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Riding the river of change
An ancient Greek philosopher once said, “You can never step in the same river 
twice.” His observation reminds us that life, like a river, is continually changing in 
speed and complexity. 

This quote came to mind as I thought about the many challenges the egg industry faced 
during the past year, as well as those that will surely confront us in the years to come.

I believe the work of the Egg Industry Center – more specifically, its commitment to 
practical, issues-focused, need-driven research – provides the means by which our 
industry can successfully navigate the churning waters of constant change. And you – 
our donors, partners and other friends – are the engine that powers us forward.

Scientific research provides the factual basis for sound decision-making, which is 
absolutely essential in changing times. And yet, precisely because change is rapid 
and constant, the egg industry is under increasing pressure to react before all the 
facts are at hand. That’s why the EIC’s mission is so important, and why we are so 
grateful for your ongoing generosity.

After several years of investment, EIC-sponsored research is showing solid results, 
with completed research projects in critical areas of concern, from avian influenza 
to the implications of cage-free production. You’ll read about this harvest of 
knowledge in the pages of this year’s impact report.

Rivers rise and fall, as do markets and countless other factors affecting our industry. 
But the support of EIC donors, partners and other friends has remained steadfast, 
allowing the center to broaden and deepen its impact. Pulling together, I’m 
confident that EIC will continue to play a central role in helping the industry ride the 
oncoming waves of change and opportunity. 

Thank you.

Hongwei Xin
Director, Egg Industry Center
Assistant Dean for Research, College of Agriculture and Life Sciences
C.F. Curtiss Distinguished Professor of Agricultural & Biosystems Engineering  
and Animal Science, Iowa State University

“Scientific research provides the factual base for  
sound decision-making, which is absolutely essential  
in changing times.” 
Hongwei Xin

The egg industry, its producers and related 
academics who came together to establish the 
Egg Industry Center in 2008 were well aware of the 
constancy of change. 

In fact, it was in response to changes in federal 
research funding that gave rise to the Egg Industry 
Center. Its founders and donors envisioned a center 
whose endowment would provide steady and 
long-term support for scientific research, research 
dissemination and collaborative partnerships, thus 
adding value to the industry and contributing to its 
sustainable success.

Today, your investment in the Egg Industry Center 
is paying dividends beyond our founders’ vision. In 
less than a decade, EIC has become a truly global 
resource, not only funding research around the 
world, but providing the research-based knowledge 
and solutions that help producers at home and 
abroad thrive in changing times.

In addition, many EIC research grants are awarded 
to young scientists at the start of their careers, 
enabling these researchers to compile an early 
track record that increases their chances of success 
when applying for larger grants. In turn, those 
larger grants amplify the scope of industry-related 
research sparked by EIC’s initial investment.
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“The Egg Industry Center has proven its value as a sponsor of problem-
solving research and a disseminator of research for industry use. As the 
pace of change accelerates, I feel very good about EIC’s growth as an 
international organization with global impact.”
DenniS CASeY, CHAiRMAn
egg industry center advisory board

Egg Industry Center endowment funds 
are managed by the Iowa State University 
Foundation. For more information, visit 
www.foundation.iastate.edu or call  
515-294-3303.

Cover photo courtesy of Big Dutchman.
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Adding Value
Investing in Vision,

It’s a “virtuous circle” that will continue to expand, 
adding value, enhancing impact and advancing our 
industry for years to come. And it all begins with you.

Thank you for your vision, your investment and 
your partnership. As the Egg Industry Center nears 
its 10th anniversary in 2018, we look forward to 
celebrating the many successes your support has 
made possible – past, present and future.

FoR MoRe inFoRMAtion, pleASe ContACt:

DenniS CASeY, CHAiRMAn
egg industry center advisory board
dwcasey42@msn.com 

Hongwei Xin, DiReCtoR
egg industry center
hxin@iastate.edu
515-294-4240



The devastating avian influenza virus (AIV) 
outbreak in 2015 occurred despite the use 
of strict biosecurity controls in animal care 
facilities. This suggests that an alternative 

route or vector for the virus may have existed at the 
time, or may still exist today. 

The Egg Industry Center funded co-principal 
investigators at Iowa State University, Dr. Kyoung-
Jin Yoon, professor in Department of Veterinary 
Diagnostic and Production Animal Medicine and 
Dr. James Adelman, assistant professor in the 
Department of Natural Resource Ecology and 
Management, who have teams working hard to 
discover the virus’s unknown transmission vectors.

The team’s most recent AIV research project, which 
concluded earlier this year, aimed to determine 
whether small terrestrial wild birds (e.g., sparrows, 
starlings, and finches) or rodents can transmit 
avian influenza viruses, including H5N2, between 
traditional wildlife reservoirs (i.e., waterfowl, 
shorebirds) and commercial layer operations.

The project included sampling 554 small birds, such 
as songbirds and woodpeckers, as well as rodents 
found at four Iowa wetlands. Three wetlands were 
located within six miles of farms that were positive 
for Highly Pathogenic Avian Influenza (HPAI). 
Internal and external swabs were collected and 
tested during spring migration.

