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Studying Honey Bee Migration in Kenya

By: Darcy Gray

= In North America and Europe this spring, as flower buds
. start to open and warm, sunny days become more frequent,
honey bees emerge from their hives, finally taking trips to
collect pollen and nectar after months of relying on honey stores
while in their winter cluster inside the hive. African honey bees,
however, have an entirely different schedule. Bees in Africa do
not need to hunker down for a cold winter, as the seasons are
more typically a cycle of wet and dry periods; instead the
: - i subspecies of honey bees found in Africa, including Apis
mellifera scutellata (the East African lowland honey bee) undertake a seasonal migration where
many- but not all- colonies will completely abscond from their hive and head for greener
pastures. I took a page out of their book this winter, as I left Pennsylvama in December and have
managed to escape the most brutal months of the winter while I 3 Tl T
conduct my fieldwork in Kenya, in partnership with icipe, the
International Centre for Insect Physiology and Ecology in Nairobi.

Why do some colonies leave and not others? And what are
the factors in the landscape that lead to this seasonal absconding and
cause differences in the number of colonies that abscond across
different regions? These are the questions I am interested in for my
Master’s in Ecology in Dr. Christina Grozinger’s lab, with fieldwork
supported by the Fulbright US Student Program. To answer these
questions, we installed in-hive continuous monitoring devices across .
a number of apiaries here in Kenya, spanning from the lowland savannah ecosystem to Kenya’s
only tropical rainforest near the Uganda border. We will compare data on when colonies abscond
to data on landscape and weather factors sourced from satellite remote sensing. We are working
with beekeeping cooperatives that icipe has relationships with as well as the nonprofit
organization Save the Elephants, whose Elephants & Bees Project installs “bee fences,” or chains
of honey bee hives, around farms to mitigate human-wildlife conflict (as it turns out, elephants
are afraid of bees and this is an effective way to keep them off farms!)

Understanding what landscapes and weather conditions
are most suitable for honey bees, and what factors increase the
likelihood of absconding, will help organizations like Save the
Elephants make informed decisions about where bee fences are
an appropriate mitigation strategy. Furthermore, Kenyan
beekeepers can benefit from a deeper understanding of the
seasonal patterns of colony growth and absconding, as they
may be able to support colonies with supplemental food, or
select apiary sites more strategically.
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The Perfect Grant Writing Course Doesn’t Exis...
By: Sarah Richards

Hello to all readers! I am a second-year Ecology Ph.D. student in the Bell Lab, where we
study how microbiomes impact the function of agricultural and ecological systems. This
semester [ am participating in a short course co-run by my advisor Dr. Terrence Bell, Dr. Liana
Burghardt, and Dr. Jill Hamilton, to guide students through the application process for the USDA
AFRI Predoctoral Fellowship.

As some of you may already know, applying for grants can be intimidating, and at times,
downright paralyzing. Application requirements (sometimes calling for >30 documents!), fast-
approaching deadlines, or good old-fashioned writers block can easily overwhelm even the most
seasoned scholars. But not to fear! This course has made a scary process substantially more
approachable (shout out to Dr. Burghardt, who color-coded and annotated the guidelines for this
grant of over ~60 pages, which helps first time grant-decipherers digest the language and cut to
the chase). Each session, we come together as a group to discuss new aspects of the application
and, bit by bit, cross off supporting documents from the massive pile of “to dos”, which keeps us
on track- far ahead of schedule even. Peer review between students and instructors has been a
central component of our learning and writing progress. Both giving and especially receiving
critique can be a difficult undertaking for students, but our instructors create a supportive
environment by acknowledging the vulnerability in the process and providing guidelines for
constructive feedback. Toward the end of the course, students will even have a chance to submit
their latest drafts to a mock panel of volunteer professors to simulate a formal application review.
As the process of grant applications alone can be a deterrent to the masses, completing this
course is a unique leg up for Penn State graduate students in a nationally competitive pursuit.
This course and other equivalents for the NSF GRFP and NIH proposals will continue to be
funded through the Huck Institute in the coming grant seasons, so keep an eye out for the email
calls if you are interested in participating! Regardless of the outcome, participants benefit from
chatting about their big science ideas and articulating them on paper. One of the scariest things
can be a blank page, but this course reminds us that as scientists, we don’t scare easy!
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Field Work Full Steam Ahead!
By: Elyse McMahon

Who else is excited about a brand new field season? I wish I could
include myself in that list, but I’'m off to new adventures so I will have to live
vicariously through many of the current Ecology graduate students! This
summer, students will be doing a variety of research. Some will be working
with waterfowl, others will be working on pollen sourcing from bees, a few
will be studying emerging contaminants in streams and some will be
studying salamanders. Talk about research diversity within the program!

