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tions was used to induce phenotypes examined in this 
study. Sodium choleate failed to inhibit growth of candida 
albicans, even at the highest concentration tested ( 40 
mg/ml). Consistent induction of CDRlp and biofilm was 
observed at lower concentrations of sodium choleate (5 
mg/ml), but not at the higher concentrations. Candida 
viability as measured by propidium iodide uptake was not 
affected by any concentration of bile salts tested, but so
dium choleate sensitized the organisms to damage due 
physical (heat, oxidative) stresses. Despite the elevation 
of CDRl at 5 mg/ml, cells were not protected against the 
azole drugs when the yeast was pre-treated with sodium 
choleate. Conclusion: Sodium choleate does not have a 
fungistatic effect on Candida albicans. Although it does 
sensitize the organism to inhibition by heat and oxidative 
stress, bile salt may augment the fitness of the organism 
in vitro, apparently by upregulating some virulence fac
tors. 

31. THE MODE AND EXTENT OF DNA REPLICATION DUR
ING ENDOMITOSIS IN NODULES OF LEGUMINOUS 
PLANTS~~~ 
Lori Brunner and Richard Kowles 
Saint Mary's University of Minnesota 

The objectives were (1) to determine whether nuclear 
DNA increase in the nodules of several leguminous plants 
was due to endopolyploidy, endoreduplication, or some 
other form of DNA replication; and (2) to determine the 
extent of the DNA increase. Pisum sativa (peas) and Gly
cine max(soybeans) were grown in the greenhouse using 
Rhizobium rich soil. The nodules that formed were har
vested, fixed, and nuclear preparations were made using 
the tissues. These nuclear preparations were subjected to 
flow cytometry, microscopy, and fluorescence cytopho
tometry. Flow cytometry indicated either endopolyploidy 
or endoreduplication and not underreplication or prefer
ential amplification. Both Pisum sativa and Glycine max 
showed an increase in DNA per nucleus up to 16N. Fluo
rescence cytophotometry was used to confirm the DNA 
increase to 16N. Microscopy revealed absolutely no mi
totic activity. Taking all these observations into account, 
endomitosis in these tissues may be due to DNA endore
duplication rather than endopolyploidy. 

32. PURIFICATION OF ISOFORM SPECIFIC ACTIN CAP
PING PROTEIN ANTIBODIES AND IMMUNOFLUORESCENT 
STUDIES~~~ 
Jenna Kastenschmidt 
Minnesota State University, Mankato 

Actin is a protein important for many cellular functions 
including muscle contraction and cell motility. It is synthe
sized as a monomer and polymerizes into a filament with 
two very distinct ends, a pointed end and a barbed end. 
Actin assembly is regulated by a variety of proteins in
cluding Actin Capping Protein (CP) which binds the 
barbed end of an actin filament. CP is a heterodimer, 
composed of an a and a p subunit. In vertebrates, the a 

subunit has three isoforms (al, a2 and a3) and three 
beta isoforms (Pl, p2 and P3). The a and p isoforms se
quences are highly conserved across diverse species, sug
gesting that the isoforms have conserved isoform specific 
functions. We hypothesize that the al and a2 isoforms 
have different biochemical functions and therefore will 
localize to distinct subcellular and tissue locations. The al 
and a2 specific fusion protein constructs were prepared 
and the proteins expressed. The proteins were purified 
and used to produce polyclonal isoform specific antibodies 
in rabbit (a2) and chicken (al). The antibodies were puri
fied from the serum or yolk using affinity chromatography 
and evaluated for specificity using Western Blot analysis. 
We used the purified isoform specific antibodies to deter
mine the localization of the a isoforms in murine tissues 
using immunofluorescence. Murine cryosections were pre
pared, probed, and digitized fluorescent images captured. 

