed, labor, and resource burden off the farmer. The 
young calves are placed in a facility specifi cally designed 
and managed for effi ciently meeting their needs to grow and 
produce as near their genetic potential as practical. A farm-
er is able to utilize the resources, which would have gone 
into calf rearing, to increase milk production and signifi -
cantly expand his milking herd. Thus, each farmer receives 
a much larger milk check.

The heifer calves are given excellent care and returned to 
the farm as bred heifers ready to calve and produce milk at 
a higher production level than could have been achieved by 

Modern Beef/Dairy 
Production in Morocco
John A. George

Calf hutches dot the sweeping landscape with Atlas Mountains as their backdrop.
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the farmer alone. The bull calves are managed, also utiliz-
ing top-notch nutrition and health care, to grow more ef-
fi ciently and sell at a premium.

In the beginning ...
Agricultural Engineering Associates, a fi rm with nearly 

four decades of experience in many climates and regions, 
was selected by the U.S. Grains Council to travel to Morocco 
and provide design and construction support services.

The feedlot facility is located on approximately 24 ha 
(60 acres). The vision was for two construction phases, 
with the fi rst phase providing housing for about 300 baby 
calves for their fi rst two months, then one month of transi-
tion group housing, three additional months of growing 
pens for young stock, and fi nishing pens for the bull calves 
and growing pens for the heifers. The Phase I total ca-
pacity is approximately 3,000 head. At the completion of 
Phase II, the total facility capacity will be approximately 
7,000 head.

All the bells and whistles
The project features the latest in agricultural engineer-

ing technologies providing well-controlled animal fl ow 
and housing meeting the needs of the calves at each stage. 
The climate in Taroudant is dry, mild to hot, with freez-
ing a rarity, but summer extremes exceed 52̊ C (125˚F) for 
a few days to a few weeks. The facility is well drained 
and provides sprinkler dust control and cooling sprin-
klers under feedline shades. While there are not currently 
feedlot environmental controls in place in Morocco, the 
designers specifi ed runoff containment and utilization 
parameters comparable to those required in most simi-
lar feedlot facilities around the world. An effi cient cattle 
receiving, shipping, handling, sorting, and processing 
facility is provided, as well as a fi nished cattle sales and 

show pen area. Dry manure 
is effi ciently harvested as a 
valuable resource that is of-
ten sold in truckload lots in 
the local market. Concrete 
bunker silos and commod-
ity bunkers provide on-site 
feed storage and preparation 
support to the manufactured 
feed delivered from the co-
operative’s own feedmill.

In addition to providing 
modern agricultural engi-
neering capabilities for the 
design and construction of 
this project, the consulting 
technical team also included 
experienced veterinary and 
management consultants with 
dairy calf facility ownership 
and management credentials. 
This team worked in concert 

to provide complete facility design, construction guidance 
and oversight, nutritional guidance, health protocols, and 
management guidance, as well as management training 
for the incoming resident management staff at the facility. 
Management trainees were brought to the United States 
for several weeks to experience all aspects of dairy calf 
rearing and feedlot management tasks in a “hands-on” 
scenario involving a range of working calf and feedlot pro-
duction facilities. The management team provided on-site 
management and training support to the resident staff for 
over a year during initial facility start-up.

From Phase I to Phase II
The facility construction was initiated in the fall of 2003, 

and the inaugural ceremonies were held in April 2005. 
Facility stocking approached full utilization of the Phase 
I calf facilities, and the animal fl ow progressively occupied 
the fi nishing and growing pens. By the spring of 2006, the 
Phase I facility operated effi ciently at capacity and the deci-
sion was made to proceed with Phase II construction. By 
spring 2007, the facility produced a full generation of fully-
grown bred heifers, and a similar number of fi nished bulls 
for beef.

At the Moroccan National Agricultural Show in April 
2007, Holstein heifers from the COPAG feedlot won the 
national competition for “Best Developing Heifer,” “Best 
Pregnant Heifer,” and “Best Freshening Heifer.” The proj-
ect has received signifi cant attention from within Morocco, 
across the continent of Africa, southern Europe, and the 
Middle East, directing emphasis on the value of well de-
signed and managed large-scale livestock production fa-
cilities with good nutrition and genetics. The project has 
catalyzed the development of numerous additional projects, 
including a large-scale dairy (4,000 cows) and several other 
smaller (1,000 cows) dairies and dairy calf feedlots. It has 

In foreground, young stock pens; left background, heifer and bull feeding pens, all owned 
by COPAG.
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also spurred the inauguration of a project focusing on the 
development of design guidance for 500-head model beef 
feedlots in Morocco.

Final analysis pending but pointing 
positive

Since October 2006, heifer calves bred 
and raised in this feedlot have returned 
to their owners’ milking sheds, and their 
calves stock the feedlot. COPAG has 
been monitoring a portion of the exist-
ing heifers to measure milk yields, so the 
animals can be compared against heifers 
which were raised on-farm. Body condi-
tion, good health, and fast growth rates 
for these heifers, in addition to overall 
milk yield, are some of the benefi ts that 
Moroccan farmers realize from placing 
their animals at the feedlot. While much 
of the evaluation is ongoing and feedlot 
operations and management are being 
refi ned, it is obvious that there are sig-
nifi cant positive impacts being created by 
this facility.

ASABE Member John A. George is Agricultural 
Engineering Associates president, Uniontown, Kan., USA;
johng@agengineering.com.

could overcome these obstacles and improve yields. Imagine 
the opportunities and challenges of an automated hillside 
tree-pruning machine that selects individual limbs to be 
pruned by size, location, height, and surrounding limb den-
sity. The same machine could be outfi tted to pick, grade, 
and pack fruit as well.

Opportunities exist for nursery stock equipment that 
mixes potting soil, peat, and nutrients, then fi lls varying 

sizes of containers on pallets prepared for planting slips or 
seeds. Transport of pallets to and from the growing areas 
could be done with autonomous vehicles similar to those 
used in warehouse distribution centers.

California law allows tractors in furrows traveling 
less than 3.2 kph (2 mph) to travel without a driver, pro-
vided the throttle, clutch, and brakes can be controlled 
remotely. This practice is widespread with harvest crews. 
After-market suppliers provide radio-controlled units 
and electro-hydraulic valves, but crude linkage and 
cables are used to connect cylinders to the tractor-operat-
ing controls. New tractors with electronically controlled 
engines and infi nitely variable transmissions have the 
opportunity to provide remote-controlled features with 
very little added cost and no added hardware. So far, no 
tractor manufacturer has stepped up to this opportunity. 
The list of potential technological challenges and oppor-
tunities goes on and on.

Ventura’s unique blend of climate, land value, water, and 
labor makes county agriculture an ever-changing mix of 
diverse crops. Opportunities for agricultural and biologi-
cal engineers abound as technologies develop to cope with 
changing factors that affect the needs of the growers.

After 30-plus years designing agricultural machines with 
Deere & Company, ASABE member Ralph Shirley moved to 
Ventura County, Calif., USA, where he is currently a consulting 
engineer in accident and fi re investigations; 
ralphshirley@sbcglobal.net.

Note the driverless tractor working with a cabbage-
harvesting crew of 20. Tractors may operate up to 3.2 kph 
(2 mph) without a driver if the throttle, brakes, and clutch 
pedal are remotely controlled.

Changing Agriculture continued from page 8

Hands-on management training for calf care and treatment remains critical to 
the success of the COPAG feedlot.
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I 
am a self-proclaimed mad 
scientist. My independent 
study experiences, related 
to sustainable technological 

systems, were intriguing, chal-
lenging, and sent me around the 
globe like a Marco Polo in pur-
suit of the holy grail of new ho-
rizons. My independent study as 
an outlet for human ingenuity in 
a structured academic environ-
ment might encourage others 
to create such opportunities for 
themselves.

What it is
Human ingenuity can be 

defi ned as creativity, skill, re-
sourcefulness, initiative, inven-
tiveness, originality, and much more. Human ingenuity is 
constantly being applied. I emphasized its application in 
the structured learning environment by means of indepen-
dent study. Independent study is one avenue for a college 
student to simultaneously pursue curiosities and receive 
elective credit to complete graduation requirements. A stu-
dent generally proposes a “project of interest” and obtains 
permission from a faculty member.

While studying technical systems management within 
the Agricultural and Biological Engineering Department 
of the University of Illinois at Urbana-Champaign, I at-
tended a class instructed by ASABE member Tony Grift, 
assistant professor and research engineer. Grift’s class 
emphasized the use of “creative” imagination in a fab-

rication project, and it opened 
my eyes to the complexities 
concerning various engineer-
ing technologies in agricultur-
al production. After the class 
ended, I took the initiative 
and received permission from 
Grift to learn more about sus-
tainable technological systems 
via independent study for aca-
demic credit.

I read scholarly journals, 
performed electronic search-
es, gave individual interviews, 
and maintained continuous in-
depth discussions with Grift. 
I was able to enhance my re-
search skills and resourceful-
ness and gain a greater under-

standing of the concept of sustainability as a fundamen-
tal component of agricultural policy, commonly referred 
to as socially supportive, economically competitive, en-
vironmentally sound, or natural resource conserving.