Researchers found that none of the swab samples 
tested positive for AIV. Blood samples also did not 
show any antibodies against influenza A virus, 
leading Yoon and his team to conclude that it is 
unlikely that small wild birds and rodents are major 
factors in the transmission and spread of AIV.
 
“My coinvestigators and I were surprised at first 
by these results, as we expected that we would 
see some positive birds, such as sparrows, based 
on literature,” Yoon says. “But we were also a little 
relieved to learn that these terrestrial wild birds 
may not be a major vector of the virus. I was less 
surprised by the observation that none of the wild 
rodents were positive, as we have had years of 
conflicting reports in the literature.”

eiC FunDeD ReSeARCH: CompleteD pRojeCt FeAtuRe

unlikely Vectors for AIV Spread

ReSeARCHeRS wAnteD

The goal of the Egg Industry Center Research Grant Program is to encourage high quality egg-related research at academic 
institutions nationwide. Our highly competitive proposal process selects research projects based on scientific merit and relevance 
to current or emerging issues in the egg industry. The program is funded through the Egg Industry Center Endowment Fund, which 
ensures research resources remain available for the egg industry. The center is excited to continue to expand the variety of scientific 
solutions this research is discovering, and to help share that information with all who are interested in learning about it. Researchers 
interested in applying for Egg Industry Center grants or upcoming grant opportunities should contact:  
Lesa Vold, Communications Specialist, Egg Industry Center, 515-294-4037, lvold@iastate.edu 

Small Wild Birds and Rodents

As for other virus paths, Yoon explains that human-
mediated transfer of the virus (i.e., via skin, 
hair, clothing) has been well documented and is 
taken into consideration for on-farm biosecurity 
practices. But other vectors exist, and Yoon has been 
involved in those inquiries as well, including a team 
at ISU looking at possible transmission of the virus 
via contaminated feed, a study that also was funded 
by the Egg Industry Center. 

Yoon relies on and is deeply grateful for such 
external research funding. “Grants from commodity 
groups are very significant to my work, particularly 
from organizations whose missions are linked to 
applied research,” says Yoon. “Their funding can 
be very timely and flexible in answering questions 
that are highly applicable to producers and other 
stakeholders. Egg Industry Center grants are a good 
example of this.”

The cooperation of producers themselves is also key 
to the success of Yoon’s research. “I think many of 
the egg producers who worked with us really wanted 
to know for their own benefit whether wildlife play 
a role in spreading AIV. The virus was and still is of 
primary concern.” 

4  2017 egg inDustry center iMpact report egg inDustry center | www.eggindustrycenter.org 5

 Dr. Kyoung-Jin Yoon and Dr. James Adelman



It’s a worldwide intestinal affliction that’s one of 
the top five diseases affecting caged and cage-
free table egg layers in this country. Yet despite 
occurring in at least 10 states since first being 

recognized in Pennsylvania in 1997, Focal Duodenal 
Necrosis (FDN) remains a mystery.
 
FDN is found in all varieties of flocks, although 
clear signs and symptoms are not always 
present, suggesting that the disease may be 
underdiagnosed. The economic repercussions of 
the disease are easier to detect than its symptoms; 
FDN results in decreased egg production (ranging 
from 1 percent to 10 percent) and lowered egg 
weights (as much as 2.5 g per egg or 2 lb. per case). 

With a grant from the Egg Industry Center, Dr. 
Monique S. Franca, assistant professor and Dr. Ana 
Maria Villegas, graduate student, in the Department 
of Population Health of the College of Veterinary 
Medicine at the University of Georgia, are pursuing 
a research project to more fully understand FDN’s 
pathogenesis. Their fellow researchers are Dr. Roy 
Berghaus, Dr. Charles L. Hofacre and Dr. Margie Lee 
of the University of Georgia Poultry Diagnostic and 
Research Center, and Dr. Guillermo Zavala of Avian 
Health International.

“Although FDN is about 20 years old, the predisposing 
factors of this disease are still not completely 
known,” Franca explains. “These research findings 
will provide much-needed information about 
possible factors and etiological agents that might 
be associated with FDN. A better understanding of 
this condition is needed to design control measures 
and intervention strategies to prevent FDN-
associated egg production losses, and to improve the 
profitability of flocks affected with this disease.”

Franca’s research team designed a three-part study, 
beginning with questionnaires distributed among 
different U.S. layer operations to determine the 
epidemiological characteristics of flocks diagnosed 
with FDN. The survey also sought to develop a profile 
of affected flocks in terms of housing, rearing, 
management, nutrition, health status and methods 
used for disease prevention and control. 

The second part of the study involved obtaining 
duodenal samples from FDN-affected hens to 
test for the presence of various bacterial strains, 
including Clostridium perfringens, which previous 
research has shown plays an important role in the 
development of FDN.

Lastly, the “challenge model” portion of the research 
project, which is now ongoing, seeks to reproduce 
FDN in replacement pullets and determine the role of 
C. perfringens in the development of this condition. 
Pilot studies will be performed on 2- to 3-week old 
commercial chickens to evaluate the severity of the 

eiC FunDeD ReSeARCH: In-pRoCeSS pRojeCt upDAte

Decode Focal Duodenal necrosis 
disease reproduced under different variables. The 
entire research project will be completed sometime 
in 2018, and Franca is eager to compile and share her 
team’s findings.