It seems that while the pandemic impacted many research projects
both here and across the globe, it only had minor impacts on some graduate students here. One in
particular said the largest inconvenience was “transportation last summer since we couldn’t have
more than two people in a vehicle at a time.” I had similar problems where in my lab, we could
only have one or two people in a room at a time, which made progress very slow going, but we
persevered. Makaylee Crone said that the pandemic was actually the reason she started this
project. “I had to pivot from research I had been planning to do in the lab at the start of the
pandemic.” Even in the early days of the pandemic way back in Spring of 2020, graduate
students were coping with changes and were able to shift their focus toward writing and planning
future projects!

I asked our graduate students what they are most
excited about this coming field season. Karen Beaty, a
- Master’s student, is excited to get hands-on time with
waterfowl this summer. One challenge she said she will
likely face is the highly pathogenic avian influenza, a
serious virus that infects the respiratory and gastrointestinal
tract of birds. But on a lighter note, she said another
. challenge she will definitely be facing is getting pooped on.
For those that work with wildlife, we know the struggle
behind this one! Maisie Macknight said the biggest struggle
she will have is irregular sleep patterns since they’ll be
doing a lot of night work. Two other graduate students are : -
concerned about the weather this coming summer. “With
climate change and more extreme weather events, stream flow is
always a concern since I have no control over it,” said Francesca
Ferguson. Makaylee Crone agreed with this and said “...winter
has lasted much longer than I would have anticipated. I'm
concerned that I’ll miss a plant’s blooming window.”
Unfortunately, with climate change being an ever-present
problem, it will be difficult to measure consistency across time.
But, at least we will be able to track changes we see and make
predictions on why we see the changes in our environment.
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However, on a brighter note, there are many other areas that students are excited about
this summer. Makaylee is excited to be outside and “treasure hunt” for the plants on her list. I
can get behind that! I love the idea of turning your research into almost a type of game that helps
to break up the monotony when you are a few years into your project. Francesca is excited to be
able to compare contaminant concentrations and macroinvertebrate assemblages from past field
seasons! In my mind, more data is always something to celebrate! Finally, Maisie is excited
about mentoring undergraduates this summer. I can get behind this as well. Having
undergraduate assistants when doing research is a major convenience. At the same time, it’s
benefiting them to get involved in research and be excited about what they are contributing!
Overall, I wish everyone good luck in their coming field seasons and I’'m excited to hear about
the adventures to come!
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Ecologist Under Construction

By: Alberto Cruz

When I started my undergrad school degree in Wildlife
Management at the University of Puerto Rico, I was not really into
it because I just wanted a degree to attend chiropractic school. But
all that changed when I took plant taxonomy and ecology classes.
Then I realized that ecology was my passion, and my journey
began. As an undergrad, I studied the behavioral ecology of the
Puerto Rican Parrot, and the impacts of droughts and hurricanes on
amphibian communities in Puerto Rico. I also studied the natural
history of some anoles reptiles in Puerto Rico and published two
field notes on peer-review journals about their reproduction and

feeding habits.

These early field research experiences further
motivated me to pursue a master’s degree in environmental
science. I focused my master’s research on how a so called
“super-tramp” avian species were affected by hurricanes,
and modeled occupancy and abundance before and after
hurricanes. For my Ph.D. at Penn State’s Ecology program,
I will be working with multi-interactions mutualistic
networks in Atlantic forests of Brazil. Basically, my project
will be focusing on two serial transport animal-plant
mutualistic interactions: pollination and frugivory and seed
dispersal (FSD). These two mutualisms are key for the
fitness of plant species and potentially impact plant ’ g
community assembly processes in direct and indirect ways. I will be examining how pollination
influences FSD processes by shaping fruit production patterns. I am also interested in potential
trade-offs between these two mutualisms that could shape interaction process in plants. For
example, how do specialization and traits involved in one mutualism affect the other? Are there
patterns that shape organization and interaction networks at community scales? Ultimately, by
working in a large experimental framework, I will be able to examine how these mutualisms
affect the trajectory of successional forest communities, their diversity, and productivity.
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Women in Ecology Through the Years
By: Elyse McMahon