I learned more about the unique regional differences 
and the potential solutions for water scarcity, soil degrada-
tion, human nutritional requirements, population growth, 
and the changing climate by various methods of precision 
agriculture, biotechnologies, and alternative crop produc-
tion systems (hydroponics). In some aspects, Grift gave me 
permission to become accountable for my own efforts in a 
learning environment and helped me lay the foundation for 
further independent study endeavors, which makes him my 
academic mentor.

Independent Study 
and Human Ingenuity
Amanda Valentine

In the late 1700s, Duke Karl Eugen built a country 
house in Hohenheim, Stuttgart, Germany. It is now 
well-known for the University of Hohenheim located 
there and its well-visited botanical garden, where 
Valentine captured a postcard-perfect photo.
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Building blocks for study and travel
Those enhanced research skills came in handy when I 

accepted an independent study-abroad opportunity from 
Andrea Bohn, College of Agriculture, Consumer, and 
Environmental Sciences. Joachim Müller, professor and 
department head of the agricultural engineering tropics 
and subtropics department at the Universität Hohenheim, 
Stuttgart, Germany, introduced me to a new technologi-
cal scenario based upon renewable energies. Müller gave 
permission to think outside the box and to develop applied 
research techniques in learning about photovoltaic (solar 
panel) effi ciencies. He also gave me the opportunity to work 
with and learn from some very talented technicians and 
staff members.

My efforts directed toward understanding photovoltaic 
effi ciencies led me to spend many hours up on the roof 
of the experiment station. I was primarily interested in 
cooling the panels with water and collecting specifi c zone 
temperatures. The panel’s temperatures were adequate 
to fry an egg. However, an egg would have simulated 
the soiling effect, which creates irradiation refl ection 
losses, thus reducing transmittance and decreasing the 
panel’s output power, relevant to technological effi cien-
cy research. During that period, I was more concerned 
with the effect water had on the panel’s temperatures. 
I learned it can be diffi cult to do experiments outside, 
especially when it rains! The data collection process, 
in general, is easier than explaining all the possible 

Valentine’s “PV demonstration project” in Germany not only caught the attention of her instructors and colleagues, but also 
passing-by students.
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variations in the data, but this is what makes research 
interesting and absorbing.

Before I returned to Illinois, Müller agreed to continue 
his support toward my learning efforts by providing an out-
let to demonstrate my progress. I obtained the necessary 
gizmos, gadgets, and instruments to continue my efforts at 
home. After I satisfi ed my curiosity with the effect water 
had on the panel’s temperature, it was time to take my new 
skills and invent something original; this was an opportu-
nity for me to contribute to the study of photovoltaic ef-
fi ciency research.

Independent study leads to more independence
Typically, technological effi ciencies and economic con-

siderations are the norm in determining if a device is ap-
propriate. I wanted to “get a handle” on complete sustain-
able technological systems, so I developed a three-part 
independent study program that allowed me to ponder de-
velopment of a technology improvement based on a region 
(site-specifi c) that could be considered a potential worst-
case scenario.

I discussed the advantages and disadvantages of follow-
ing standardized research practices with Simon Valentine, 
an independent consultant specializing in analytical think-
ing. By applying more originality to my work, I fi nally cre-
ated a looping consequential impact analysis concept that 
can be used in determining if a technological system in its 
entirety meets sustainable criteria for photovoltaic powered 
agricultural irrigation techniques in the Eastern Oweinat 
area in Egypt.

The goal was to create a technological improvement 
that took the guesswork out of determining when to clean 
a photovoltaics panel front surface. Also, I wanted to jus-
tify any quantity of water used in the cleaning process, 
because fresh water isn’t an abundant resource, especially 
in the Eastern Owienant area. Gerald Frank, the electron-
ics shop supervisor from the department of life sciences at 
the University of Illinois at Urbana-Champaign, took my 

project concept and turned it into a reality. He invented a 
relevant comparative circuit that functioned well with my 
existing devices.

Grift got involved in my project, too, which allowed me 
to further develop the circuit. He shared his skills and al-
lowed access to his lab and equipment. I learned how to 
program a microprocessor to convert analog to digital, 
which allowed the circuit to display messages according to 
my logic fl owchart. Now Frank’s circuit displays a few dif-
ferent messages relevant to my experimental needs.

Success takes fl ight
After several favorable indoor laboratory experiments, 

I returned to Germany and presented the circuit as a tech-
nological improvement fi rst-stage prototype to Müller and 
Ahmed Hegazi, a visiting agriculture engineer from Egypt 
focusing on fi eld-based research application tests. While in 
Germany, Hegazi discussed his own inventions with photo-
voltaic effi ciencies, and we “think-tanked” the potential the 
prototype could have with his existing research.

Through my journeys, I learned that serious studies of 
the interdependent relationship links between ecological, 
sociological, economical, and technological criteria must 
be established in order to justify adding a technological im-
provement to an existing photovoltaic system. The idea is to 
save resources and optimize technology effi ciency without 
sacrifi cing sustainability.

Independent study can be demanding, if not daunting. 
One must seek and establish all the learning modes. There 
is no doubt the reward for such efforts are qualitative. 
However, there is no doubt I’ve gained greater confi dence 
with all concepts related to sustainable technological 
systems, especially global awareness. And fi nally, there 
is no doubt I was the linking member of a very diverse 
group of individuals along with the many characteristics 
of human ingenuity.

ASABE member Amanda Valentine is founder and CEO of 
Valnology, Berment, Ill., USA; valnology@hotmail.com.

Amanda Valentine’s independent-study project 
crossed oceans and brought together various 
international players with a variety of expertise: 
(from left) ASABE member Valentine, Simon 
Valentine, ASABE member Tony Grift, Ahmed 
Hegazi, Gerald Frank, and Joachim Müller.
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T
he need for standards of interchangeability be-
tween the tractor PTO shaft and implement drive 
lines began in the 1920s, when there were many 
cases of farmers not being able to connect imple-

ment drive lines to tractor PTO shafts. Tractors often had 
different PTO shaft splines or diameters that were not the 
same as the implement drive line yokes. When this occurred, 
the farmer would have to trade the implement in or buy an-
other implement that would mate with his tractor. Many 
times, this forced farmers to buy their tractors and imple-
ments from the same company, which limited the farmers’ 
options. When farmers are working out in the fi eld, having 
the ability to change implements can be critical. This lack of 
interchangeability between tractors and implements began 
a movement among agricultural engineers to standardize 
the PTO shaft.

S203 – a venerable standard
The resulting ASAE standard (S203: Rear power take-

off for agricultural tractors) is the Society’s oldest stan-
dard. The original draft document was developed in 1926 
by the Farm Equipment Institute (FEI), now called the 
Association of Equipment Manufacturers (AEM), and pro-
posed to ASAE, which adopted the standard in 1927. The 
rotational speed was specifi ed as 536 ±20 rpm. In 1931, the 
standard specifi ed the shaft and the hubs. It was not until 
1941 that the 6B spline was specifi ed as SAE 6B.

Two become one
The 1,000 rpm rear PTO shaft was proposed by FEI 

to ASAE in 1958. The 1,000 rpm standard was originally 
S204, which was combined with S203 in 1976. The ASAE 
standard was gradually improved over the years to have 
minimal interchangeability problems between the tractor 
and the implement. One example was the tighter-fi tting 
spline on the 1,000 rpm shaft to reduce vibration of the 
drive line. However, there were a number of differences 
between ASAE S203 and the equivalent ISO tractor PTO 
shaft standards. Industry manufacturers requested that 
the two PTO shaft standards be combined into one world-
wide PTO shaft standard.

Consolidation
Consolidating the ASAE and ISO standards was diffi -

cult due to the different cultures and methods of enforcing 
the standards. Engineering standards in the United States 
are voluntary, but the shadow of product liability lawsuits 
becomes a force. In the European Union (EU), the govern-
ments adopt engineering standards, and the standards be-
come almost like federal laws. The Committee for European 
Normalization (CEN) writes the engineering standards for 
EU member countries. Usually, CEN adopts the appropri-
ate ISO standard, and it becomes a European Norm (EN) 
standard if it meets their requirements. The EU govern-
ments enforce the standards, which in this case include on-
farm inspection of tractors and implements. Farmers can be 
fi ned for not adhering to the standards. Some EU countries 
were reluctant to change any ISO or EN standard because 
that meant they would have to petition CEN.

Meeting of cultures
One of the biggest problems in the consolidation was the 

width of the master shield. Some large constant-velocity 
joints would not fi t in the narrow master shields. In addi-
tion, one European country uses narrow hitches that do 
not accept a wider master shield, and those hitches are not 
used outside of that country. Another area of considerable 
discussion was the use of the 1-3/8 6B spline at 1,000 rpm 
in Europe. In North America, that spline is only used on 
a 540-rpm shaft, and the implements are designed for that 
speed. Any implement that is designed for 540 rpm will have 
serious problems when attached to a 1,000 rpm PTO shaft.

The height of the PTO shaft above the ground was an-
other area of long discussions. The height above the ground 
is affected by the tire diameter, which varies considerably. 
Nevertheless, after many hours of meetings in Europe, the 
fi nal balloting of the new ISO 500 was fi nished, and the 
standard was approved in 2004. ASABE is in the process 
of adopting ISO 500 and withdrawing S203. The benefi ts of 
adopting one worldwide standard are great.