“I have always been intrigued by this condition, 
and as an avian pathologist I really enjoy problem-
solving,” Franca explains. “I have been very 
motivated to better understand FDN in order to help 
the egg industry control this disease. Intestinal 
disease pathogenesis is one of my favorite research 
topics, and my goal is to continue to conduct applied 
research on FDN and other poultry enteric diseases.”

This is Franca’s first Egg Industry Center grant and 
also the first grant she has received as principal 
investigator. “EIC support is very important and 
necessary for applied research to help solve the egg 
industry’s challenges,” she says. “I believe it would 
not be possible to advance the knowledge on Focal 
Duodenal Necrosis without EIC funding.” 

pReliMinARY FinDingS inDiCAte:

• FDN can occur in different breeds of egg layers 
and in birds of different age groups, with 
highest incidence during the peak and post 
peak of egg production. 

• A majority of FDN affected flocks had frequent 
changes in feed formulation and use of 
distiller’s dried grains with solubles.

• Disinfection alone of feeders, cages, walls and 
ceilings between flocks, without cleaning, may 
not be sufficient to prevent the persistency and 
transmission of FDN.

• Clostridium perfringens was the most abundant 
culture-isolated bacteria from lesions.

• Inoculation with C. perfringens isolated 
from FDN samples can cause mild gross and 
microscopic duodenal lesions suggestive of 
early FDN in experimentally infected chickens. 

Study Seeks to

AbovE: macroscopic lesion of characteristic Focal Duodenal necrosis 
lesion from a field trip to collect samples for this research project. 
Courtesy from Dr. luke Baldwin (mAm candidate)

bElow, lEfT: Histopathology of FDn lesion showing necrosis at the 
villus tip associated with numerous rod-shaped bacteria.

bElow: Immunohistochemistry showing Clostridium perfringens 
antibody positive bacteria in FDn lesion.

6  2017 egg inDustry center iMpact report egg inDustry center | www.eggindustrycenter.org 7

Dr. monique S. Franca



When Dr. Janice Siegford talks about the 
animals in her current research study 
on aviary environments for raising 
pullets and laying hens, the term 

“bird’s-eye view” comes to mind. 

In fact, that’s precisely the perspective this Michigan 
State University associate professor and her Swiss 
colleagues are attempting to adopt in their research 
project. They hope to understand how chicks and 
hens perceive the aviary environment, and how aviary 
design can impact the birds’ health and productivity.

With the industry shift from cages toward 
alternatives such as cage-free, it’s vital for 
producers to know more about the costs and 
benefits of these various housing systems. Aviaries 
will become more prevalent, Siegford believes, but 
they are far from perfect. 

“Aviaries can be more costly for the farmers simply 
because you often have fewer hens per unit of space 
and you don’t get as many eggs,” she explains. “Aviar-
ies can also come with problems that make hens less 
productive. They will do things like cannibalize and 
feather-peck, leading to increased mortality. They 
can also get injured in complex, multi-tier systems; 
chickens are not agile fliers and crash about 20 per-
cent of the time when they fly. We still have to work on 
the ideal synergy between what the birds need and 
are capable of, what customers and consumers see as 
being the right kind of life for a chicken, and of course, 
how to ensure farmers stay in business.”

Healthier and more productive aviary environments, 
Siegford and her colleagues suggest, are dependent 
on structural design and on helping baby chickens 
learn the ropes – or, in this case, the ramps – from 
their mothers. 

“Chickens learn a lot when they are young,” Siegford 
says. “They hatch precocially and are able to eat 
and walk on their own, but they typically have mom 
around to follow for the first month or so. We have a 
lot of evidence about what she teaches them about 
what is right to eat, and what is not right to eat. It can 
be difficult for them to figure out this stuff on their 
own, but we can make it even harder if we rear them 
in one environment and then completely change 
their world by moving them to someplace else. 
Physically, they are not prepared to adapt to that 
challenge well.”

Siegford’s research colleagues at the VPH Institute 
in Bern, Switzerland, have been working on related 
issues. Dr. Ariane Stratmann has looked at how using 
ramps with laying hens reduces falls and collisions, 
while Dr. Michael J. Toscano has been studying keel 
bone damage. “In this study, our various research 
interests have come together and we can look at the 
aviary environment in a much more comprehensive 
way,” Siegford says. 

“One of the things I like about working with industry 
and groups like the Egg Industry Center that are 
interested in solving problems is the willingness to 
try things that maybe seem a little far-fetched – like 
ramps for chickens,” Siegford adds. 

“It’s kind of a crazy problem, and it’s hard to see 
how the chicken herself sees it. It’s nice to be 
part of something where people are willing to look 
at things from different angles. I’ve found that 
attitude all the way from the producers up to the 
most senior people in industry and researchers and 
students in between.”

eiC FunDeD ReSeARCH: neW pRojeCt HIgHlIgHt

Building pathways 
pullet tRAnSition ReSeARCH goAlS

In this study, which is set for completion in 2019, Dr. Seigford and her colleagues are seeking data-driven answers to 
these questions:
1. During the rearing period, does encouraging greater and earlier locomotion among vertical tiers through the 

use of ramps lead to specific, short-term change that results in long-term improvements in the laying period?