Chemistry Section 
POSTER PRESENTATIONS 
33. MEASURING THE STABILITY OF CARBOCATIONS VIA 
A CHEMICAL AND COMPUTATIONAL APPROACH~~~ 
Aliza Erickson1, Mary VanZee1, Nicola L. PohI2, Corbin J. 
Zea1 and Laura Salazar1 

Grand View University1/ Iowa State University 
Often in graduate as well undergraduate organic chemis
try courses carbocation stability is highly stressed as a 
primary determinate for directing nucleophilic substitution 
reactions and elimination reactions as either unimolecular 
or bimolecular. This discussion is often accompanied by a 
ranking of a few carbocations from lowest to highest sta
bility. But the question still remains just how stable are 
various carbocations and do we find that the list de
scribed in most textbooks (3° > 2° > 1 °) is correct. To 
explore this question, a comparison of the stability of 
various carbocations was studied via a traditional ap
proach (investigating the rate of reaction of various SNl 
reactions) and a computational approach (calculating 
relative carbocation stability utilizing a quantum mechani
cal approach). 

34. STUDY OF OCTADECANETHIOL SELF-ASSEMBLED 
MONOLAYERS ON GALLIUM ARSENIDE 
Zane C. Gernhart, Keith D. Foreman and Timothy T. Ehler 
Buena Vista University 

The semiconductor gallium arsenide exhibits higher elec
tron mobility than silicon which makes it an attractive ma
terial for use in electronic devices such as sensors. Gal
lium arsenide's tendency to rapidly form an oxide coating, 
however, has largely kept it from being used in the semi
conductor industry. Recently, a small number of research 
groups have published papers on the ability of monolay
ers, formed from organosulfur compounds, to prevent the 
formation of this oxide layer. Our research focuses on the 
formation and characterization of Octadecanethiol self 
assembled monolayers on gallium arsenide. In our efforts 
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to characterize these monolayers, we have used Fourier 
transform infrared spectroscopy and contact angle meas
urements. Our results have prepared us to analyze these 
samples using surface vibrational sum-frequency genera
tion: a highly selective, interfacial, nonlinear optical tech
nique that is highly sensitive at interfaces. 

Chemistry Section 
ORAL PRESENTATIONS 
35. AN ITERATIVE STRATEGY FOR THE SYNTHESIS OF 
OLIGIO-OXOFURANS 
Rebekah R. Shippy and James A. Shriver 
Central College 

Using two simple derivatives of the well known and low 
cost chemical furfural, a dimeric compound was synthe
sized by a standard Friedel-Crafts acylation reaction. After 
protection as the acetal, this two-step procedure was iter
ated to construct higher order oligiomers. A number of 
Lewis acid catalysts were utilized to optimization of the 
initial reaction which initially took five days at elevated 
temperature. The best results were seen with a number 
of rare earth triflates, known to be stable in aqueous en
vironments. With scandium triflate, the reaction readily 
went at room temperature in two days. 

Ecology & Conservation 
Section 
POSTER PRESENTATIONS 
36. OSTRACOD ECTOPARASITE IN TWO NORTHWEST
ERN IOWA FENS 
Joshua Abel, Brooklyn Krings, Joseph Vandyke and Rich
ard Lampe 
Buena Vista University 

Three species of Ostracoda ( Candona candida, Cypridop
sis aculeata, and Eucypris rava) were collected from two 
fens in Buena Vista County, Iowa. Samples, first gathered 
in March, 2007, showed no presence of an ectoparasite 
that was observed in a sample gathered in March, 2008. 
Subsequent to this discovery, samples were gathered at 
four or six day intervals until December, 2008. Frequency 
of parasitism was noted for groups of 100 ostracods. The 
percent of parasitism increased from 13 percent through
out this period to a maximum of 100 percent. Identifica
tion of the ectoparasite has not yet been confirmed. 