ASABE member Roger D. Mayhew, P.E., consultant, is retired 
vice president of engineering at Weasler Engineering, Inc, West 
Bend, Wis., USA; mayhewr7@alexssa.net.

Partnering ASABE 
and ISO Tractor PTO 
Shaft Standards
Roger D. Mayhew
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S
ince man fi rst discovered that fi re could stave off 
the cold of winter, provide light, and cook vict-
uals, energy has become as integral to our lives as 
food and water. Yet many of our energy sources, 

such as petroleum, coal, natural gas, and uranium ore, are 
fi nite. Renewable sources of energy, including energy from 
biomass, are virtually inexhaustible.

Agriculture has always been focused on the production 
of human food, feed for livestock, and fi ber for clothing. 
Agriculture is now expanding its contribution to society with 
energy production. The sun is one of the energy sources that 
is inexhaustible, proposed to last for about 4 to 6 billion years. 

There are two major ways to capture the sun’s energy – pho-
tovoltaic cells and green plant photosynthesis. Harvesting 
the sun’s energy through green-vegetation photosynthesis 
represents a new paradigm for agriculture, as well as a new 
imperative. Even decades ago, the revered agricultural scien-
tist George Washington Carver recognized that oil resources 
were limited and that “we must learn to synthesize materials 
for every human need from the things that grow.” 

Agriculture is increasingly playing a role in our energy 
economy and is destined to become an even greater player 
in the future. It is no longer a question of “whether” agri-
culture will supply biomass for fuels and bioproducts but 

of “how much” and “what kind” of crops will be supplied 
and when it will be feasible. In the late 1970s, the ethanol 
market in the United States consisted of several million 
gallons. Today, U.S. ethanol capacity is more than 5 bil-
lion gallons annually and may reach 7.5 billion gallons 
by the end of this year. Corn ethanol and biodiesel pro-
duction are currently well-established technologies. The 
Bush administration’s “Twenty in Ten” initiative calls for 
approximately 35 billion gallons of renewable and alter-
native fuel production by 2017. 

Additionally, an increasing number of industries are 
looking to substitute biobased products for petrochemical 

products to reduce dependence on foreign petroleum. These 
industries are convinced that alternative products are large-
ly cost-effective and environmentally sustainable. 

For example, several national retailers, including Whole 
Foods and Wal-Mart, are now using polylactic acid (PLA) 
packaging. PLA is a compostable biopolymer that can be 
used to produce bioplastic packaging materials, clothing, 
and bedding products. PLA is currently being produced 
from corn by a biorefi nery in Blair, Neb. 

There have been previous paradigm shifts in the his-
tory of agriculture. The advent of animal power, along 
with elementary mechanical devices (e.g., the plow) and 

The New Paradigm 
in Agriculture
Gale A. Buchanan, Joseph A. Dunn, James R. Fischer, 
Stanley R. Johnson, Janine A. Finnell, and Brian D. Lavoie

ENERGY ISSUES SeriesSeries

OVER THE PAST 150 YEARS, OUR OWN FOOD AND 
AGRICULTURAL SYSTEM HAS BEEN TRANSFORMED 
BY REVOLUTIONS IN MECHANICAL, CHEMICAL, AND 
BIOLOGICAL SCIENCES AND TECHNOLOGIES.



the use of fertilizers and irrigation allowed civi-
lizations to advance beyond subsistence farm-
ing. Over the past 150 years, our own food and 
agricultural system has been transformed by 
revolutions in mechanical, chemical, and 
biological sciences and technologies. These 
advances helped the United States become 
the most productive agricultural economy 
in the world.

The way we produce, buy, and prepare 
food has changed dramatically over this 
time period. Even what we produce, buy, 
and eat has changed. Until the 1920s, 
soybeans were virtually unknown in 
this country. Today, we are the world’s 
largest producer of soybeans. They are 
now a major crop and found in many 
different foods. Frozen foods were 
unheard of before the 1930s and 
are now a staple of the American 
diet. Understanding microbiology 
that led to developing ways to preserve 
food, pasteurize milk, and other 
means of processing food was a ma-
jor breakthrough.

Over time, advances in crop 
and animal science have led to 
ever-increasing yields, lower energy 
intensities (energy used per unit of 
output), and more abundant, afford-
able food. The history of American 
agriculture is one of scientifi c 
progress and suc-

cesses largely due to the publicly funded research 
conducted by the United States Department of 
Agriculture (USDA), including research conducted 

in cooperation with the nation’s land-grant universi-
ties. Private funding, which is now greater than pub-
lic funding for agriculture, has also signifi cantly in-
creased investment in agriculture research in the 
past 20 years.

This new paradigm represents a new way of 
thinking about agriculture. This is because 
all of the traditional aspects of agriculture re-
main intact. But in the new paradigm, there is 
an additional responsibility – the production of 
energy. The effort and commitment that created 
the Green Revolution must now be applied in this 

new area. We can – and must – put a variety of 
disciplines to work to meet this challenge. The era of 
bioproducts and bioenergy will usher in signifi cant 
change and will have the greatest impact on our ag-
ricultural sector to date. New crops, new engineer-
ing processes, and new enzymes that make biologi-
cal processing possible are examples of technolo-
gies that are currently available. The track record 
for agriculture is pretty impressive. The bottom 
line is that American’s spend only nine percent of 

their disposable income on food – the lowest of any 
country in the world. 

Energy derived from agricultural production 
must be undertaken in a sustainable way. The de-

mand for both fuel and food is expected to more 
than double by mid-century. While the use of ag-
ricultural products for fuel is a concern, it should 

be clearly recognized that in the long run, 
energy is as necessary for our sur-

vival as is food. At present, 
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about one-fifth of our corn production is used for etha-
nol production. In the future, research on the technical 
and economic development of ethanol made from the 
cellulose contained in stalks, wood chips, and leaves in-
stead of corn kernels, could yield a large supply of bio-
fuels without competing with food crops. Grasses such 
as miscanthus or switchgrass could be used to produce 
biofuels that sequester carbon in the soil and provide 
wildlife habitat and erosion control. Wastes are another 
potential feedstock.

Currently, most green plants make use of only a very 
small portion of the sunlight that strikes their leaves. New 
discoveries in chemistry, biochemistry, plant physiology, 
and crop science could make even more of that energy avail-
able. Technological advances in the fi elds of molecular biol-
ogy and plant genetics, information and communications 
technology, microelectronics, process re-engineering, and 
computer-based management can give us the tools to ex-
pand the prominence of agriculture as a signifi cant renew-
able energy producer.

Progress is being made. Many more talented people are 
working in the area of biofuels than ever before. What’s hap-
pening is like a “perfect storm” or, on a more positive note, 
“a perfect opportunity” to bring about a new biobased, 
green economy. Agriculture is front and 
center in this opportunity as part of “a 
new paradigm for agriculture.” 

There is a much bigger push to-
day when it comes to the available 
resources for biofuels, and this is 

defi nitely pushing science further than it has ever gone in 
the past. Three new bioenergy centers were funded by the 
U.S. Department of Energy in 2007. There are also many 
ethanol companies, both small and large, that are receiv-
ing funds from venture capitalists to invest in biofuels 
production. The USDA is increasing its involvement in re-
search, extension, and education related to biofuels. In ad-
dition, the Bush administration’s Farm Bill proposals will 
dramatically expand the role of the USDA in renewable 
fuels. Proposals include the provision of $1.6 billion in new 
funding for renewable energy research, development, and 
production focusing on cellulosic ethanol.

This feature is the fi rst in a series that will examine how 
agriculture can play a signifi cant role in America’s energy 
economy, both as a producer and as a more effi cient con-
sumer. Follow-up articles will examine the potential for 
and challenges of bringing the bioeconomy to fruition, in-
cluding feedstock research, harvesting and logistics, con-
version to fuels, and the development of co-products and 
bioproducts. The contributions of other renewable energy 
sources, like wind and geothermal in providing energy 
and alternative incomes to rural areas, will be reviewed. 
Education, partnerships, and policies will play a critical 
role in encouraging the development and use of these new 
technologies. Lastly, the topic of sustainability will be 
addressed in order to examine how bioenergy and other 

technologies can be harnessed in a fashion that protects 
the environment.

Gale A. Buchanan is under secretary for research, education, 
and economics, USDA; Gale.Buchanan@usda.gov. 
Joseph A. Dunn is special advisor to the under secretary for 
research, education, and economics, USDA; 
Joseph.Dunn@usda.gov. ASABE member James R. Fischer, 
is scientifi c advisor for energy, science, and education to the 
under secretary for research, education, and economics, 
USDA; James.Fischer2@usda.gov. Stanley R. Johnson is 
distinguished professor emeritus, Iowa State University, and 
assistant to the dean, University of Nevada, Reno; 
sjohnson@cabnr.unr.edu. Research assistance provided 
by Janine A. Finnell and Brian D. Lavoie, Technology 

& Management Services, Inc., jafi nnel@yahoo.com and 
blavoie@tms-hq.com.