2. What is the benefit of overall structural similarities between rearing and laying environments in how hens 
adapt to the latter in the period immediately following population?to Healthier Hens

“one of the things I like about working with industry and groups like 
the egg Industry Center that are interested in solving problems is the 

willingness to try things that maybe seem a little far-fetched –  like ramps for chickens.”
DR. JAniCe SiegFoRD

pictured center, with Dr. Michael toscano (left) and Dr. ariane stratmann (right)
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For commercial egg producers, the questions 
surrounding ammonia emissions reporting 
under CERCLA (the Comprehensive 
Emergency Response Compensation and 

Liability Act) and EPCRA (the Emergency Planning 
and Community Right to Know Act) could hardly be 
more confusing or worrisome. 

Will egg producers be required to report emissions, 
and if so, when and at what emission levels? How 
are those levels to be measured and assessed? Will 
producers be vulnerable to environmental litigation, 
regardless of reporting results? Given the current 
administration’s commitment to deregulation, 
are emissions reporting requirements likely to 
disappear altogether?

Chad Gregory, President and CEO of United Egg 
Producers (UEP), knows these issues well. UEP’s 
close monitoring of the fast-changing policy on 
the state and national level, including frequent 
consultation with EPA leadership, helped Gregory 
and his team spearhead efforts to keep producers 
ahead of the regulatory curve. 

A recent UEP partnership with the Egg Industry 
Center is just the latest example of the successful 
synergies created when two organizations, each 
devoted in distinctive ways to the success of the 
egg industry, work together to devise practical and 
timely solutions.

UEP and its environmental consultant, Tom Hebert, 
were determined to provide egg farmers with the 
help they might need to begin reporting ammonia 
emissions. UEP approached the Egg Industry Center 
to develop those reporting tools.

“The Egg Industry Center was the ideal partner for 
several reasons,” Gregory says. “First, we have 
a very long relationship with and deep respect 
for Hongwei Xin and the work he’s done through 
the years. He’s chairman of UEP’s environmental 
scientific panel and a great partner to industry. 
And then, of course, there’s the research and 
information-sharing mission of the Egg Industry 
Center itself. When you add in Hongwei’s expertise 
and knowledge, there’s no one else we’d consider 
working with on a project like this.”

Assuming that the reporting requirements will apply 
to egg production facilities generating ammonia 
emissions in excess of 100 pounds per day, the first 
step in this project was to help producers know if the 
parameters of their facility will cause them to have 
to report. To gauge emissions based on the different 
types of operations, the center developed several 
ammonia estimator tools:

• Layer Ammonia Emissions Estimator Tool can 
be customized by housing type (cage, enriched 
colony, cage-free), hen inventory and manure 
handling practices. 

two iS AlwAYS BetteR tHAn one

• Pullet Ammonia Emissions Estimator Tool 
for Weekly Site Removal of Manure can be 
customized by pullet age and the estimation 
of emissions is based on daily manure removal 
from the house and weekly removal from on-
farm manure storage.

• Pullet Ammonia Emissions Estimator Tool for 
Long-Term or No Manure Storage can be custom-
ized by pullet age and manure removal schedule. 

These tools, and any subsequent updates, are 
housed in the EIC Research Library as well as 
under Regulations on the center’s website (under 
Environment).

Gregory expresses hope that the emissions 
reporting requirements will be rescinded, although 
the outcome was unknown at the time this report 
went to press. Nevertheless, as UEP proudly states 
on its website, egg farmers embrace preserving 
and protecting the environment because it is the 
right thing to do, despite unanswered questions. 
Working together, UEP and the Egg Industry Center 
are committed to providing industry with reliable 
answers in uncertain times.

Finding Answers in the midst  
of Regulatory uncertainty

Find these free estimator tools at www.eggindustrycenter.org.
Click on the “Research library” tab under “Research,”  

and then click on the “environment” folder.

000000Calcula'on	  Spreadsheet	  for	  Ammonia	  Emission	  from	  Layer	  Farm
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000000Revision	  	  date:	  May	  27,	  2017

-‐	  

Bound Source Equa/on
Value	  
(lb/day)

EMISSION	  
FACTOR	  *

Lower Facility	  Total,	  Lower	  Bound House	  +	  Manure	  Storage	  +	  ComposDng 0	   2,000
Upper Facility	  Total,	  Upper	  Bound House	  +	  Manure	  Storage	  +	  ComposDng 0	   2,770

*	  The	  emission	  factor	  (lb/day)	  is	  based	  on	  1	  million	  hens.