The amount of women in science, technology, engineering and math (STEM) has grown
exponentially over the past several years, especially in the biological sciences. This is because
there are more opportunities along with increased representation for younger girls to see possible
career paths. Personally, I think the Ecology Program excels at having many women both
students and advisers. However, I was curious, was the Ecology Program always so forward
thinking? So I reached out to several alumni that spanned from Ecology’s inception to now and
asked just that. What was it like being a woman in the Ecology Program?

Dr. Shirley Malcom was the first graduate student (and first African American woman) to
graduate from the Ecology Program with her PhD in 1974. She is now the Director of Education
and Human Resources Programs at the AAAS. She said “There were very few women in my
program and no women professors...I had to become someone I had never seen...I found
community at my residents hall.” However, she praised her mentor stating, “I have to thank my
mentor who helped me. He was a pretty young guy and born and raised in Mississippi...so he
understood where I had been and what I had gone through. And therefore we were able to go
forward together.”

Dr. Victoria Borowicz graduated from the Ecology Program in 1986 and is now an Associate
Professor at Illinois State University. She said that during her time at Penn State, she thinks there
was only one tenured female professor in the Biology Department, which was Dr. Jean McClure.
“So there were no role models at all. There were quite a few grad students that were women, but
it was still a male dominated society.” “It was an annoying part of the norm,” she chuckled when
I asked her more about it, but she said “things have certainly changed a great deal, but it has
taken a long time.”

Michelle Fink graduated from the Ecology Program in 1993 and is now a Landscape Ecologist at
the Colorado Natural Heritage Program. She said, “Frankly, it was better than my experience as a
woman undergrad in Wildlife Biology, which is very much a male-dominated field, even now. I
didn’t notice feeling excluded, but I definitely struggled to be taken seriously by male professors
and peers, and there weren’t any female professors in the program at the time.”

Finally, Dr. Amanda D. Rodewald graduated from the Ecology Program in 2000 and is now the
Garvin Professor and Senior Direct of Center for Avian Population Studies at Cornell Lab of
Ornithology. She said “I always felt very included and supported.” Dr. Rodewald started a
family while finishing her degree and said “Everyone was incredibly supportive and I remain
enormously grateful for that. The community welcomed Julie [her daughter] to campus, seminars
and social events. Their support made the experience positive, rewarding and empowering.”

Today, I think that not only has the Ecology Program continued to progress with many female
mentors and opportunities for all graduate students, regardless of gender. There are also
organizations such as Graduate Women in Science (GWIS) and Women in Science and
Engineering (WISE).
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At the end of each interview, I asked every person what advice would you give to current
graduate students (especially women). Here are some of their quotes:

Dr. Malcom: You’ve got to have mentors that support you...The needle has moved bigtime for
women in sciences. We have it in numbers, but we’re still working on leadership. Women need
to encourage each other and nominate each other for positions. Keep going!

Dr. Borowicz: Graduate school has some of the best times of your life and some of the worst
times. It can be extremely stressful, but at the same time, it’s important to find your folks! Learn
new techniques outside of your field.

Michelle Fink: Stick together and support each other! If you see something that is not right, say
something. Get as much hands-on experience as possible. Don’t let others dissuade you from
your vision of what it is you want to accomplish, but at the same time be willing to re-evaluate
that vision as you grow and learn. And, take care of yourself, you’ve got a lot going on right now
and it can get overwhelming pretty fast. Seek help when you need it.

Dr. Rodewald: The imposter syndrome is ubiquitous — even among accomplished and seemingly
confident individuals. Even though we know that intellectually, our negative thoughts feel real
when we’re experiencing an imposter-syndrome storm. I try to remind yourself of that great
saying — something to the effect that “the only problem with our thoughts is that we believe they
are true” — and remember that, so long as history predicts the future, the storm will pass.