Until the 1920s, soybeans were virtually 
unknown in the United States. Today, it is the 
world’s largest producer of soybeans.
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plagiarism scandal at Ohio University’s Russ 
College of Engineering and Technology has led 
the university to revoke the master’s degree of 
one mechanical engineering student and to re-

view the work of many other engineering students. It has 
also sparked a discussion on the campus about ethics and 
academic honesty. In May 2007, Tim Dodd, executive di-
rector of Duke University’s Center for Academic Integrity, 
spoke at Ohio University about changing a culture of dis-
honesty. He recently shared his thoughts with PE.

PE: It seems that every time we turn around, there’s 
another college cheating scandal. There was the inci-
dent at Ohio University last year, and this year there have 
been cheating scandals at Indiana University’s School of 
Dentistry, the Air Force Academy, and Duke University’s 
School of Business. What’s going on?

Dodd: Although each of these incidents has slightly differ-
ent roots, there are some common threads that tie most large-
scale cheating scandals together. We typically learn of cheating 
conspiracies within programs in which students’ attendance is 
motivated more so by career considerations instead of intellec-
tual curiosity. We also have seen large-scale cheating in courses 
or on assignments which students deem “trivial” or treat as a 
hurdle to clear before engaging 
the “important” coursework. 
Opportunity plays a large role, 
too. Where ease of cheating 
is facilitated (in large lecture 
hall testing environments or 
through abuse of technology) 
and the likelihood of detection 
or sanction is low, some stu-
dents will be tempted to exploit 
that opportunity.

PE: If students have such a 
relaxed attitude toward cheat-
ing, what are the implications 
when they move on to the 
work world?

Dodd: There is research that 
correlates undergraduate at-
titudes and behaviors involv-
ing cheating with professional 
and workplace ethical viola-

tion. I have read the work of colleagues who refer to academic 
misconduct as one phase of a pattern of behavior they refer 
to as “deviant workplace adaptation.” A cheating culture is 
nurtured in high school, refi ned in college, carried through 
to graduate and professional school, and applied in the work-
place. Integrity doesn’t come with an on-off switch; unless we 
vigorously promote academic honesty as a centerpiece of the 
ethical well-lived life in school, we will continue to send indi-
viduals into the workplace who value the expediency of short-
cuts and cheating. Do any of us want the dental students who 
cheated at IU (or at the University of Medicine and Dentistry, 
New Jersey last year) performing our root canals? Well, they 
are out there.

PE: In your presentation at Ohio University, you said that 
to combat academic dishonesty, a university needs to establish 
an alternate culture that rewards right behavior. Explain.

Dodd: Culture, as one defi nition suggests, is the accu-
mulation of overt and covert social messages that guide be-
havior. The contemporary culture has many messages that 
guide academic behavior: You have to cheat to get ahead, 
only grades matter, everyone else does it. Educators have 
to fashion counter-cultural messages: Integrity is a life skill 

Building a Culture 
of Honesty
This article is republished with permission from the July 2007 issue of PE, the magazine of the National Society of 
Professional Engineers, www.nspe.org.

continued on page 21

A

A cheating culture is nurtured in high school, refi ned in college, carried through to graduate 
and professional school, and applied in the workplace, says Tim Dodd.
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W
ith a thriving arts district, a commitment to 
historical preservation, and sophisticated 
nightlife, Providence, R.I., blends urban 
sophistication with small town charm. It 

boasts a state-of-the-art convention center and several na-
tionally acclaimed restaurants. Bring the kids to one of 
the country’s best zoos. Tour one of the oldest cities in the 
United States, and visit scores of immaculately preserved 
colonial, federal, Greek revival and Victorian homes and 
buildings. Shop at funky boutiques or luxurious depart-
ment stores. Night and day, Providence entices thousands 
of visitors annually.

ASABE is proud to host the 2008 Annual International 
Meeting in Providence, June 29 - July 3. The meeting will in-
clude technical sessions, technical and cultural tours, lun-
cheons, a job fair, competitions, exhibitors, and more.

This year’s annual Welcome Reception is scheduled 
from 4-6 p.m. on Sunday, June 29, which is a change from 
previous years. It has been timed to allow attendees to 
make dinner reservations with friends and colleagues 
following the reception. A member of the Providence-
Warwick Convention and Visitors Bureau will be in at-
tendance at this meeting to assist with reservations and 
restaurant recommendations.

Another new feature is the opening of the T-11 Energy 
Division sessions. The T-11 committee is organizing a day-
long series of activities. The tentative format of the day is 
lecture-forum style sessions in the morning and a poster 
session in the afternoon. The morning forums will deal 
with technologies, policies, and programs. The afternoon 
poster session will feature bioenergy-related posters in 
soil, water, buildings, equipment, processes, instrumen-
tation, emerging technologies, and education. Industry 

sponsorship is currently being offered for the afternoon 
poster session and for coffee breaks or prizes for selecting 
best posters in various categories.

A number of optional events are scheduled, as well. 
Participating colleges, universities, and alumni associa-
tions (who host breakfasts, luncheons, and dinner out-
ings) include:

• Washington State University
• Iowa State University
• Zhejiang University
• University of Illinois
• Virginia Tech
• Purdue University
• Oklahoma State University
• Texas A&M University
• University of California-Davis
The Young Professionals Community will host a number 

of events including the annual Fountain Wars and Fun Run. 
The Senior Active Community will feature three presenta-
tions on “Challenges Facing Farm Equipment Businesses in 
the Northeast” by Spencer Givens, “The Greenhouse and 
Nursery Industry in New England” by John Bartok, and 
“Changes in the Dairy Industry in the Last 50 Years” by 
Robert Graves.

Continued Professional Development (CPD) credits 
are offered each year, generally on Sunday, and prior to 
the opening of the conference. These include “Conducting 
Education Research;” “WINPOND;” “Florescent Imaging 
for Machine Vision Application;” “Hyperspectral and 

Convening in 
Providence
2008 Annual International Meeting

Photo by Michael Melford
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to be practiced, doing a few things well is better than doing 
many things poorly and dishonestly, the honest individual 
is a champion and not a chump.

In our colleges and universities, honest students must feel 
valued and empowered to catalyze a call to honesty among 
their peers. Instructors should model integral behavior in 
their own scholarship and teaching. Administrators need to 
demonstrate openness, transparency, and inclusion in their 
decision making. We all have a role to play; integrity is not 
someone else’s job or something to be learned in one course. 
As such, educational and administrative policies, the learning 
environment, and the organizational life (of students, faculty, 
and staff) have to present a vision of what honorable behavior 
looks like. And individuals must be held accountable for the 
consequences of their behaviors when those behaviors cheat 
or defraud our peers and colleagues or our institutions.

PE: What else should colleges and universities be doing 
to teach students honesty and integrity – characteristics 
contained in NSPE’s Code of Ethics for Engineers?

Dodd: I am a fi rm proponent of the “cradle to grave” ap-
proach to embracing integrity in the academic and social 
spheres. The application and admissions processes should 
demonstrate to prospective students that integrity matters 
in college. Discussion about expectations and practices of 
honorable behavior must inform – and not become buried 
in the minutiae of – orientation. Instructors must be clear 
in explaining guidelines surrounding academic work and 
be willing to invite students into a “compact” of mutual 
ethical responsibility. Co-curricular and extra-curricular 
activity can incorporate opportunity to practice empathy 
and respect for others. Student organizations should be en-
couraged to develop ethical guidelines. And, critically, the 
ethical aspirations of the on-campus community must be 

“transported” to off-campus life. As I said in my presenta-
tion, there are no shortcuts and no exemptions in building a 
culture of integrity.

PE: If research has shown that cheating behavior is in-
grained by high school, what can be done to change stu-
dents’ tolerance for academic dishonesty before they even 
step on campus?

Dodd: Despite years of depressing statistics on cheat-
ing in high schools, most high schools have done little to 
push back on this rising tide. What is required in our high 
schools is a comprehensive discussion among teachers, par-
ents, administrators, and students about forceful promo-
tion of academic integrity and other ethical standards and 
the inclusion of students in those efforts. And here is where 
the value of investing college students with a large stake in 
promoting integrity pays enormous dividends beyond the 
walls of campus. They will take the integrity message to the 
high schools: as friends of classmates still in high school, as 
admissions representatives at “college nights” at their high 
schools, as teachers, and, eventually, as parents of high 
school students.

A quick example: A former student of mine at Case 
Western Reserve University who spent two years as chair-
person of the Academic Integrity Board is now a math 
teacher at a high school in Pennsylvania. Guess who is lead-
ing the charge at his school to fashion an academic integrity 
policy and is a tireless advocate in his classes for the values 
of honesty, trust, and fairness?

Trickle-down is one key avenue: The students, faculty, and 
staff imbued with an appreciation for the values of academic 
integrity at our colleges and universities must also exploit 
their peer and parental ties to high schools to jumpstart the 
conversation and help forge policy at those schools.

Multispectral Imaging;” “Implementing Wireless Sensor 
Networks – A Low Cost, Hands-on, Do It Yourself 
Approach;” “Interracing Wireless Sensor Network;” “KML 
for Google Earth” and many more.

A number of cultural and technical tours are being 
scheduled throughout the duration of the meeting. There 
will be tours that cater specifi cally to ASABE’s Active 
Seniors Community, Young Professionals Community, 
International Professional Community, spouses, and fami-
lies. While tours are still being determined, topics may 
include history, nightlife, adventure, museums, ecology, 
shopping, and more.