-‐	  

Bound Source Equa/on
Value	  
(lb/day)

EMISSION	  
FACTOR	  *

House Total	  Number	  of	  CC	  MBS	  Hens/1,000,000	  *	  117 0	   117
Manure	  Storage	  Area Total	  Number	  of	  CC	  MBS	  Hens/1,000,000	  *	  430 0	   430
Hauling	  Manure	  Off	  Site If	  manure	  is	  hauled	  off	  site	  immediately. 0	   0

If	  manure	  is	  hauled	  off	  site	  immediately	  aUer	  drying. 0	   162

Manure	  ComposDng	  
Zero	  (0)	  if	  no	  manure	  composDng.	  	  If	  composDng,	  the	  
calculated	  value	  is	  shown	  to	  the	  right.

0	   573

Facility	  Total,	  Lower	  Bound House	  +	  Manure	  Storage	  +	  Compos/ng 0	   FACTOR	  *
House Total	  Number	  of	  CC	  MBS	  Hens/1,000,000	  *	  416 0	   416
Manure	  Storage	  Area Total	  Number	  of	  CC	  MBS	  Hens/1,000,000	  *	  495 0	   495
Hauling	  Manure	  Off	  Site If	  manure	  is	  hauled	  off	  site	  immediately. 0	   0

If	  manure	  is	  hauled	  off	  site	  immediately	  aUer	  drying. 0	   237

Manure	  ComposDng	  
Zero	  (0)	  if	  no	  manure	  composDng.	  	  If	  composDng,	  the	  
calculated	  value	  is	  shown	  to	  the	  right.

0	   1,168

Facility	  Total,	  Upper	  Bound House	  +	  Manure	  Storage	  +	  Compos/ng 0	  

*	  The	  emission	  factor	  (lb/day)	  is	  based	  on	  1	  million	  hens.

Es/mated	  Daily	  Ammonia	  Emissions	  –	  Conven/onal	  Cage	  Hi-‐Rise

Es/mated	  Daily	  Ammonia	  Emissions	  –	  Conven/onal	  Cage,	  Manure	  Belt	  System

Lower

Upper
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000000

000000Revision	  	  date:	  May	  27,	  2017

-‐	  

Bound Source Equa/on
Value	  
(lb/day)

EMISSION	  
FACTOR	  *

House Total	  Number	  of	  AV	  MBS	  Hens/1,000,000	  *	  170 0	   170
Manure	  Storage	  Area Total	  Number	  of	  AV	  MBS	  Hens/1,000,000	  *	  375 0	   375
Hauling	  Manure	  Off	  Site If	  manure	  is	  hauled	  off	  site	  immediately. 0	   0

If	  manure	  is	  hauled	  off	  site	  immediately	  aUer	  drying. 0	   162

Manure	  ComposDng	  
Zero	  (0)	  if	  no	  manure	  composDng.	  	  If	  composDng,	  the	  
calculated	  value	  is	  shown	  to	  the	  right.

0	   573

Facility	  Total,	  Lower	  Bound House	  +	  Manure	  Storage	  +	  Compos/ng 0	   FACTOR	  *
House Total	  Number	  of	  AV	  MBS	  Hens/1,000,000	  *	  434 0	   434
Manure	  Storage	  Area Total	  Number	  of	  AV	  MBS	  Hens/1,000,000	  *	  418 0	   418
Hauling	  Manure	  Off	  Site If	  manure	  is	  hauled	  off	  site	  immediately. 0	   0

If	  manure	  is	  hauled	  off	  site	  immediately	  aUer	  drying. 0	   237

Manure	  ComposDng	  
Zero	  (0)	  if	  no	  manure	  composDng.	  	  If	  composDng,	  the	  
calculated	  value	  is	  shown	  to	  the	  right.

0	   1,168

Facility	  Total,	  Upper	  Bound House	  +	  Manure	  Storage	  +	  Compos/ng 0	  

*	  The	  emission	  factor	  (lb/day)	  is	  based	  on	  1	  million	  hens.

-‐	  

Bound Source Equa/on
Value	  
(lb/day)

EMISSION	  
FACTOR	  *

House Total	  Number	  of	  EC	  MBS	  Hens/1,000,000	  *	  79 0	   79
Manure	  Storage	  Area Total	  Number	  of	  EC	  MBS	  Hens/1,000,000	  *	  225 0	   225
Hauling	  Manure	  Off	  Site If	  manure	  is	  hauled	  off	  site	  immediately. 0	   0

If	  manure	  is	  hauled	  off	  site	  immediately	  aUer	  drying. 0	   162

Manure	  ComposDng	  
Zero	  (0)	  if	  no	  manure	  composDng.	  	  If	  composDng,	  the	  
calculated	  value	  is	  shown	  to	  the	  right.

0	   573

Facility	  Total,	  Lower	  Bound House	  +	  Manure	  Storage	  +	  Compos/ng 0	   FACTOR	  *
House Total	  Number	  of	  EC	  MBS	  Hens/1,000,000	  *	  267 0	   267
Manure	  Storage	  Area Total	  Number	  of	  EC	  MBS	  Hens/1,000,000	  *	  260 0	   260
Hauling	  Manure	  Off	  Site If	  manure	  is	  hauled	  off	  site	  immediately. 0	   0

If	  manure	  is	  hauled	  off	  site	  immediately	  aUer	  drying. 0	   237

Manure	  ComposDng	  
Zero	  (0)	  if	  no	  manure	  composDng.	  	  If	  composDng,	  the	  
calculated	  value	  is	  shown	  to	  the	  right.