In my opinion, it’s important to know what it was like in the past to understand where we are at
now and where we need to be. I think the Program has come a long way since it first began in the
1970s.
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The Graduate Student to Nomad Pipeline

By Madalyn Meyers

Finish graduate school. Sell everything I own. Move into an
RV. Start traveling the country. That’s the normal progression of
things, right? No, I suppose my decision to take a break from research
and tour the United States in a tiny-home is not the standard way of
things. Still, even while my life currently involves less lab work and
data collection than it once did, I still find myself immersed in ecology
on a day-to-day basis.

As I travel the country with my husband, the journey toward

our destinations is often fueled by our mutual love for science and
= nature. Our curiosity has led us to explore some of the most spectacular

corners of the United States. Sledding down the gypsum sand dunes of White Sands National
Park, watching progress of the largest rocket in the world from the shore of the secluded Boca
Chica Beach, and scaling the side of the iron-rung Beehive Hike at Acadia are amongst our
favorite adventures. The diversity the Earth’s environments, wildlife populations, and habitats
was something that amazed me when I had only seen it through photographs. Now, I have only
become ever more awestruck with nature as I have gained the opportunity to walk through just a
tiny portion of these landscapes in person.

Although my change of direction was unexpected
to many, including myself, I find that the skills I gained
at Penn State have been vital in my success as a full-time
traveler. As I map out our route and plan our stops, I
remember carefully scheduling treatment dates in my
more complex experiments. Likewise, I am constantly
leaning back on the problem-solving skills I learned at
Penn State, systematically determining the culprit when
things misbehave in our home-on-wheels. Truly, if there i
is one thing that lab work and RV life have in common, it is that thlngs will frequently go Wrong

Through it all, I’ve found success in continuing my
— work in community outreach and scientific communication
which my time as a graduate student taught me is where my
deepest passions are buried. At each stop along this grand
journey, I research the landscape and document my findings
alongside our experiences at my science-themed travel blog,
Discovery Detour. As it turns out, people seem to be just as
interested in learning about science across the country as they
are about travel My science-oriented writing pieces have been published as several articles
across three established travel magazines, making it evident that the skills I retained after years
of scientific writing are applicable to other forms of literature as well.
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Having no deadline for this expedition, it is rather unclear how long we will stay on the
road. I have a feeling that if I wait until I’ve found every ecological gem in America, I will be
traveling for a very long time. For the moment, I remain grateful for my time as a Penn State
graduate student, ever present in this opportunity to surrender to nature, and hopeful that I may
serve as an example that the steps of an ecologist can blaze many trails.

*If you would like to see all of the places Maddie has traveled to since she graduated from Penn
State, or to keep up with her upcoming adventures, you can follow along at discoverydetour.com
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Awards and Publications
Awards:

Darcy Gray received a Fulbright Study/Research Award to study honey bee health and behavior
in Kenya.

Marissa Kopp received a USDA NIFA Graduate Predoctoral Fellowship.
Makaylee Crone received the Apes Valentes award.

Liana Burghardt received a NIFA grant from the Foundational Knowledge of Ag Production
Systemsentitled: “Laying the groundwork to breed for mutualisms: Tracking the long-term
adaptation of nitrogen-fixing rhizobia to alfalfa in agricultural fields.” In addition, she received
an early-investigator grant from the Agricultural Microbiomes Program titled “Rhizobial cycling
between diverse legumes in crop rotations: understanding the effects on soil and plant health.”
The Ag Microbiomes program also awarded a conference grant to her and several other ecology
faculty (Estelle Couradeau, Terry Bell, Kevin Hockett, Mary Ann Bruns, Francisco Dini-
Andreote) to support “Changing Microbiomes: A symposium hosted by the Microbiome Center
at the Pennsylvania State University.”

Laura Leites received the 2022 Rosemary Schraer Mentoring Award.
Publications:

Alund, M., Harper, B., Kj@rnested, S., Ohl, J. E., Phillips, J. G., Sattler, J., ... & Keagy, J.
(2022). Sensory environment affects Icelandic threespine stickleback's anti-predator escape
behaviour. Proceedings of the Royal Society B, 289(1972), 20220044.

