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Oral Presentation Abstracts 

 
 

Oral Session One: 

 

9:20-9:35 Upasana Ghosh 

 

Potato yield response and N losses as influenced by N management and cultivars 
Upasana Ghosh1, Amitava Chatterjee2, Eric Bremmer3 

1, 2 Department of Soil Science, North Dakota State University, Fargo, ND, USA 

3 Western Ag Innovations, Saskatoon, SK, Canada. 

 

Increasing demand for food supply and concerns about environmental and soil health created a 

compulsion for sustainable management for the most limiting and loss prone nutrient, nitrogen 

(N). Enhanced efficiency fertilizers (EEFs) are believed to have a potential to reduce nutrient loss 

and environmental impact while maintaining or increasing yield. A field study will be conducted 

to evaluate if enhanced efficiency fertilizers and split application can reduce N losses with 

profitable yield compared to conventional fertilization practices in three potato cultivars at 

Northern Plains Potato Growers’ Association Irrigation site near Inkster, ND in 2016. The 

experiment will be laid out with eighteen treatment combinations comprised of six N treatments 

[Growers’ standard, Urea @ 200 lb N/acre, UreaSplit @ 250 lb N/acre, ESN @ 250 lb N/ acre, 

SuperU@ 250 lb N/ acre and Control (no fertilizer N)] and three cultivars [Russet Burbank, Dakota 

Trailblazer, ND8068-5 Russ] in factorial RCBD with four replications. Losses of N through 

ammonia (NH3) volatilization, nitrous oxide (N2O) emission and nitrate (NO3
-) leaching will be 

measured throughout the growing season. After harvest, tuber yield and quality, above ground 

biomass and plant N uptake will be determined. The exact same experiment conducted in 2015 

showed that higher N application rate i.e. above 200 lb N/acre and split application did not 

significantly increase tuber yield. Considering N loss mitigation, ESN @ 250 lb N/acre reduced N 

loss through NH3 volatilization and NO3
- leaching compared to other N treatments as well as 

increased yield significantly over the control and conventional practices in all varieties. SuperU @ 

250 lb N/acre reduced N2O emission significantly, but increased NO3
- leaching and NH3 

volatilization enormously and failed to increase yield significantly compared to control. The 

combined results from 2015 and 2016 will strongly validate the outcomes of the experiment. 

Comprehensively this study focusses on the efficiency of N source, timing and cultivars of Potato 

on target yield achievement. 
 

 

  



9:35- 9:50 Jessica Christianson 

 

Screening hard red spring wheat varieties for reduced phosphorus fertilizer requirement 

Jessica Christianson and Robert J. Goos 

Soil Science Department, North Dakota State University, Fargo, ND 

 

Phosphorus (P) is a main nutrient hard red spring wheat needs for growth and yield potential.  P is a growth 

limiting nutrient in the soil and its reduced availability worldwide will impact growers as there are no 

alternatives for phosphorus in agriculture production.  Due to the finite resources, P has become an ever 

increasing expense for farmers and producers around the world and the quality of the mineral fertilizer has 

begun to decline.  P rapidly dissolves in the soil allowing the nutrient to reach the roots of the wheat plants.  

To understand the uptake and importance of phosphorus in wheat, 89 varieties of historical, current, and 

soon-to-be-released hard red spring wheat genotypes were screened.  The 89 wheat varieties were grown 

in a greenhouse over two years, using sodium phosphate at concentrations of 0, 5, 10, and 20 milligrams to 

show a rate response to the fertilizer.  The genotypes were then assessed using the Klepper/Haun technique 

for rating the main stems and tillers.  The material was harvested, dried, and the dry tissue analyzed 

colorimetrically for total P content using a spectrophotometer.  Using these results I will discuss whether 

there is a difference in the genotypes abilities to uptake and efficiently use the phosphorus. 