0	   1,168

Facility	  Total,	  Upper	  Bound House	  +	  Manure	  Storage	  +	  Compos/ng 0	  

*	  The	  emission	  factor	  (lb/day)	  is	  based	  on	  1	  million	  hens.

Es/mated	  Daily	  Ammonia	  Emissions	  –	  Aviary,	  Manure	  Belt	  System

Lower

Upper

Es/mated	  Daily	  Ammonia	  Emissions	  –	  Enriched	  Colony,	  Manure	  Belt	  System

Lower

Upper
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Please	  enter	  facility	  data	  into	  green	  cells	  to	  obtain	  es;mated	  farm	  emissions.

TOTAL	  in	  Houses	  * Manure	  hauled	  off	  farm	  upon	  
removal	  from	  houses^

ACTIVE	  manure	  driying	  and	  

hauled	  off	  farm	  ★
Manure	  Compos@ng	  

System	  (MCS)	  &

0
0 0 0 0
0 0 0 0
0 0 0 0

*	  Enter	  the	  number	  of	  hens	  currently	  in	  housing	  structure.

104

^	  If	  manure	  is	  hauled	  off	  the	  farm	  upon	  removal	  from	  the	  house	  (i.e.,	  no	  on-‐farm	  storage),	  enter	  the	  number	  of	  hens	  for	  this	  amount	  of	  manure.

Please	  enter	  manure	  drying	  temperature	  in	  Fahrenheit	  for	  the	  ACTIVE	  drying	  process	  (86,	  104,	  122,	  or	  140)

★	  If	  manure	  is	  hauled	  off	  the	  farm	  immediately	  aRer	  ACTIVE	  drying	  (i.e.,	  no	  on-‐farm	  storage),	  enter	  the	  number	  of	  hens	  for	  this	  amount	  of	  manure.

DATE:

&	  Enter	  the	  number	  of	  hens	  whose	  manure	  goes	  to	  the	  compost	  system.

Enriched	  Colony,	  Manure	  Belt	  System
Aviary,	  Manure	  Belt	  System
Conven;onal	  Cage,	  Manure	  Belt	  System
Conven;onal	  Cage,	  Hi-‐Rise

Facility	  Type

SIGNATURE:

PRINT	  NAME:

FACILITY	  ADDRESS:

FACILITY	  NAME:

Number	  of	  Layers
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Summary	  Table;	  Upper	  and	  Lower	  Bound	  Es@mates	  for	  Sources	  and	  Facility	  Totals,	  by	  Housing	  Type

Lower	  (lb/day) Upper	  (lb/day)

House 0 0
Facility	  Total 0 0
House 0 0
Storage 0 0
Manure	  dried	  &	  hauled	  off 0 0
Compost 0 0
Facility	  Total 0 0
House 0 0
Storage 0 0
Manure	  dried	  &	  hauled	  off 0 0
Compost 0 0
Facility	  Total 0 0
House 0 0
Storage 0 0
Manure	  dried	  &	  hauled	  off 0 0
Compost 0 0
Facility	  Total 0 0

0 0

ESTIMATED	  SOURCE	  AND	  TOTAL	  FACILITY	  EMISSIONS,	  by	  HOUSING	  
TYPE

TOTAL	  ESTIMATED	  FARM	  EMISSIONS

Conven@onal	  Cage,	  Hi-‐Rise

Conven@onal	  Cage,	  Manure	  Belt	  System

Aviary,	  Manure	  Belt	  System

Enriched	  Colony,	  Manure	  Belt	  System

000000Calcula'on	  Spreadsheet	  for	  Ammonia	  Emission	  from	  Pullet	  Farm	  with	  Manure	  Belt	  
Houses

000000

000000Revision	  	  date:	  May	  26,	  2017

Please	  enter	  facility	  data	  into	  green	  cells	  to	  obtain	  es<mated	  farm	  emissions.

Age,	  wk Total	  Pullets
with	  Manure	  hauled	  
off	  the	  farm	  *

House
Manure	  
Storage

Farm	  Total House
Manure	  
Storage

Farm	  
Total

1 0 0 0 0 0 40 100 140
2 0 0 0 0 0 45 114 160
3 0 0 0 0 0 52 132 184
4 0 0 0 0 0 75 190 265
5 0 0 0 0 0 97 247 344
6 0 0 0 0 0 105 266 371
7 0 0 0 0 0 103 261 364
8 0 0 0 0 0 110 279 389
9 0 0 0 0 0 115 291 406

10 0 0 0 0 0 122 309 431
11 0 0 0 0 0 127 321 448
12 0 0 0 0 0 129 327 457
13 0 0 0 0 0 123 310 433
14 0 0 0 0 0 125 316 441
15 0 0 0 0 0 129 327 456
16 0 0 0 0 0 138 349 487
17 0 0 0 0 0 140 355 495

House
Manure	  
Storage

Farm	  Total

0 0 0

0

Emission	  factor	  (in	  lb	  per	  
million	  pullets	  per	  day)

TOTAL	  facility	  pullets

ESTIMATED	  SOURCE	  AND	  TOTAL	  
FACILITY	  EMISSIONS,	  by	  AGE	  (lb/day)

ESTIMATED	  TOTAL	  FACILITY	  
EMISSIONS	  by	  SOURCE	  (lb/day)

How	  many	  pullets	  of	  different	  ages	  you	  have	  
in	  the	  facility?