Assis, B. A., Avery, J. D., Earley, R. L., & Langkilde, T. 2022. Fitness Costs of Maternal
Ornaments and Prenatal Corticosterone Manifest as Reduced Offspring Survival and Sexual
Ornament Expression. Frontiers in endocrinology, 233.

Bresnahan, S. T., Doke, M. A., Giray, T., & Grozinger, C. M. 2022. Tissue-specific
transcriptional patterns underlie seasonal phenotypes in honey bees (Apis mellifera). Molecular
ecology, 31(1), 174-184.

Castiblanco, E. S., Groffman, P., Duncan, J., Band, L. E., Doheny, E., Fisher, G. T, ... & Suchy,
A. K. 2022. Long-term trends in nitrate and chloride in streams in an exurban watershed.

Crone MK, Biddinger DJ and Grozinger CM (2022) Wild Bee Nutritional Ecology: Integrative
Strategies to Assess Foraging Preferences and Nutritional Requirements. Front. Sustain. Food
Syst. 6:847003. doi: 10.3389/fsufs.2022.847003

Custer, G. F., Bresciani, L., & Dini-Andreote, F. 2022. Ecological and Evolutionary
Implications of Microbial Dispersal. Frontiers in Microbiology, 13, 855859.
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Gallagher, M. R., J. Kreye, E. T. Machtinger, N. Schmidt, A. Everland, N. S. Skowronski.
2022. Can restoration of fire-dependent ecosystems reduce ticks and tick-borne disease
prevalence in the Eastern US? Ecological Applications https://doi.org/10.1002/eap.2637

Green K. D., H. S. Tiffin, J. E. Brown, E. R. Burgess, IV, and E. T. Machtinger. Small
mammal use of cotton in tick control tubes is dependent on the month of use but independent of
odor or cotton size. Ecosphere Accepted.

Holden, K.G., E.J. Gangloff, D.A.W. Miller, A.R. Hedrick, C. Dinsmore, A. BAsel, G. Kutz,
and A.M. Bronikowski. 2022. Over a decade of field physiology reveals life-history specific
strategies to drought in garter snakes (Thamnophis elegans). Proceedings of the Royal Society B.

Inamine, H., Miller, A., Roxburgh, S., Buckling, A., Shea, K. (2022) Pulse and press
disturbances have different effects on transient community dynamics. American Naturalist.

Isbell, S. A., Alonso-Ayuso, M., Bell, T. H., Bradley, B., Rowles, T., & Kaye, J. P. 2022.
Nitrogen services provided by interseeded cover crops in organic corn systems. Agronomy
Journal.

Jiang G, Zhang Y, Gan G, Li W, Wan W, Jiang Y, Yang T, Zhang Y, Xu Y, Wang Y, Shen Q,
Wei Z, Dini-Andreote F. 2022. Exploring rhizo-microbiome transplants as a tool for protective
plant-microbiome manipulation. ISME Communications, 2:10.

Keller, J., Shea, K 2022. Pest management in future climates: Warming reduces physical weed
management effectiveness. Ecological Applications.

King, W.L., Kaminsky, L.M., Richards, S.C., Bradley, B.R, Kaye, J.P., and Bell, T.H. 2022.
Farm-scale differentiation of active microbial colonizers. ISME COMMUN. 2, 39.

Kimpston, C. N., A. L. Hatke, H. S. Tiffin, E. T. Machtinger, J. D. Brown, K. R. Van Why, and
R. T. Marconi. High prevalence of antibodies against canine parvovirus and canine distemper
virus among coyotes and foxes from Pennsylvania: Implications for the intersections of

companion animals and wildlife. Microbiology Spectrum.
https://doi.org/10.1128/spectrum.02532-21

Kumar, D., L. P. Downs, A. Adegoke, E. T. Machtinger, K. Oggenfuss, R. S. Ostfeld, M.
Embers, and S. Karim. 2022. An Exploratory study on the microbiome of northern and southern
populations of Ixodes scapularis ticks predicts changes and unique bacterial interactions.
Pathogens. 11: 130 https://doi.org/10.3390/pathogens11020130

Lear, L., Padfield, D. Inamine, H., Shea, K., and Buckling, A. 2022. Disturbance-mediated
invasions are dependent on community resource abundance. Ecology