9:50-10:05 John Breker 

 

Recalibration of soil potassium test for corn in North Dakota 

John S. Breker and David W. Franzen 

Department of Soil Science, North Dakota State University, Fargo, ND 

 

Potassium (K) fertilizer recommendations for corn (Zea mays, L.) are commonly guided by soil sampling 

and testing. The standard soil K test method in the North Central region of the United States employs a 

neutral 1.0 M NH4OAc extraction on air-dry or oven-dry soil; however, sample drying and date of soil 

sampling have been shown to affect the amount of extractable K from samples. Furthermore, yield 

responses to K fertilization may be inconsistent on low and high K soils. Following decades of cropping, 

soil K levels in North Dakota are becoming lower, prompting reassessment of the soil K test and K fertilizer 

recommendations for modern corn hybrids. Potassium rate trials were established in southeastern North 

Dakota during 2015 and 2016 with objectives to evaluate soil K testing methods and their relationship with 

corn yield response to K fertilization and to assess seasonal soil K variation. Soil K test methods evaluated 

were NH4OAc on air-dry and field-moist soil, sodium tetraphenylboron, and an ion-exchange resin. Sample 

drying increased NH4OAc-extractable K; thus, the standard soil test overestimated soil K compared to its 

field condition. Soil test K was affected by the date of soil sampling at most sites, following a sinusoidal 

pattern. Relative grain yield was regressed against extractable K of the different methods to determine the 

best predictor of yield response to K fertilization. Mineralogical analysis for K-bearing minerals and clay 

species addressed some but not all inconsistences between soil K and yield responses. An adequate soil K 

test remains to be identified in North Dakota. 

 

  



10:05-10:20 Samantha Ritter 

 

Thermal desorption effects on soil biological properties 

Samantha Ritter1, Thomas DeSutter1, Peter O’Brien1, Heather Dose2, Francis Casey1, Abbey Wick1, and 

Eakalak Khan3 

1Department of Soil Science1, North Dakota State University, Fargo, North Dakota, USA 
2USDA Agricultural Research Service, Morris, MN 
3North Dakota State University Department of Civil and Environmental Engineering, Fargo, ND 

 

With continued dependence on fossil fuels and increasing crude oil production, accidental releases of 

petroleum hydrocarbons (PHC) from the oil are prone to occur during extraction, storage, or transportation.  

This may result in altered soil biology which play a critical role in nutrient cycling.   Ex situ thermal 

desorption (TD) is one PHC remediation technique, which involves heating the soil at 350°C to volatilize 

the hydrocarbons, effectively removing the contaminant from the soil.  With little known on the effects of 

TD on soil biological properties, the objective of this research is microbial functions and communities.  The 

soils used in this study, mapped as Williams-Zahl loams, were collected from an active oil-spill remediation 

site on agricultural land in northwest North Dakota, USA.  In this study the activities and quantification of 

N cycling enzymes were assayed in oil-contaminated soil, TD-treated soil, and non-contaminated soil. Soil 

enzyme activity levels (urease and nitrate reductase) were determined on a colorimetric basis and gene copy 

numbers of ammonia oxidizing archaea (AOA) and bacteria (AOB) (amoA gene) were determined using 

quantitative Polymerase Chain Reaction (qPCR).  Nitrogen transforming microorganisms, measured by 

enzymes and gene quantification, were reduced in contaminated and TD treated soil as compared to 

uncontaminated soil.  However, microbial activities were increased by mixing contaminated and treated 

soil with uncontaminated topsoil.  The results of these studies consider the impact on soil microbial 

processes after TD treatment.  The results will indicate if TD impacts long-term nutrient cycling and the 

viability of TD as a hydrocarbon-remediation strategy in cropland.  

 

BREAK 

Oral Session Two: 
10:30-10:45 Garret Hecker 

 

12:00-1:00 Poster Session 

Plant community influences on intermittent stream stability 
Garret Hecker  

Department of Animal Science 

 

The composition of the greenline plant community, the vegetation closest to the water’s edge of a stream, is 

linked to the stability of riparian ecosystems. Cool season exotic upland grasses are invading native plant 

communities across the northern Great Plains, potentially compromising streambank stability and increasing the 

risk of erosion within riparian ecosystems.  To determine how the species composition of the greenline 

community impacts stream type and the risk of streambank erosion, thirty five reaches across five watersheds 

were sampled to determine the dominant greenline vegetation.  This study took place in Bowman County, ND 

where majority of the land is utilized for livestock production.  The stream types were delineated using Rosgen’s 