*	  If	  manure	  is	  hauled	  off	  the	  farm	  immediately	  aIer	  drying	  (i.e.,	  no	  on-‐farm	  storage).	  Enter	  the	  number	  of	  pullets	  
that	  contribute	  to	  the	  manure	  that	  is	  hauled	  off	  the	  farm	  immediately.

DATE:

FACILITY	  NAME:

FACILITY	  ADDRESS:

PRINT	  NAME:

SIGNATURE:

000000Calcula'on	  Spreadsheet	  for	  Ammonia	  Emission	  from	  Pullet	  Farm	  with	  Manure	  Belt	  
Houses

000000

000000Revision	  	  date:	  May	  26,	  2017

Enter	  facility	  data	  into	  green	  cells	  to	  obtain	  es<mated	  emissions	  by	  each	  source	  and	  the	  farm	  total

DATE:

FACILITY	  NAME:

FACILITY	  
ADDRESS:

PRINT	  NAME:

SIGNATURE:

Age,	  wk Pullets
House

Manure	  
Storage

Farm	  Total House
Manure	  
Storage

Farm	  
Total

1 0 0 0 0 23 57 80
2 0 0 0 0 26 65 91
3 0 0 0 0 30 74 104
4 0 0 0 0 43 118 161
5 0 0 0 0 56 153 209
6 0 0 0 0 60 165 225
7 0 0 0 0 59 169 228
8 0 0 0 0 63 180 244
9 0 0 0 0 66 188 254
10 0 0 0 0 70 200 270
11 0 0 0 0 73 208 281
12 0 0 0 0 74 212 286
13 0 0 0 0 71 220 290
14 0 0 0 0 72 223 295
15 0 0 0 0 74 231 306
16 0 0 0 0 79 239 318
17 0 0 0 0 81 243 324

House
Manure	  
Storage

Farm	  Total

0 0 0

*	  These	  emission	  factors	  are	  for	  daily	  manure	  removal	  from	  the	  house	  
and	  one	  week	  on	  farm	  storage

0

Emission	  factor	  (in	  lb	  per	  
million	  pullets	  per	  day)*

TOTAL	  facility	  pullets

Number	  of	  pullets	  at	  different	  
ages	  in	  your	  facility

ESTIMATED	  SOURCE	  AND	  TOTAL	  
FACILITY	  EMISSIONS,	  by	  AGE	  (lb/day)

ESTIMATED	  TOTAL	  FACILITY	  EMISSIONS	  
by	  SOURCE	  (lb/day)

“the egg Industry Center was the ideal partner for us. 
there’s no one else we’d consider working with on a project like this.”
CHAD gRegoRY
president and ceo of united egg producers
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Note: This profile first appeared in the Summer 2017 issue of 

STORIES, the alumni magazine of the Iowa State University 

College of Agriculture and Life Sciences.

The U.S. egg industry has been a 
poster-child for change over the last 
decade, and more changes are on the 
horizon. Thankfully, the individual who 

understands the industry’s past, and can offer 
insight into its future, is part of the team at the 
Egg Industry Center at Iowa State University.

Maro Ibarburu (‘05 MS agricultural economics) 
works as the center’s associate scientist 
and business analyst. He wasn’t born with a 
fascination for eggs or chickens, though his 
family raised some on their farm in Uruguay. He 
was drawn to Iowa State by the opportunity to 
learn and an interest and passion for economics. 

Following graduation Ibarburu was hired as 
a poultry economist, and is now the go-to 
expert nationwide for historical egg industry 
information, insight on the future flock size, and 
egg prices. 

He continually analyzes data coming from the 
United States Department of Agriculture and 
other private sources to project what the future 
may hold for the industry. His efforts increase 
the accuracy of models used for reporting, 
even though forecasting markets is particularly 
challenging in the egg industry.

“The correlation between egg price and egg 
consumption is weak,” Ibarburu says. “In only 
nine out of the last 17 years the consumption and 
the price moved in opposite directions, whereas 
in the remaining eight years, the consumption 
and the price moved in the same direction.” 

This complicated dynamic means the industry 
relies on the information he provides. 

“The knowledge that Maro has, and the 
information that he generates, is invaluable and 
critical to us as producers and to our industry 
partners because we have to make important 
investment decisions that have long-term 
impacts,” says Steve George, president and CEO 
of Fremont Farms of Iowa. “Maro is a key asset to 
the entire U.S. egg industry and we are lucky to 
have him.”

Ibarburu also works as a collaborator on research 
projects and develops special reports on issues 
like the market reaction to the High Pathogenic 
Avian Influenza outbreak in 2015, but ultimately 
he likes helping others the most. 