Lin Q, Dini-Andreote F, Meador TB, Angel R, MeszaroSova L, Hedénec P, Li L, Baldrian P,
Frouz J. 2022. Microbial phylogenetic relatedness links to distinct successional patterns of
bacterial and fungal communities. Environmental Microbiology, In press.
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Lister, A. and L. Leites. 2022. Cost implications of plot design choices for precise estimation of
forest attributes in landscapes and forests of varying heterogeneity. Canadian Journal of Forest
Research. 52(2): 188-200, https://doi.org/10.1139/cjfr-2020-0509

Mason, C. J., Ray, S., Davidson-Lowe, E., Ali, J. G., Luthe, D. S., & Felton, G. 2022. Plant
Nutrition Influences Resistant Maize Defense Responses to the Fall Armyworm (Spodoptera
frugiperda). Frontiers in Ecology and Evolution, 10, 844274.

McMahon, E.K., Youatt, E., and Cavigelli, S.A. 2022. A physiological profile approach to
animal personality: Steps to understand the functional significance of behavioural traits.
Proceedings of the Royal Society B. 289(1966), 20212379.

McLaughlin, R., J. Keller, E. Wagner, D. Biddinger, C. Grozinger, & K. Hoover. 2022. Insect
visitors of black cherry (Prunus serotina) (Rosales: Rosaceae) and factors affecting viable seed
production. Environmental Entomology, vol, 51(2): 471-481.
https://academic.oup.com/ee/article-abstract/51/2/471/6501647

Muiioz, D., Miller, D., Schilder, R., & Campbell Grant, E. H. 2022. Geographic variation and
thermal plasticity shape salamander metabolic rates under current and future climates. Ecology
and Evolution, 12(1), e8433.

Pak, D., S. Carran, D. Biddinger, B. Nelson, & O. Bjorstad. 2022. Incorporating diapause to
predict the inner annual dynamics of an important agricultural pest. Population Ecology,
February 27, 2022. https://doi.org/10.1002/1438-390X.12117

Pepin, K.M., Davis, A.J., Epanchin-Niell, R.S., Gormley, A.M., Moore, J.L., Smyser, T.J.,
Shaffer, H.B., Kendall, W.L., Shea, K., Runge, M.C., McKee, S. (2022) Optimizing
management of invasions in an uncertain world using dynamic spatial models. Ecological
Applications.

Prasad, A. and L. Leites. 2022. Ecological analysis of intraspecific variability of eastern white
pine under climate change by combining provenance and demographic data. Landscape Ecology.
37:109-128. doi: 10.1007/s10980-021-01333-4.

Poh, K. C., J. R. Evans, M. Skvarla, P. Olafson, G. Hicking, J. Mullinax, and E. T. Machtinger.
2022. Patterns of deer ked (Diptera: Hippoboscidae) and tick (Ixodida: Ixodidae) infestation on

white-tailed deer (Odocoileus virginianus) in the eastern United States. Parasites & Vectors.
https://doi.org/10.1186/s13071-021-05148-9

Ray, S., Wenner, N. G., Ankoma-Darko, O., Kaye, J. P., Kuldau, G. A., & Ali, J. G. 2022.
Cover crop selection affects maize susceptibility to the fungal pathogen Fusarium verticillioides.
Pedobiologia, 91, 150806.

Reich N.G., J. Lessler, S. Funk, C. Viboud, A. Vespignani, R.J. Tibshirani, K. Shea, M.
Schienle, M.C. Runge, R. Rosenfeld, E.L. Ray, R. Niehus, H.C. Johnson, M.A. Johansson, H.
Hochheiser, L. Gardner, J. Bracher, R.K. Borchering, M. Biggerstaff. 2022. Collaborative hubs:
making the most of predictive epidemic modeling. American Journal of Public Health 2022:e1—
e4. https://ajph.aphapublications.org/doi/abs/10.2105/AJPH.2022.306831
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Swallow, B., Birrell, P., Blake, J., Burgman, M., Challenor, P., Coffeng, L.E., Dawid, P., De
Angelis, D., Goldstein, M., Hemming, V., Marion, G., McKinley, T.J., Overton, C., Panovska-
Griffiths, J., Pellis, L., Probert., W.J.M., Shea, K., Villela, D., Vernon, I. (2022) Challenges in
estimation, uncertainty quantification and elicitation for pandemic modelling. Epidemics:
38:100547

Taketani R, Dini-Andreote F, Beier S, Fernandez C. Editorial: Advancements in the
understanding of anthropogenic impacts on the microbial ecology and function of aquatic
environments. Frontiers in Microbiology, 12: 820697.