classification of natural rivers methods that separates reaches based on the streams dimensions.  Canopy cover 

and composition was assessed using the line point intercept method along a 100 ft. transect in the greenline 

community.  The Bank Erosion Hazard Index (BEHI) was used to assess the streams susceptibility to erosion to 

help determine bank stability. A Nonmetric Multidimensional Scaling ordination was performed in PC-Ord using 

the Sorenson (Bray-Curtis) distance measure and the slow and thorough autopilot options.  Analysis of the data 

determined that the most stable stream types (E and C channels) and lower BEHI scores were associated with 

high amounts of litter and facultative wet species.  In comparison, unstable F channels were associated with early 

successional species, bare ground, and saline soils.  Late successional facultative wetland species therefore offer 

the most protection to intermittent stream banks.  



10:45-11:00 Cayla Bendel 

 

Floristic resource availability influences plant-pollinator interaction networks in working landscapes 

Cayla Bendel1, Torre J. Hovick1, Ryan F. Limb1, and Jason P. Harmon2 
1Range Sciences, North Dakota State University, Fargo, ND and 2Entomology, North Dakota State University, 

Fargo, ND 

 
Human-induced global change has driven biodiversity loss so that we now require conservation intervention to 

sustain remaining ecosystem functions and services. In grasslands managed for biodiversity as well as livestock 

forage services, it is essential to investigate the effects of grazing on production and ecosystem stability. 

Consideration for biodiversity should not be limited to species richness but also include the diversity of 

ecological interactions between species. To further guide grassland conservation, we examined relationships 

between management practices and plant-pollinator interaction networks in the Sheyenne National Grasslands 

in the summers of 2015 and 2016. We plotted visitation networks and calculated a species-level specialization 

index (d’) for each bee species collected, as well as a network-level specialization index (H2’). These indices 

range from 0-1 with 0 being the most generalized and 1 being the most specialized. We collected 1,119 bees 

representing the genera Apis, Agopostemon, Andrena, Augochloropsis, Bombus, Colletes, Halictus, Hylaeus, 

Lassioglossum, Melissodes, and Nomia.  Among the 81 total available flowering species on the landscape, bees 

were found actively pollinating 34 species, of which 29 were native and five were non-native species. There 

were over 80 different plant-pollinator interactions between selected flowering plants and bee species. The 

variation in our species specialization indices can be linked to floristic resource availability driven by current 

and historic land use practices. At the network-level, we propose that invasions by non-native flowering plants 

(e.g. Euphorbia esula and Trifolium spp.) as well as domesticated honeybee (Apis mellifera) colonies are 

simplifying the ecological networks. Ultimately, understanding how management practices impact ecological 

networks will be crucial to developing approaches for conserving the ecological interactions that support 

ecosystem services and sustain production in grasslands.  

 

 
11:00-11:15 Joseph Orr 

 

Factors affecting secretive marshbird and passerine abundance in North Dakota 
Joseph T. Orr1, Torre J. Hovick1, Benjamin A. Geaumont2, and Craig Marshall1 
1School of Natural Resource Sciences—Range Program, North Dakota State University, Fargo, ND 58108 

USA 
2Hettinger Research Extension Center, North Dakota State University, Hettinger, ND 58639 USA 

 

Over the last two centuries >50% of North American wetlands have been drained for agricultural production. As 

a result, wetland dependent wildlife are of high conservation concern. Of particular importance is the prairie 

pothole region (PPR) of North America that produces 50-80% of the continents waterfowl and provides habitat 

for >100 other wetland bird species. Despite the importance of the PPR for biodiversity conservation, few studies 

have estimated densities for secretive marshbirds (SMB) and wetland dependent passerines in this region. We 

used distance sampling to investigate habitat selection and abundance of wetland birds in the PPR. We detected 

327 SMB’s, which comprised of seven of our nine focal species. The most abundant species was Virginia rail 

(Rallus limicola) 2.5 ± 0.7 birds-ha, followed by pied-billed grebe (Podilymbus podiceps) 0.7 ± 0.1 bird-ha, 

American bittern (Botaurus lentiginosis) 2.1 ± 1.7 birds-ha, and sora (Porzana carolina) 2.1 ± 0.9 birds-ha. 