“It is a fun job because sometimes I am helping 
a producer who has a question about the market 
reports, and other times I am helping a new 
allied industry person who is unfamiliar with egg 
production,” Ibarburu says. 

In response to industry needs and trends, he 
currently spends considerable time talking with 
those in the consumer food chain about the 
economic trade-offs of moving the industry to a 
cage-free production system. 

“While we don’t know the future, we do know 
some of the trade-offs that exist, including 
a bigger environmental footprint, increased 
disease pressure for the birds and increased cost 
of production, which will increase prices on the 
grocery store shelf,” Ibarburu says. “One thing 
is certain – this industry is always changing and 
that means there is always something to learn.”

“Maro is a key asset 
to the entire u.s. 

egg industry 

and we are lucky 
 to have him.” 

 Steve geoRge
president and ceo

Fremont Farms of iowa

Keeping tabs
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on the economics of eggs



Changes facing the industry were the focal point of 
the 2017 Egg Industry Issues Forum. Approximately 
200 egg industry producers, allied industry 
members and stakeholders learned about new 
research, new programs and new management 
techniques in Columbus, Ohio, on April 19–20.

To address much-needed information regarding 
the pledged transition to cage-free production, the 
Egg Industry Center organized a panel of experts 
to share their knowledge. EIC had an overwhelming 
response from attendees regarding the success 
of the panel. One evaluation provided the best 
summary: “[The] panel was excellent with the short 
presentation and question and answer period.” 

Other industry changes were highlighted through 
discussions regarding commodity markets and the 
need for producers to engage on social media.

For the second year in a row, Egg Forum shared 
research resulting from EIC’s grant award program, 
funded from the EIC endowment. Dr. Maja Makagon, 
University of California-Davis (pictured left), 
reviewed her research findings regarding the 
risk factors for laying hen keel bone damage. Dr. 
Kyong-Jin Yoon, Iowa State University, discussed 
his findings on the roles of wild birds, rodents and 
insects in the spread of HPAI.

“This type of new, cutting-edge research 
information is what makes Egg Forum different,” 
says Egg Industry Center Director Dr. Hongwei Xin. 
“We are truly excited to be able to bring the research 
and other relevant issues directly to producers, so 
they can apply it to their operations.”

The Egg Industry Center will celebrate its 10th 
anniversary at Egg Forum in 2018. Mark your 
calendars for sunshine, golf and education on 
April 16–18, in Scottsdale, Arizona.

Forum Discussions Focus on 
Transition and Innovation

For more information on the status of each research project led or funded 
by the egg industry center, or past presentations from egg Forum, see the 
eic website at www.eggindustrycenter.org.

Members of the Egg 
Industry Center 
Advisory Board 
guide the strategic 
decisions that enable 
the center to meet 
industry’s immediate 
needs while also 
working to ensure its 
future. This dedicated 
group of leaders 
from industry and 
academia volunteer 
their valuable time, 
talent and expertise.

egg inDustry center aDvisory boarD

tHAnk You DAve Rettig

Dave Retting has stepped down after 
six years of service on the Egg Industry 
Center Advisory Board. Dave is a great 
leader in the egg industry and EIC wishes 
him a heartfelt thank you and continued 
success in the future.

pleASe welCoMe Steve geoRge

EIC is extremely excited to have Steve 
George, President and CEO of Fremont 
Farms of Iowa, LLP joining the Advisory 
Board. Steve’s extensive industry 
knowledge and innovative ideas are 
a fantastic addition to a wonderfully 
talented group. Welcome aboard, Steve!

Don Beermann

voting MeMbers

ex oFFicio MeMbers 

Pete Block Dennis Casey Roger Deffner Bruce Dooyema

Steve George Jeff Henning Jonathan Merkle Paul Patterson Roger Pelissero

Chris Pierce Marcus Rust Beth Schnell Blair Van Zetten Wendy Wintersteen

Angela Laury-ShawBill Northey Ruth MacDonaldKevin Stiles Hongwei Xin
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The Egg Industry Center is administered by the College of Agriculture and Life 
Sciences at Iowa State University. Iowa State University does not discriminate on 
the basis of race, color, age, ethnicity, religion, national origin, pregnancy, sexual 
orientation, gender identity, genetic information, sex, marital status, disability, or 
status as a U.S. Veteran. Inquiries regarding non-discrimination policies may be 
directed to Office of Equal Opportunity, 3410 Beardshear Hall, 515 Morrill Road, Ames, 
Iowa 50011; Tel. 515 294-7612; Hotline: 515-294-1222; email eooffice@iastate.edu.

ADvAnCing tHe egg inDuStRY

The Egg Industry Center’s core belief is that the 
practical, problem-solving research funded by 
the center is absolutely essential to the industry’s 
ability to thrive in today’s environment of 
constant change. What completes this equation 
is the generous support of donors, partners and 
friends like you. 

During 2017, center-funded research projects 
have yielded a harvest of new knowledge and 
insights, helping to advance individual egg 
producers and the industry as a whole. 

To learn more about how you can further the 
mission and goals of the Egg Industry Center, 
and promote a vital and resilient industry, 
contact the center today!

www.eggindustrycenter.org 