The preliminary program, with more information about 
the 2008 Annual International Meeting, will be mailed in 
February. Please look for it in your mailboxes! For more in-
formation, please visit www.asabe.org/meetings/aim2008/
index.htm. In the mean time, if you have any questions, the 
ASABE meetings staff can be contacted at (269) 428-6333 or 
at mtgs@asabe.org.

We’ll see you there!

Culture of Honesty continued from page 19

Mark Your Calendar!
2008 Annual International Meeting
June 29 – July 2
Providence, Rhode Island, USA

SPONSORED BY:
The American Society of Agricultural 
and Biological Engineers

For conference and exhibit information, contact:
Sharon McKnight
ASABE Meetings and Conferences
2950 Niles Road
St. Joseph, MI 49085-9659
Phone: (269) 428-6333
Fax: (269) 429-3852
E-mail: mcknight@asabe.org



22    February 2008  RESOURCE 

New Smart Tire 
Senses Damage, 
Increases Safety

ASABE member Gary Krutz and graduate research assistants Timu Gallien 
and Alyssa Brune conduct research on a “smart” tire designed to sense tread 
damage before the tire goes fl at or experiences tread loss. (Photo courtesy of 
Purdue University)

just 10,000 miles and suspected prob-
lems after seeing dozens of truck re-
treads along interstates,” said Krutz 
who earned his undergraduate degree 
in mechanical engineering. “This mo-
tivated me to do some research and 
fi nd a way to improve tire safety. Our 
prototypes were tested, and the re-
sults showed signifi cant damage can 
be quickly detected.”

Tires are consistently subjected to 
harsh and unpredictable conditions. 
Because of this, they become particu-
larly susceptible to external damage.

“Some tire damage is not eas-
ily detected or prevented, even with 
proper maintenance and inspection,” 
Krutz said. “Occasionally, failures 
occur because of gap damage within 
the tread, and this type of damage is 
a particular hazard on all steel-belt-
ed tires. Tire damage on the road cre-
ates situations that are inconvenient 
and, more importantly, hazardous 
for drivers.”

Krutz’s research led to the devel-
opment of a sensing system that can 
respond to signifi cant changes in a 
rubber research tire. The prototype 
system was designed by determin-
ing critical aspects of tire design and 
performance.

Sensors that can alert operators 
when a tire condition has degraded 
can save time and effort in repairing 
or changing the tire. The sensors also 
can notify drivers of low air pressure 

February 2008February 2008

new type of “smart” tire 
developed by a Purdue 
University professor is 
able to sense damage when 

a tire goes fl at or loses treads, mak-
ing it safer for road travel. The tire’s 
technology also can be used to de-
tect impending defects before a tire is 
mass-produced.

A team led by ASABE member 
Gary W. Krutz, director of Purdue’s 
Electrohydraulic Center and a pro-
fessor of agricultural and biological 

engineering, has developed a tire 
system that senses failures in real 
time. The concept behind the tech-
nology is that the entire tire acts as 
a sensor that sends information to 
onboard computers.

The patented technology is avail-
able through the Purdue Research 
Foundation’s Offi ce of Technology 
Commercialization.

“I became interested in this after 
I had to replace all the tires on my 
daughter’s and son-in-law’s car after 

A

UPDATE
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“Jekyll and Hyde” Bacteria Offer Pest Control Hope

New research at the 
University of York has re-
vealed so-called “Jekyll and 
Hyde” bacteria, suggesting 
a novel way to control insect 
pests without using insecti-
cides. Researchers studied the 
relationship between plant-
dwelling insects and the bac-
teria that live in them – and 
discovered an unexpected 
interaction.

Plants are not “easy meat” 
for insects. In fact, many in-
sects thrive on plant food only 
because of the presence of a 
third party: symbiotic bacte-
ria that live in the insects and 
provide extra nutrients.

While studying interactions 
between black bean aphids 
and their associated bacteria, 
York researchers discovered 
an intriguing new category 
of organism that they dubbed 
“Jekyll and Hyde” bacteria.

or unbalanced air pressure between 
tires, which can prolong the operable 
life of a tire.

“However, there are external inju-
ries that can occur in tires that are not 
always propagated or affected by im-
proper infl ation, such as a road haz-
ard like a rock or loose concrete, that 
can do damage to a tire without actu-
ally causing it to go fl at,” Krutz said. 
“This sensor technology searches for 
these types of problems as well.”

Measurements on the tread, which 
includes the outermost layer of the 
tire and the layers beneath it, can be 
used to determine greater susceptibil-
ity to tire degradation. Examples of 
tire problems include cuts, punctures, 

manufacturing quality, imbalance, 
impact, rubber hardening or degrada-
tion, or improper mounting or repair.

“Beyond the importance of safety, 
an added bonus to this sensor tech-
nology is that drivers can get their 
tires repaired before the condition 
has degraded to the point of where it 
needs to be replaced,” he said. “This 
can save time and effort in repairing 
or changing the tire during a high-
way emergency.”

The sensor technology developed by 
Krutz works for all rubber tires, such 
as those on passenger cars, trucks, con-
struction equipment, lawn and garden 
equipment, mining vehicles, and air-
planes. The technology has been tested 

on other components and can be used 
in rubber products such as vehicle iso-
lators, door and automotive seals, and 
orthopedic devices.

“It also can be used on most poly-
mers, such as airplane wing compos-
ites, boat hulls and sporting goods,” 
Krutz said. “We’ve tested this technol-
ogy on more than 100 different prod-
ucts from shoes to accumulators.”

Initial research funding for the 
tire technology came from Purdue 
University.

For more information, contact 
Gary Krutz; krutz@purdue.edu, or
Purdue News Service; 
purduenews@purdue.edu

(continued on page 24) Soybean aphids (Aphis glycines). (Photo courtesy of Bamphitlhi Tiroesele)
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Black bean aphids can live on a number of different 
plant species. In most situations, their internal bacteria are 
harmless or even benefi cial – this is their “Jekyll” side.

But on certain plants, the relationship between insect 
and bacteria changes with the microscopic organisms, ex-
hibiting a disruptive “Hyde” side. The insects grow and re-
produce very slowly, while the bacteria themselves prolifer-
ate to very high densities in a short time – almost as if the 
bacteria were “betraying” their hosts.

Further experiments have suggested that the factor trig-
gering this strange change is the composition of nutrients in 
the plants where the creatures live.

The results, published in the Proceedings of the Royal 
Society B, may point the way to new methods to control 
aphids and other insect pests.

Angela Douglas, of York University’s Department of 
Biology, said, “We now have the basis to explore precisely 
how these insect pests control their bacteria – and perhaps 
to develop ways to make the bacteria ‘turn nasty’ on the 
insects. These fi ndings offer exciting new opportunities to 
control aphids and other pests without using insecticides.”

For more information, contact the University of York, 
pressoffi ce@york.ac.uk

Manure Management Helps Control Prevalence of Antibiotic 
Resistance Genes, Study Says

Simple modifi cations in agricul-
tural practices can help diminish the 
spread of antibiotic resistance genes – 
a major health concern – in manure, a 
Colorado State University researcher 
has found.

Amy Pruden-Bagchi, an assis-
tant professor in the department of 
civil and environmental engineering 
who has received national accolades 
for her work on antibiotic resistance 
genes, found that adding organic ma-
terial (such as alfalfa and leaf com-
post) and watering and turning (e.g., 
composting) reduced the prolifera-
tion of the genes. Based on the fi nd-
ings, a treatment time of two to three 
months is recommended prior to land 
application to reduce the spread of re-
sistance genes.

“More studies are required, but 
this is a successful fi rst step in deter-
mining how we can keep reducing 
the spread of this new class of con-
taminant,” said Pruden-Bagchi, who 
was recognized by President Bush in 
November with a Presidential Early 
Career Award. “My research focuses 
on how antibiotic resistance genes 
spread and how we can develop ways 

fects from antibiotic resistance in wa-
ter. They would likely have to exceed 
the background levels of resistance 
that are already present in humans 
and correspond to antibiotics that are 
critical to fi ghting antibiotic resistant 
diseases in humans.

Pruden-Bagchi has done previous 
studies on the occurrence of tetracy-
cline and sulfonamide antibiotic re-
sistance genes in sampling sites along 
the Poudre River. As expected, they 
found higher concentrations in more 
populated or heavily farmed areas 
but still detected low levels of antibi-
otic resistance genes in pristine areas 
as well. Pruden-Bagchi found that 
treated water and wastewater also 
carried the genes.

“Microbes carrying these antibiot-
ic resistance genes are not effectively 
killed by antibiotics, and the presence 
of these drugs in the environment 
may stimulate them to proliferate,” 
Pruden-Bagchi said.

For more information, contact 
Emily Narvaes Wilmsen, 
Colorado State University, 
Emily.Wilmsen@colostate.edu

to treat them since there are currently 
no standard practices for removing 
them from water supplies.”

Pruden-Bagchi’s research has dem-
onstrated that drug-resistant DNA it-
self is an environmental contaminant. 
This is based in part on the fact that, 
even if cells carrying the genes have 
been killed, the DNA still winds up in 
the environment and may get trans-
ferred to other cells.