Additionally, we detected 20 passerine species and estimated densities for species of conservation interested 

including marsh wren (Cistothorus palustris) 11.2 ± 0.9 birds-ha, common yellowthroat (Geothlypis trichas) 10.8 

± 1.2 birds-ha, song sparrow (Melospiza melodia) 4.4 ± 0.3 birds-ha, and sedge wren (Cistothorus platensis) 4.6 ± 

1.8 birds-ha. This preliminary data suggests that the PPR region is of great importance to wetland dependent birds 

and this information coupled with future analyses on landscape variables influencing habitat selection will 

greatly improve our knowledge and ability to target conservation for wetland bird species in the northern Great 

Plains.   

 



11:15-11:30 Rebecca Trubitt 

 

Foraging resource selection of rangeland bats 

Rebecca T. Trubitt1, Erin H. Gillam2, and Torre J. Hovick1 

1School of Natural Resource Sciences—Range Program, North Dakota State University, Fargo, ND 58108 
2Biological Sciences, North Dakota State University, Fargo, ND 58108 

 

Insectivorous bats are highly important ecosystem service providers that are increasingly threatened by factors 

such as land use change, climate change and disease. Despite their ecological importance, relatively little is 

known about the distribution and resource needs of bats in the Great Plains. Our objective was to inventory bats 

in the northern Great Plains using acoustic survey methods, and model the influence of landscape variables on 

resource use. We deployed Pettersson d500x ultrasonic bat detectors at 244 sites randomly selected from a 1 km 

point grid covering the study area for a total of 854 detector-nights. We identified the collected calls using 

Sonobat autoclassification software and accepted classifications made with at least 95% confidence. We 

recorded 5,514 calls that met our inclusion criterion from four bat species: big brown bats (Eptesicus fuscus), 

eastern red bats (Lasiurus borealis), silver haired bats (Lasionycteris noctivagans) and hoary bats (Lasiurus 

cinereus), and we confirmed the presence of these species with mist netting. The most commonly recorded bat 

was L. noctivagans (78% of sites), followed by L. cinereus (61% of sites), E. fuscus (52% of sites) and L. borealis 

(9% of sites). Future analyses will model the responses of these species to landscape variables including the 

amount of open water, trees, row crops and open grassland in the surrounding landscape, the distance to trees, 

water or human-built structures, and road density. This study has added greatly to our understanding of the 

distribution and resource use of bats in the northern Great Plains and will guide future conservation planning for 

these species. 

 
 

BREAK 
 

12:00-1:00 Poster Session 

 

SNRS 2016 Poster Abstracts 

 
#1 

Can we increase crop productivity under Fargo clay soils with the adoption of subsurface tile 

drainage? 

U. Acharya, A. Chatterjee, A. Daigh, N. Cattanach 

Department of Soil Science, North Dakota State University, Fargo, ND 58108-6050 

 

Subsurface tile drainage is evident as common practice under poorly drained high clay soils to remove 

excess water. This long-term on-farm project has been evaluating the feasibility of adopting conservation 

tillage practices under tile drained condition and optimizing tile depth and spacing under Fargo clay soils. 

Tile was installed in June 2013. During 2015 growing season, corn-soybean rotation had higher yield than 

continuous corn for both tile drained and surface drained soils. Chisel-plough had higher yield followed by 

strip-plough and NT under tile drainage while NT gives higher yield in surface drainage in both rotations. 

For tile-spacing and-depth experiment, surface drained had the highest yield, whereas the lowest yield was 

observed under tile with 50 ft spacing and 4-ft depth. From both experiments, it was evident that high 

rainfall intensity might increase the nitrate leaching loss and resulted into yield loss under tile drained 

condition. 