37. AN INVESTIGATION INTO THE EFFECTS OF 17-
ALPHA ETHINYLESTRADIOL ON FATHEAD MINNOWS131313 

Zachary Barnes, Tony Flatness, Heather Patterson and 
Johanna Foster 
Wartburg College 
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Oral contraceptives are drugs that have been popular for 
more than 40 years, and many of them contain 17-Alpha 
Ethinylestradiol (EE2). Women usually absorb 80% of 
each EE2 dose and excrete the remaining 20%, which 
enters the waste stream that flows to a sewage treatment 
plant. Recent testing of waste water effluent documented 
that EE2 exists in surface waters. EE2 is a potent hor
mone, and several scientific publications have demon
strated it has detrimental effects on aquatic species. Re
search measured the effects of EE2 on the native Fathead 
minnow, Pimephales promelas, by mimicking a range of 
drug concentrations found in environments that typically 
occur in streams and rivers near waste water treatment 
facilities. We used Fathead minnows because they can 
survive in a range of clear and turbid waters, and previ
ous research successfully used them. The hypotheses 
were that male fish would have impaired gonadal devel
opment, altered sexual differentiation, and feminization of 
male reproductive ducts. Juvenile fish from the same co
hort were separated into four treatments: control with no 
estrogen, and three different EE2 concentrations which 
simulated low, middle, and high field levels previously 
identified in earlier research. Dissections occurred follow
ing six weeks of exposure, and treated fish were scored 
into gonadal development classes based on comparisons 
against control fish. Dissected male fish significantly had 
lower adult gonadal development as a result of exposure 
to EE2 (§ 2=8.9, pd0.05). Female fish were not signifi
cantly different. Future research includes testing for spe
cific estrogen concentrations, and evidence of VTG syn
thesis. 

38. THE ALLELOPATHIC PROPERTIES OF FRUIT AND 
LEAF EXTRACTS OF THE INVASIVE EUROPEAN BUCK
THORN (RHAMNUS CATHARTJCA) AND WHITE MUL
BERRY (MORUS ALBA) 
Erica Boyd, Todd Tracy, Jenna Noble, Erin Brogan, Jacob 
Gaster and Heidi Doty 
Northwestern College 

Allelopathy is the ability of a plant to prevent competition 
for resources by inhibiting the germination and/or growth 
of other plants via the release of secondary metabolites 
from its tissues. European buckthorn (Rhamnus cathar
tica) is often described as having allelopathic properties, 
although the primary research supporting such claims is 
either lacking or questionable in that buckthorn's allelo
pathic properties are not compared to those of other 
plant species. In previous studies, we examined the ger
mination rates and seedling lengths of radish and lettuce 
seeds germinated in various concentrations of buckthorn 
fruit extract compared to blueberry, blackberry, straw
berry, and grape extracts; and various concentrations of 
buckthorn leaf extract compared to leaf extracts of native 
and other invasive trees and plants. In our current study, 
we modified the protocol of our earlier study by germinat
ing seeds on a single piece of filter paper rather than be
tween two pieces of filter paper, and we filtered leaf ex
tracts rather than collecting and using the supernatant. 



We also included in our current study the fruit of the 
white mulberry (Marus alba), an invasive tree that is not 
commonly thought to exhibit allelopathic properties but 
whose leaves appeared to be particularly allelopathic in 
our previous studies. Results of these experiments are 
presented and discussed. 

39. EFFECTS OF EASTERN REDCEDAR AND ITS REMOVAL 
ON INVERTEBRATE ABUNDANCE AND RICHNESS IN TWO 
RELICT PRAIRIES 
Erin Brogan, Jacob Gaster, Jenna Noble, Heidi Doty, Erica 
Boyd and Todd Tracy 
Northwestern College 

Eastern Redcedar is a conifer native to the eastern U.S. 
that has become an insidious invader of prairie communi
ties. To assess the magnitude of its effect on invertebrate 
abundance and diversity, in September 2007 and 2008 
we used pitfall traps to sample invertebrates in cedar
invaded, cedar-removed (cut and burned), and cedar-free 
areas in a fragment of mixed-grass prairie at the Nature 
Conservancy's Niobrara Valley Preserve (NVP), and in ce
dar-invaded and cedar-free areas of a degraded relict 
upland prairie in Oak Grove Park (OGP). Results from 
2007 showed significantly greater carabid beetle abun
dance in cedar-free areas and greater ant abundance in 
the cedar-removed area of NVP, results consistent with 
other studies that show increases in ant abundance in 
recently burned prairie. However, in 2007 traps in cedar
invaded areas were placed only under the cover of the 
cedar trees. We repeated our study in 2008, but with 
traps in cedar-invaded areas placed both beneath the 
cedars and in open areas ~Sm away. Our results from 
NVP show that the presence of cedar cover drastically 
reduces invertebrate abundance and richness compared 
to non-cedar, burned, and open cedar areas, a trend that 
may be attributable to alterations in the soil and microcli
mate beneath the cedars. We also found ant abundance 
in the burned area had declined to numbers significantly 
lowerthan the cedar-free area at NVP. Results from 2007 
and 2008 at OGP are also presented and discussed. 