Her most recent fi eld studies on 
manure tested the genes’ reactions 
to high-intensity management, such 
as composting, and low-intensity 
management, such as stockpiling. 
With high-intensity management, re-
searchers added materials to the ma-
nure, watered it and turned it. They 
found that all three antibiotics tested 
– chlortetracycline, tylosin, and mon-
ensin – dissipated more rapidly un-
der the high-intensity management 
conditions. Tetracycline and sulfon-
amide are commonly used antibiotics 
in people and animals.

Antibiotic resistance genes are not 
regulated; there is growing interest 
in understanding and documenting 
if there are indeed human health ef-
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The United Stated Department of Agriculture unveiled 
a new vision for the National Animal Identifi cation System 
(NAIS) on Dec. 19, 2007. The plan focuses on the identifi ca-
tion issues confronting each species and identifi es seven key 
strategies to move the NAIS forward. Those strategies cen-
ter on the need to improve data compatibility, technology, 
cooperation with livestock, and breed associations and with 
state governments as well.

According to the new business plan, the U.S. commer-
cial poultry industry essentially already has the ability to 
trace individual birds back to their original premises within 
48 hours. But the plan said the beef cattle industry has the 
farthest to go in achieving the goal of 48-hour trace back, 
largely due to its diverse segments and lack of vertical 
integration.

USDA Under Secretary for Marketing and Regulatory 
Programs Bruce Knight told Brownfi eld premises registra-
tion remains the key to making the NAIS viable. He urged 

beef producers to “take the emotion out” of their decision 
to register their premises. And Knight pointed out there 
are compelling reasons for cattle producers to register their 
premises.

“If they want to see the importance of animal ID, look at 
how this summer, with an outbreak of foot-and-mouth disease 
(FMD) in the United Kingdom, how quickly that was able to 
be contained and how few animals died,” Knight emphasized. 
“And, but for the grace of God, we could go there as well.”

While the business plan stresses the importance of livestock 
traceability, nowhere in the document is it suggested that the 
NAIS should be or ever will become a mandatory program. 
And Knight says it doesn’t need to.

“It is a voluntary program,” Knight reiterated. “We think 
the merits of animal ID are such that folks will participate as 
a voluntary program.”

One directly affected by animal disease issues in the United 
Kingdom is Rob Wills, executive manager of the British 

USDA Unveils New Business Plan for National Animal ID

The National Pork Producers Council supports a mandatory national animal ID system.
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Livestock Genetics Consortium, Ltd. He told Brownfi eld the 
only way animal identifi cation helped successfully control 
this past summer’s FMD outbreak is that the UK program is 
mandatory.

“Without a national mandatory ID system, we could be 
dead and buried,” Wills said bluntly. And he cautioned that 
if FMD or a similarly contagious disease were to strike in the 
United States, the absence of a system to speed traceability 
could make eradication a diffi cult, costly, and lengthy affair 
with larger ramifi cations.

“Then you really, seriously are in a nightmare scenario, 
and your exports will be banned,” Wills warned. “And if 
you don’t watch out, they’ll be banned forever.”

Fear of losing export markets is one reason National 
Pork Producers Council (NPPC) President Jill Appell told 
Brownfi eld her group continues to support a mandatory na-
tional animal ID system. She also noted the U.S. pork indus-
try had a positive and successful experience with the manda-
tory pseudorabies eradication program. For those reasons, 
Appell said pork producers may be more comfortable than 
cattle producers with a mandatory approach to animal ID.

“The pseudorabies program was not only mandatory, it 
worked,” noted Appell. “And so we probably don’t have the 

same kind of reluctance as some other species may have to 
having a mandatory program.”

But how can the hesitancy of beef producers to register 
their premises be overcome? According to Knight, USDA, 
state veterinarians and cattle and breed associations must 
all play an important role. But Knight suggested the most 
effective advocates for the NAIS may be other cattlemen.

“What we’re seeing already in some of the partnerships 
we’ve done with the industries, where the industry leader-
ship is saying, ‘Guys, this is the right thing to do,’ we’re see-
ing a great deal of acceptance of animal ID and high levels 
of participation,” Knight said.

The new NAIS business plan sets the bar differently 
for different species. For example, the plan calls for 100 
percent of commercial poultry houses to be registered 
by March 2008. The plan expects 100 percent of swine 
premises to be registered by March of 2009. But the 
plan’s objective for cattle is more modest, with a goal of 
just 70 percent of U.S. cattle on registered premises by 
December of 2009.

For more information, contact Peter Shinn and Bob Meyer, 
Brownfi eld Ag News for America, www.brownfi eldnetwork.com

FARM TRACTORS 
1995-2005

FARM TRACTORS 
1995-2005

LARRY GAY

New Book
from well-known author Larry Gay

Turn the pages of this book and you will find the 
latest tractors and their specifications. Beginning
where “Farm Tractors 1975-1995” left off, Gay 

provides all the information that tractor enthusiasts love.
This book is a “must-have” for any modern tractor fan. The
chapters travel through each model year, describes the
new tractors, and provides information from the Nebraska
Test Summaries. The charts at the end of the book provide
more data. 8 1/2 x 11 inches, 174 pages, softbound,
order no. H1207.

Member price: $15.00 (plus $4.95 shipping) 
List price: $18.95 (plus $4.95 shipping)

To order call (800) 695-2723 or (269) 428-6324, email
martin@asabe.org, visit www.asabe.org, or send payment
to ASABE, 2950 Niles Rd., St. Joseph, MI 49085-9659.

New Book
T

FarmTractor.indd   1 2/6/08   10:48:25 PM
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Resource is published eight times per year: February, April,
May, June, July, September, October, and November. The
deadline for ad copy to be received at ASABE is four weeks
before the issue’s publishing date. 

Advertisements are $125 per column-inch length (column width
is 3.5 inches) and include free placement on the ASABE Career
Center at www.asabe.org/membership/careercenter.htm. The
minimum ad size is two inches — approximately 100 words —
to qualify for the free online listing. Ads are posted on the Web
site within three business days of final approval and remain
there for 30 days. If the insertion order is for two months, the
cost is $110 per column inch per insertion and includes a 
60-day free Web listing.

For more details on this service, contact Melissa Miller,
ASABE Personnel Service, 2950 Niles Road, St. Joseph, MI 
49085-9659, USA; 269-429-0300 ext. 317, fax 269-429-3852,
miller@asabe.org, or visit www.asabe.org/resource/persads.html.

The USDA, Agricultural Research Service, Southeast Watershed
Research Laboratory in Tifton, Georgia is seeking a POSTDOC-
TORAL RESEARCH ASSOCIATE, (Research Ecologist/Soil
Scientist/Research Engineer) for a TWO YEAR APPOINTMENT.
Ph.D. is required. Salary is commensurate with experience ($52,912
– 82,446) plus benefits. There are some citizenship requirements.
The incumbent will carry out the testing, modification, and applica-
tion of the Riparian Ecosystem Management Model (REMM) in the
Jobos Bay Watershed in Puerto Rico. Specific objectives are to:
1) use REMM to assess how buffers can improve water quality enter-
ing Jobos Bay; 2) develop necessary modifications to REMM that will
be needed in coastal and tropical environments such as those in
Puerto Rico; 3) assemble new and existing data sets from the Jobos
Bay Watershed for testing and evaluation of REMM. The incumbent
will also test and modify improved nutrient cycling and pesticide
transport algorithms of REMM in order to gain better understanding
of the pathways of nutrient and pesticide transport in coastal envi-
ronments where direct atmospheric deposition of nutrients and pes-
ticides to coastal waters is important.

QUALIFICATION REQUIREMENTS: Skills in computer information
technologies and use of high-end software tools; knowledge of nutri-
ent cycling and environmental chemistry; knowledge of scientific
principles of natural resource management; and experience in tropi-
cal agroecology are desired. Ability to work across disciplines and
excellent oral and written communication skills are expected. For
specific information on the duties and responsibilities of this position,
obtain announcement number: RA-08-005H, and application proce-
dures which are available at http://www.afm.ars.usda.gov/divi-
sions/hrd/hrdhomepage/vacancy/pd962.html. Send application
materials and references to:

Dr. Richard Lowrance
USDA-ARS-SEWRL, POB 748

Tifton, GA 31793 
or email (Richard.lowrance@ars.usda.gov).

USDA/ARS is an Equal Opportunity Provider and Employer.

ENGINEERING, BIORESOURCE 
MCGILL UNIVERSITY

The Department of Bioresource Engineering (http://www.mcgill.ca/
bioeng/) is seeking outstanding individuals for a tenure-track posi-
tion at the Assistant or Associate Professor level. The intent of the
position is to address a number of closely-related fields in the disci-
pline, the overall target area being composed of the following: GIS
and precision agriculture, mechatronics, agricultural robotics,
machine design, automation, instrumentation and control, remote
sensing, satellite imagery, and hyperspectral analysis. Candidates
should have expertise in at least one or more of these fields, are
expected to have an earned Ph.D. in an appropriate, related disci-
pline, and should have an excellent publication record for their level
of experience. The successful candidate will develop a strong, inde-
pendent research program supported by external research funds,
will collaborate with other researchers, and teach at both the under-
graduate and graduate levels. Applicants must be eligible for mem-
bership in a Canadian professional engineering association. The
following materials should be included in the application: curriculum
vitae, a statement of teaching and research interests, the names of
three referees, and copies of relevant publications. Applications
should be mailed to: Dr. R. Kok, Chair, Bioresource Engineering,
Macdonald Campus of McGill University, 21111 Lakeshore Blvd,
Ste-Anne-de-Bellevue, QC, H9X 3V9, Canada. Deadline for applica-
tions is April 15, 2008; an actual start date of June 1, 2009 is fore-
seen for the position. 