Zheng J, Dini-Andreote F, Luan L, Geisen S, Xue J, Li H, Sun B, Jiang Y. 2022. Nematode
predation and competitive interactions affect microbial-mediated phosphorus dynamics. mBio, In
press.

Zheng J, Tao L, Dini-Andreote F, Luan L, Kong P, Xue J, Zhu G, Xu Q, Jiang Y. 2022.
Dynamic responses of ammonia-oxidizing archaea and bacteria populations to organic material
amendments affect socil nitrification and nitrogen use efficiency. Frontiers in Microbioogy, In
press
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In honor of the upcoming celebration of the Ecology Program’s 50™ anniversary, here is the first
known listing of the Ecology Program in the Graduate Bulletin!

Earfies! known oocurance of Ecology program in Grad Bullein 7273

ECOLOCY

ECOLOGY (ECLGY) E

Eowm L. Cooren
In Chavge of Craduste Programs in Ecology
315 Life Sciences 1 Building
Degrees Conferred: PhD., M.S.

Groduate Faculty: Senior Members P. Baker, Bellis, Butler, Cooper, Cuffey
Cuber, Hutnik, Kim, McDonnell, Patil, Rothenbacher, Schein, Wagner Dunagy,

Williams, and ,
Craduste Faculty: Associste Members Adams Costantino, DeWalle, Graves, I"“d:b.-y
and A, Williams. X

This intercollege program emphasizes the properties of ecosysterns by foousing altey
tion on interactons of single organisms, populations, and communiies with '-!'l-.-u
environment. It is designed to give stedents a basic understanding of soologicg) the
ory and ix, therefore, complementary to other environmental programs which fe——
size man's role in ecosystems.

The instructional program includes three graduate core courdes in ecalogy, aug-
mented by an additional integrated group of seminars and couwmes selected for each
student by his committee, and a research project directed by the thesis adviser, Tp.
communication and foreign language requirement for the Ph.D. degree may be g,
fied by intermediate knowledge of one foreign language. The nonthesls option i
available for the M.S. degree,

The program is administered by a committee drawn from faculty members i
several departments and colleges of the University. This committes and ity chairmgy
are appointed by the Dean of the Graduate School. The instructional waff & com.
posed of participating faculty in those departments offering graduate courses in Beldy
closely allied to ecology. ¢

The committee appointed by the Graduate School for each candidate in ecology s
selectod from members of the program commiittes and faculty from the student’s sreg
of spocialization. The committes has the responsibility for determining the coume
program and research acceptable in satisfying degree requirements.

Students meeting the admission requirements of the Graduate School will be con-
sidered up to the number of spaces available in selecting candidates in this progam,
Candidates should have a strong science background including chemistry, physis,
and mathematics, Preparation in biological sciences is also desirable. Students withs
wnigue background in another discipline which has potential value to original eco- ;-'I"
logical work will be seriously considered. 1

Detailed deseriptions of courses now available for students majoring in ecology
may be found under the offerings of several departments: Agro. 422, Anthy, S502-500;,
Biol, 410, 410, 450, 451, 480, 451, 516, 519, 548, C.E. 472, 578, 580; Cmp.Sc. 400
Ent. 406, 416, 517, 545; E.RM. 410, 413; For. 508, 517; Geol. 430, 508; Metoo, 505
Micrh, 400, 413; Phil. 512; P.Path. 424; Stat. 524; V.5c. 401; 'Wild]. 444,

ECONOMICS (ECON)

Guant N. Fann, Head of the Department %"
613 Kern Craduate Building 3

Degrees Conferred: FhiD., MA  MEd

Graduate Faculty: Sesior Members Budd, Coppock, Farr, Hu, Kaufman, Klein, Ms
son, Myers, Newman, Prybyla, Riew, Robinson, Rozen, Sauerlender, Semith, aod Stost 5
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