40. DEEP LEARNING: THE IMPACT OF SKUNK RIVER 
NAVY EXPERIENCE ON ATTITUDES TOWARD, AND UN
DERSTANDING OF, IOWA'S STREAMS 
James T. Colbert, James D. Holtz, Benjamin C. Herman 
and Joanne K. Olson 
Iowa State University 

The Skunk River Navy was established as a service
learning project in the Iowa State University Biology Pro
gram during the fall of 1998. The Skunk River Navy fo
cuses its efforts on biodiversity monitoring and removal of 
trash in local streams, principally the South Skunk River in 
Story County, Iowa. Since 1998 over 50 tons of trash has 
been removed from local streams. Students who entered 
Iowa State University as biology majors during the fall of 
2000, 2001, 2002, 2003, and students who transferred 
into the biology major during that time frame were sur-

veyed for their participation in the Skunk River Navy and 
the impacts of that participation on their attitudes toward 
streams and their understanding of the issues facing 
Iowa's streams. The survey was sent to 465 students. 
One-hundred and sixty-one students responded for a re
turn rate of 35%. Over 80% of respondents who partici
pated in the Skunk River Navy reported that they enjoyed 
the experience, learned new things, got to know other 
students and Biology instructors better, and would recom
mend participation to other students. Ninety-four percent 
of the participants reported that it 'felt good to do some
thing constructive'. Analysis of the survey data by 
MANOVA revealed that students who participated in the 
Skunk River Navy had a more positive attitude toward 
streams (p = 0.004) and had a better understanding of 
the issues facing Iowa's streams (p < 0.000) than did non 
-participants. Participants and non-participants were not 
significantly different with regard to their opinions about 
water quality regulation and policies. 

41. STREAM BANK STABILIZATION IN A SMALL URBAN 
STREAM CORRIDOR 
Kellie Evers 
University of Northern Iowa 

In 2002 and 2004 Dry Run Creek was put on Iowa's im
paired water list due to inadequate biodiversity of benthic 
macro invertebrates, high concentrations of Escherichia 
coli bacteria and high nitrate levels. Most water quality 
problems in Iowa are caused by "non-point" source pollu
tion which is sediment and pollutants such as hydro car
bons, nutrients and bacteria, washing into Iowa's streams 
and lakes from an area called a watershed of farm fields, 
forested lands and/or urban areas. The creek itself is ~ 
25miles of stream channels that eventually empty into the 
Cedar River. The 35 square miles that the Dry Run Creek 
watershed covers leads to a high potential for human use 
and contact. This presentation focuses on specific repairs 
on a segment of Dry Run Creek on the University of 
Northern Iowa (UNI) campus but, past, present, and fu
ture land use upstream and downstream has been con
sidered in all applications. In UNI's partnership with the 
Black Hawk Soil and Water Conservation District, the task 
is to repair areas of erosion; address water quality issues 
from erosion, storm water runoff and discharge waters 
put into the stream; restore areas in and around the 
creek to allow for biodiversity of wildlife and vegetation; 
aesthetically landscape the area; inform the community of 
storm water issues; set in place a management and moni
toring plan to insure future success for the site; make this 
creek accessible, enjoyable and safe for the public. 
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42. AVIAN TRENDS WITHIN NEAL SMITH NATIONAL 
WILDLIFE REFUGE AS COMPARED TO THE LARGER 
LANDSCAPE FROM 1994-2007 
Tyler M. Harms, Brian F. M. Olechnowski and Diane M. 
Debinski 
Iowa State University 