McGill University is committed to equity in employment and
diversity. It welcomes applications from indigenous peoples, visible

minorities, ethnic minorities, persons with disabilities, women,
persons of minority sexual orientations and gender identities and
others who may contribute to further diversification. All qualified

candidates are encouraged to apply; however, in accordance with
Canadian immigration requirements, priority will be given to

Canadian citizens and permanent residents of Canada.

EXTENSION MACHINERY SYSTEMS FACULTY
POSITION (75% EXT, 25% RESEARCH) PVL #57738

Biological Systems Engineering at the University of Wisconsin-
Madison is seeking applicants for a 12 month tenure-track position
as Extension Machinery Systems Specialist at the assistant or asso-
ciate professor level. Requires a PhD in one or more of the follow-
ing areas: Agricultural, BioSystems, Mech Engr or related. Please
see the complete job posting at: http://www.ohr.wisc.edu/pvl/pv_
057738.html for other information: which includes required experi-
ence, how to apply and principal duties.

Application deadline: March 1, 2008. 

The University of Wisconsin-Madison is an 
Equal Opportunity and Affirmative Action Employer.
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THE PENNSYLVANIA STATE UNIVERSITY
DEPARTMENT OF AGRICULTURAL AND 

BIOLOGICAL ENGINEERING

POSITION: Assistant/Associate Professor, Synthetic Biology
Engineer

QUALIFICATIONS: For this tenure-track position, candidate must
have a Ph.D., a research background in biological, agricultural, or
chemical engineering or a related engineering field, and at least one
engineering degree (B.S., M.S., Ph.D.). Research experience at the
interface of engineering and biology is important because the faculty
member is expected to interact and provide leadership with teams of
engineers and biological and physical scientists. Familiarity with bio-
logical processes and bio-nanotechnologies is very significant to this
position. Ability to communicate effectively, to provide creative lead-
ership, and to work cooperatively with students, faculty, staff, and
industry groups is paramount. Professional Engineer (PE) registra-
tion, or adequate pursuit thereof, is desirable.

RESPONSIBILITIES: The successful candidate will assume a key
role in a major energy initiative co-funded through the Penn State
University’s Institutes of Energy and the Environment (PSIEE),
http://www.psiee.psu.edu. Opportunity exists to be part of the com-
munity of investigators in a second major Penn State initiative under
the Huck Institutes for the Life Sciences, http://www.huck.psu.edu.
Moreover, the candidate will be able to collaborate with investigators
in the Biomass Energy Center (http://www.bioenergy.psu.edu/) This
synthetic biology engineer will apply engineering paradigms of
design, fabrication, and system synthesis to biological science with
particular emphasis directed toward renewable biomass energy. The
successful candidate should be a collaborative leader dedicated fully
to the unlimited potential of interdisciplinary partnerships among bio-
logical scientists and biological engineers. Development of an inter-
nationally recognized research program with substantial external
funding will be expected. The successful candidate will also be
expected to develop and teach undergraduate and graduate courses
on synthetic biology engineering principles and applications as well
as to enhance several existing biological engineering courses. The
position is anticipated to be jointly administered by the College of
Agricultural Sciences and the College of Engineering, with potential
adjunct faculty appointments in multiple departments.

SALARY: Competitive and commensurate with background and
experience. An attractive benefits package is available.

CLOSING DATE/AVAILABILITY: Applications will be accepted until
March 1, 2008, or until a suitable candidate is found. The position is
available on June 1, 2008.

APPLICATION: Applicants should submit a letter of application,
resume, academic transcripts, a letter of research and teaching inter-
ests, and the names and addresses of four professional references to:

Dr. Paul Heinemann, Chair, Search Committee
Department of Agricultural and Biological Engineering

224F Agricultural Engineering Building
The Pennsylvania State University

University Park, PA  16802
Email: hzh@psu.edu

For information about the Department, see www.abe.psu.edu.

Penn State University is committed to affirmative action, 
equal opportunity, and the diversity of its work force.

ASABE Career Center
The ASABE Career Center – the most comprehensive career and
recruiting site for the agricultural, biological, and food engineering
industries – is now available for your use. The Career Center offers
extensive resumé and position databases, powerful and user-friendly
searching capabilities, which allow you to find the job or candidate
you’re looking for!

Employers
• Post your job to the largest exclusive audience of industry

professionals.
• Online management of job postings, including activity reports.
• Access to a searchable resumé database.
• Competitive job-posting pricing.

Job Seekers
• The ASABE Career Center is dedicated exclusively to the agricul-

tural, biological, and food engineering industries and it’s free.
• Receive automatic notification of new jobs matching your criteria.
• Post your resumé – confidentially, if preferred – so employers can

actively search for you.

Visit www.asabe.org/membership/careercenter.htm and start using the
ASABE Career Center to make your career connections!

WASHINGTON STATE UNIVERSITY
Pullman Campus or Prosser Irrigated Agriculture 

Research and Extension Center

Senior Automated Systems Engineer. The Department of
Biological Systems Engineering invites applications for a perma-
nent, 12-month, tenured, 100% Research, Senior Automated
Systems Engineer (Associate Professor or Professor). Required:
Earned Ph.D. in an engineering discipline and proven experience in
the development of a program in automation technologies of rele-
vance to agriculture. Highly Desired: Strong record of research pro-
ductivity and potential for extramural support; demonstrated ability
to develop new processes, systems and opportunities for agricul-
tural automation and mechanization; demonstrated experience in
working with, and leading, multi-disciplinary research teams includ-
ing physical and biological scientists; and strong oral and written
communication skills. Desired: Knowledge of agricultural produc-
tion/processing systems with emphasis on high value specialty
crops; demonstrated ability to work with stakeholders; experience
with technology transfer to end user groups; experience in mentor-
ing young scientists or engineers; and registration as a Professional
Engineer. Application: Letter addressing all qualifications, a state-
ment of vision for the systems engineering program, a resume/vitae,
and the names, addresses, and contact information for three refer-
ences must be provided. Send to: Dr. Francis J. Pierce, Director,
Center for Precision Agricultural Systems, Irrigated Agriculture
Research & Extension Center, Washington State University, 24106
N. Bunn Road, Prosser, WA 99350, 509-786-9212, Fax: 509-786-
9370, fjpierce@wsu.edu. For position description listing all qualifica-
tions and application process, visit: http://www.hrs.wsu.edu/
employment/fapvacancies.aspx (Search #4900). Screening: April 1,
2008. EEO/AA/ADA.
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PROFESSIONAL LISTINGS

INDUCTIVE ENGINEERING
DALE GUMZ, P.E., C.S.P.

10805 230th Street
Cadott, WI 54727-5406

• Accident Reconstruction
• Mechanical & Electrical
• Safety Responsibilities
• Product & Machine Design

715-289-4721 dgumz@centurytel.net
www.inductiveengineering.com

Timothy R. Royer, P.E.
Timber Tech Engineering, Inc.

Consulting engineering and design services
for timber frame and light wood constructed
buildings. Design of manure containment
structures and agricultural engineering.
Concrete, masonry, and steel design. Also,
building code review and computer aided
drafting services.
22 Denver Road, Suite B, Denver, PA 17517

Phone: 717-335-2750  Fax: 717-335-2753
Email: trr@timbertecheng.com

Integrated Product Development Services

Vehicles, Implements and Tools
Engineering, Design and Analysis
Prototype Build, Test and Evaluation

R. O. Diedrichs, P.E. Cedar Falls, IA
319-266-0549 www.diedrichs.ws

Richard W. Job and Associates, LLC
Rich Job P.E.

770 Reese Street Liberty, MO 64068
Phone: (816) 415-8387:  Mobil: (816) 223-5927
Email:  rich.w.job@sbcglobal.net

Consultant:
Managing the product design and development
process; product safety evaluation process;
standards application and compliance
Member: ASABE, SAE

D. Joe Gribble, A.E.
Donald L. Gribble, P.E.

Ted A. Gribble, P.E.