Restoration of native grassland habitat in the midwestern 
U.S. has become crucial to the survival of grassland birds. 
Continued research is needed to monitor the success of 
restoration projects in providing adequate resources to 
grassland obligate birds. Trends of bird species (ten 
grassland obligate species and 5 generalist species) were 
examined over a 13-year time period at Neal Smith Na
tional Wildlife Refuge (NSNWR) and within the surround
ing agricultural landscape in central Iowa. NSNWR was 
established in 1994 and additional prairie has been 
planted each year. Bird surveys were conducted at 80-
120 randomly selected survey points throughout the ref
uge from 1994 to 2007. The average abundance of each 
species was calculated for each year, and regression 
analyses were performed on all years to test for temporal 
trends. Using data from the North American Breeding Bird 
Survey (BBS) as a comparison, trends occurring in the 
refuge will be compared to those occurring in the sur
rounding agricultural matrix. Surveys from ten different 
BBS routes within the forty counties surrounding the ref
uge from 1994-2007 will form the BBS database. Within 
the refuge, the Henslow's sparrow showed an increasing 
abundance (r2=0.4742, p=0.0092) whereas the savan
nah sparrow (r2=0.6666, p=0.0007) showed a decrease 
in abundance. Trends occurring in the surrounding land
scape are currently being examined and will be reported 
in the poster. Given that grassland obligate species 
showed both positive and negative trends within the ref
uge, our results suggest that species-specific restoration 
is needed. 

43. THE EFFECTS OF PLANTING METHODS AND 
GRANIVORY ON SEEDLING EMERGENCE AND ESTAB
LISHMENT IN A TALLGRASS PRAIRIE RECONSTRUCTION 
Justin V. Huisman, Daryl D. Smith and Dave W. Williams 
University of Northern Iowa Tai/grass Prairie Center 

Many resource managers believe (anecdotally) that im
proving seed-to-soil contact when planting a prairie in
creases emergence and establishment of the natives. Re
cent research has shown that granivory can be a major 
factor for seed loss in a prairie planting (Hemsath, 2007). 
This study investigates effects of various seed incorpora
tion methods (none, culti-pack, rake, rake and culti-pack) 
on prairie species emergence and establishment over two 
growing seasons. Granivore exclosures in the research 
plots were used to measure the effects of granivory on 
prairie seedling emergence and establishment. To meas
ure seed incorporation, seed was coated with a fluores
cent powder. Powder coated seed was broadcast in early 
November 2007. Seed was incorporated into the soil by 
culti-packing, raking, or a combination of raking followed 
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by culti-packing. Seed was not incorporated into the soil 
in control plots. A black light was used to quantify seeds 
incorporated into the soil immediately after seeding and 
one week later. One week after seeding there was a 21 % 
seed loss in broadcast treatments with no incorporation 
and no losses in treatments where seed was incorpo
rated. Prairie species emergence and granivory were 
sampled in July and September of 2008. In the treat
ments where raking alone and culti-packing alone were 
done I had a 25% higher seedling emergence. I also 
found that excluding seed predators increased emergence 
by nearly 30%. 

44. WETLAND SEED BANKS AND FRESHWATER BIORE
MEDIATION 
Kathy Leonard 
Buena Vista University 

Humans have depended on freshwater for a variety of 
different social, life sustaining, industrial, and agricultural 
needs. Since freshwater means life to a variety of organ
isms, the watersheds feeding freshwater systems need to 
be considered when evaluating water quality of these 
systems. Freshwater ecosystems linked to wetlands con
tain a natural bioremediation tool that may help maintain 
a high level of water quality. Since 95% of Iowa wetlands 
have been destroyed over the past two hundred years, 
wetland reconstruction may be a viable method of im
proving Iowa's water quality. Seed bank studies indicate 
the presence of native wetland plant species found within 
sediment dominated by invasive aquatic plants. By col
lecting wetland sediment and promoting germination, it is 
possible to discover the presence of potential plants that 
could contribute to plant diversity if an area was to be 
involved in wetland reconstruction. This study is investi
gating wetland abundance and diversity by promoting 
seed bank germination of sediment taken from a fringe 
wetland dominated by Typha latifolia at Little Storm Lake 
in Storm Lake, Iowa collected October, 2007. According 
to a Shannon Diversity Index, seed bank results indicate a 
score of 0.301, when compared to a score of O (zero) 
which indicates the presence of only one species for the 
fringe wetland dominated by T. latifolia. These results 
lead to the potential of using wetland seed banks to 
populate constructed treatment wetland sites as a 
method of improving plant diversity and ultimately water 
quality. 
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46. ASSESSING EFFECTS OF FIRE AND GRAZING ON 
PRAIRIE INSECT BIODIVERSITY 
Michael Rausch 1, Diane M. Debinski1, Laura Merrick1, Ray 
Moranz2, Dave Engle2, Ryan Harr1 and Jim Miller3 

Iowa State University, Oklahoma State University, Uni
versity of Illinois1 

Much debate has ensued over managing prairies for bio
diversity, particularly with respect to insect communities. 
Fire and grazing are coupled processes that historically 
defined prairie ecosystems. However, re-establishing 
these coupled disturbances can be restricted by land use 
legacies imposed by cultivation and other disturbance 
regimes. Burning is important for control of woody and 
exotic plant invasion, but it can also cause insect mortal
ity. Grazing can enhance structural heterogeneity of 
vegetation, but high grazing intensity leaves insufficient 
herbaceous vegetation to carry fire or to provide habitat 
for invertebrates. We established an experiment to 1) test 
the differential effects of homogeneity management 
(burning every 3 years/no grazing vs. burning every 3 
years/ moderate grazing), and heterogeneity manage
ment (patch-burn grazing--burning spatially distinct 
patches with free access by moderately stocked cattle) on 
insects and 2) examine how these responses are medi
ated by prior land use. We initiated our experiment in 
2007 and 2008. Over 100 insect families have been iden
tified and spittlebugs (Cercopidae), leafhoppers 
(Cicadellidae), and ants (Formicidae) were the most 
abundant. An observed difference possibly due to treat
ments was that the spittlebugs were almost twice as 

common in patch-burn-graze sites than in control and 
graze only and the ants were almost twice as common in 
control sites than in graze only and patch-burn-graze 
sites. Additional species level analysis will be required to 
understand the ecological implications of these responses. 

47. COMPARISON OF SMALL MAMMAL POPULATION 
CHARACTERISTICS IN ADJACENT WOODLANDS AND 
PRAIRIES OF MT. TALBOT PRESERVE IN PLYMOUTH CO., 
IOWA 
James C. Stroh, Brett Miner, Justin Flammang, Thomas 
Butzke and Patrick Dempsey 
Morningside College 

A comparison of species composition, density and diver
sity of terrestrial small mammals was initiated in the for
est and grasslands in Mt. Talbot State Preserve and Stone 
State Park in the Loess Hills of western Iowa in Septem
ber, 2007. Line transects (ca 50 m) were established with 
Sherman live traps in both the tall grass prairie commu
nity and in the adjacent hardwood forest. Captured mam
mals were identified, marked and released during a six 
day sample period each month through March 2009. Den
sity was determined using assessment lines. There was a 
significant difference (P < 0.01) between mean mammal 
density in the forest and the grasslands for sixteen 
months of the study. In addition, more species of small 
mammals were captured in the prairie and the Simpson's 
diversity index of the prairie mammals was almost three 
times greater than that of the forested areas. 

48. RECOLONIZATION OF A TALL GRASS PRAIRIE BY 
SMALL TERRESTRIAL MAMMALS AFTER A SPRING BURN 
IN MT. TALBOT STATE PRESERVE IN WESTERN IOWA 
James C. Stroh, Brett Miner, Justin Flammang, Adam 
Mathers and Ryan Oetken 
Morningside College 

The purpose of this study was to document the effect of 
fire on the distribution and abundance of small terrestrial 
mammals in the largest prairie patch in Mt. Talbot State 
Preserve in the Loess Hills of western Iowa. Beginning in 
April 2008, a line transect (50 m) was established with 
Sherman live traps immediately after the prairie was 
burned. Captured mammals were identified, marked and 
released during a six day sample period each month 
through January 2009. No small mammals were captured 
on the burned prairie for the first two months of the 
study. Furthermore, only deer mice (P. maniculatus) and 
white-footed mice (P. /eucopus) were captured on the 
redeveloped prairie until September 2008 when one adult 
prairie vole (M. ochrogastef) was recorded. Density and 
diversity of small mammals increased steadily through the 
fall of 2008 and reached a peak in December ( 439 mam
mals/ha). Following this December peak no small mam
mals were captured during the six day sample period in 
January of 2009. 
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