(903) 783-9995
Fax (903) 784-2317

6355 Lamar Rd., Reno, Texas 75462
E-mail: eng@Fiveg.com • www.fiveg.com

Professional Engineering and Consulting Services for Dairies, Beef 
Feedlots, and All Types of Agricultural Waste Management Systems

CURRY-WILLE & ASSOC.
CONSULTING ENGINEERS P.C.
Animal and Livestock Facility Design

Feed and Grain Processing and Storage
Fertilizer/Pesticide Containment Design

Agricultural Research Facilities
AMES, IA Lakeville, MN
515-232-9078 612-469-1277

WWW.CURRYWILLE.COM

Mock, Roos & Associates, Inc.
Engineers • Surveyors • Planners

Agricultural and Environmental Engineering
Soil and Water • Citrus • Dairies • Waste Management

Environmental Assessment • Best Management Practices
Farm Structures • Pump Stations • Agri-Businesses &
Farm Plans • Permitting and Design • Water Quality

Monitoring • Mapping, CAD & GIS

Dale Wm. Zimmerman, P.E.
President and Managing Principal
5720 Corporate Way • West Palm Beach, Florida 33407
Phone (561) 683-3113 ext. 214 • FAX (561) 478-7248

Miller Engineering Associates, Inc.
James M. Miller PE, PhD, President

Idaho: Boise-Twin Falls Michigan: Ann Arbor
888-206-4394 734-662-6822

www.millerengineering.com
e-mail: jmiller@millerengineering.com

Agricultural, Chemical & Mechanical Engineers:
Guarding & Entanglement Accidents - Tractor & Harvester
Safety - Silage & Grain Storage Accidents - Warnings, Labeling
& Instruction Manuals - Worker Safety & Health (OSHA) -
Chemical Application & Exposures - EPA RCRA, Clean Water,
Compliance - Irrigation, Riparian & Hydroelectric - Dairy & Food
Processing Safety - Equine & Bovine Accidents

Agri-Waste Technology, Inc.
“Concepts in

Agricultural Byproduct Utilization”

L.M. (Mac) Safley, Jr., Ph.D., P.E.
President

5400 Etta Burke Court
Raleigh, North Carolina 27606

Phone: (919) 859-0669 Email: agriwaste2@aol.com
Fax: (919) 233-1970 Consulting Engineering

Irrigation and Wastewater Systems
Sales and Engineering/Design

www.IRRIGATION-MART.com
300 S. Service Road, E.
Ruston, LA 71270-3440
Ph:  800-SAY RAIN (729-7246)

318-255-1832
Fax: 318-255-7572
sales@irrigation-mart.com

Jackie Robbins, CEO, CID, Ph.D., Agricultural Engineer, P.E.
Jay Robbins, Agricultural Engineer, EI
Robin Robbins, Agronomist

MEMBER

DIEDRICHS & ASSOCIATES, Inc.

Bill Hughes, P.E.
910 Hobe Road
Woodstock, IL 60098
815-337-8555  FAX 815-337-8556
bill@innoquestinc.com  www.innoquestinc.com

Engineering & Design Services for Sensors,
Instruments, Controls, Enclosures and
Mechanisms.

Phillip G. Metcalf, P.E.
Agricultural Engineer

Phone: (772) 781-6408 7881 S.W. Ellipse Way,
Fax: (772) 781-6409 Stuart, Florida 34997
Cellular: (863) 634-4878 Email: phillipm@ewr1.com

Web Site: www.ewr1.com
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From outhouse and picket fence symbols to 
saving lives by signs

In the beginning, ASABE’s early leaders recognized the 
need for standards. In 7 Decades that Changed America, 
Robert E. Stewart reported that in 1909, just two years af-
ter ASAE’s inception, the leaders appointed a Committee 
on Standards. And, in 1912, a committee proposed ASAE’s 
fi rst standard. It was adopted as a recommended practice: 
Conventional Signs for Agricultural Engineers. Published as 
a booklet in 1913, it included 202 signs (symbols) such as “out-
house” and “picket fence.” Thus, ASAE standards began.

Changing over time
Some early ASAE standards were also developed by the 

other organizations, such as the Farm Equipment Institute 
and the Society of Automotive Engineers, and were later ad-
opted by ASAE. Gradually, ASAE expanded its initiatives 
and cooperative efforts with other engineering societies, 
trade associations, government agencies, and also national 
and international standards organizations. Thus, ASAE’s 
standards program changed with the times to address the 
interests of all its divisions.

Adapting to standards
ASABE member Larry Gay recently loaned me “ASAE 

Bulletin No. 44: Farm Tractors Built or Convertible to ASAE 
Standard Dimensions.” Now get this! That 1944 bulletin in-
cluded a 15-page listing of “conversion assembly numbers” 
to convert 18 brands of tractors to “ASAE standard [1941] di-
mensions for power take-off shaft, master shield, and draw-
bar hitch point.” Also, some implements were produced with 
several parts bundled for coupling them to various tractors.

Not many voters
Jimmy Butt, who became ASAE’s ex-

ecutive secretary in 1956, recently told me 
that in early years, all members received 
proposed standards via ASAE’s monthly 
“journal.” They were asked to vote by 
letter ballot, but only a few members vot-
ed. Beginning in the 1950s, a structure of 
division committees evolved to develop 
and approve standards. Later, staff was 
provided to support standards and other 
committee activities. I was on this staff 
from 1961 to 1967.

Industry’s fi nancial support
I recall a meeting at ASAE head-

quarters in 1965 when President Charles 
Morrison explained his plan to invite indus-

try’s fi nancial support of the Cooperative Standards Program. 
Stewart’s book states that 157 manufacturers and other organi-
zations contributed $15,480 to the $23,015 standards budget for 
1966. Those funds also enabled ASAE to join United States of 
America Standards Institute, and that support continued.

Farm safety
A few of us “older types” recall increased efforts in the 

1960s, ’70s, and ’80s by industry, engineering societies, farm 
safety organizations, state safety extension specialists, and oth-
ers to help reduce farming injuries and fatalities. Many of those 
efforts led to standards published by ASAE, SAE, ANSI, ISO, 
and others to improve farm safety worldwide. Of the 56 safety 
standards and engineering practices in the ASAE Standards 
1995 book, 48 were “adopted by ASAE” during 1960-1989.

Accomplishments of ASAE’s standards program cannot 
be measured by merely noting that 200 standards were pub-
lished in ASAE Standards 2004. And, there isn’t space here 
to list all standards program accomplishments through the 
early 1990s, but consider a few general benefi ts:
•  Consistent and effi cient communications through stan-

dards serve our members, industries, and society.
•  Tractor-implement compatibility and interchangeability 

for convenience, effi ciency, and cost savings for users
•  Safer farms and ranches through safety standards for 

symbols, tractors, implements, manure storage, chemi-
gation, standby electric power, and so many more

•  Effi ciencies, cost savings, and convenience for industry, 
farmers, and ranchers through fewer varieties of parts, 
materials, and components (and those benefi ts were en-
hanced by U.S. transition to SI dimensions).
Members can be proud that ASABE is highly regarded as an 

effective and respected standards organization, nationally and 
around the world. Its impact has been signifi cant. As ASABE 

continues to embrace new 
disciplines and changing 

technologies, even more 
will be accomplished 
through the Cooperative 

Standards Program. 
Take a bow! 

ASABE Fellow Page 
L. Bellinger was 

ASABE’s Technical 
Coordinator, 1967-67. He 
then served as a product 
safety and engineering 
standards manager for 
Deere & Company and 
retired in 1992; bellinger@
netexpress.net.

Bravo! for the Cooperative Standards Program
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Challenge your friends, colleagues, or fellow students to a friendly 18 holes of golf at the Annual ASABE
International Meeting in Providence, Rhode Island. Triggs Memorial Golf Course was designed and constructed

by Donald Ross and opened in 1932. Triggs is considered an exceptional layout featuring long difficult par
4’s, “reachable” par 5’s, and spectacular par 3’s. Ross brilliantly used the existing topography, 

contours, and bunkers to create a masterpiece of character and illusions that affect strategy
and course management.

Cost is $100 per person (portion tax deductible). Price includes 18 holes,
cart, lunch, as well as gift packages, trophies, and prizes. Individuals

register at http://www.asabe.org/meetings/meetReg.html. For
sponsorship registration, see below or visit the ASABE Web
site.

The 2007 winning foursome.

C

I would like to sponsor:
Lunch – $250 each $________ (4 available)
Cart – $250 each $________ (2 available)
Hole – $100 each $________ (18 available)
Hole contest – $150 each $________ (3 longest drive, 

3 longest putt, 
2 closest to pin)

A student/young professional – $100 each
Student’s Name _________________________________
Student’s Name _________________________________

A 4-person team – $400 per team
Names: _____________________________________

_____________________________________
_____________________________________
_____________________________________

Sponsorship Total $_________

Method of Payment:
❑ Check enclosed payable to ASABE Foundation
❑ Credit Card

Name on Card: __________________________
Card Number:____________________________
Expiration Date: __________________________
Signature: ______________________________

How sponsorship should be listed:
Individual ______________________________
Company________________________________
University ______________________________

Return this form to: Linda Young, ASABE, 2950 Niles
Road, St. Joseph, MI 49085; fax: 269-429-3852. 

For more information please call 800-371-2723 or visit
http://www.asabe.org/foundation/index.html.

ASABE Foundation Golf Sponsorships

The 2nd Annual
Gale A. Holloway

Memorial Golf Outing
Sponsored by the ASABE Foundation 

Sunday, June 29, 2008 – 8 am 

The 2nd Annual
Gale A. Holloway

Memorial Golf Outing
Sponsored by the ASABE Foundation 

Sunday, June 29, 2008 – 8 am



For more information visit http://www.asabe.org/meetings/aim2008/index.htm