 

 

 

 

 



#2 

Floristic resource availability influences plant-pollinator interaction networks in working 

landscapes 

Cayla Bendel1, Torre J. Hovick1, Ryan F. Limb1, and Jason P. Harmon2 
1Range Sciences, North Dakota State University, Fargo, ND and 2Entomology, North Dakota State 

University, Fargo, ND 

 

Human-induced global change has driven biodiversity loss so that we now require conservation intervention 

to sustain remaining ecosystem functions and services. In grasslands managed for biodiversity as well as 

livestock forage services, it is essential to investigate the effects of grazing on production and ecosystem 

stability. Consideration for biodiversity should not be limited to species richness but also include the 

diversity of ecological interactions between species. To further guide grassland conservation, we examined 

relationships between management practices and plant-pollinator interaction networks in the Sheyenne 

National Grasslands in the summers of 2015 and 2016. We plotted visitation networks and calculated a 

species-level specialization index (d’) for each bee species collected, as well as a network-level 

specialization index (H2’). These indices range from 0-1 with 0 being the most generalized and 1 being the 

most specialized. We collected 1,119 bees representing the genera Apis, Agopostemon, Andrena, 

Augochloropsis, Bombus, Colletes, Halictus, Hylaeus, Lassioglossum, Melissodes, and Nomia.  Among the 

81 total available flowering species on the landscape, bees were found actively pollinating 34 species, of 

which 29 were native and five were non-native species. There were over 80 different plant-pollinator 

interactions between selected flowering plants and bee species. The variation in our species specialization 

indices can be linked to floristic resource availability driven by current and historic land use practices. At 

the network-level, we propose that invasions by non-native flowering plants (e.g. Euphorbia esula and 

Trifolium spp.) as well as domesticated honeybee (Apis mellifera) colonies are simplifying the ecological 

networks. Ultimately, understanding how management practices impact ecological networks will be crucial 

to developing approaches for conserving the ecological interactions that support ecosystem services and 

sustain production in grasslands.  

 

 

#3 

How do students across three different demographics perceive the environment? 

Kory Bonnell, Christina Hargiss, Jack Norland  

 

Environmental education is a topic that has been promoted by advocates and researchers for more than three 

decades; however, the majority of public schools still fail to cover the fundamental basics of environmental 

education in their curriculum.  This project assesses how 10th grade high school students in different 

geographical locations understand environmental concepts including recycling, food production, and the 

concept of a natural environment.  Tenth grade students were surveyed in the Fall of 2015 across the three 

demographics including rural, urban cluster, and large metropolitan/inner city areas.  Questionnaires were 

designed using the Likert Scale and other qualitative inquiries in order to quantify differing perceptions 

between the three demographic groups.  Results indicate that students in different demographics have some 

different perceptions of the three environmental concepts and that a student’s environmental surroundings 

often dictate their perceptions of recycling, food production, and their concept of the natural environment.  

Information from this project can be used by environmental professionals to better understand the next 

generation’s perceptions on the environment and how they can successfully employ and educate this group 

of young people.    

 

 

 

 

 



#4 

Recalibration of soil potassium test for corn in North Dakota 

John S. Breker and David W. Franzen 

Department of Soil Science, North Dakota State University, Fargo, ND 

 

Potassium (K) fertilizer recommendations for corn (Zea mays, L.) are commonly guided by soil sampling 

and testing. The standard soil K test method in the North Central region of the United States employs a 

neutral 1.0 M NH4OAc extraction on air-dry or oven-dry soil; however, sample drying and date of soil 

sampling have been shown to affect the amount of extractable K from samples. Furthermore, yield 

responses to K fertilization may be inconsistent on low and high K soils. Following decades of cropping, 

soil K levels in North Dakota are becoming lower, prompting reassessment of the soil K test and K fertilizer 

recommendations for modern corn hybrids. Potassium rate trials were established in southeastern North 

Dakota during 2015 and 2016 with objectives to evaluate soil K testing methods and their relationship with 

corn yield response to K fertilization and to assess seasonal soil K variation. Soil K test methods evaluated 

were NH4OAc on air-dry and field-moist soil, sodium tetraphenylboron, and an ion-exchange resin. Sample 

drying increased NH4OAc-extractable K; thus, the standard soil test overestimated soil K compared to its 

field condition. Soil test K was affected by the date of soil sampling at most sites, following a sinusoidal 

pattern. Relative grain yield was regressed against extractable K of the different methods to determine the 

best predictor of yield response to K fertilization. Mineralogical analysis for K-bearing minerals and clay 

species addressed some but not all inconsistences between soil K and yield responses. An adequate soil K 

test remains to be identified in North Dakota. 

 

 

#5 

Understanding plant blindness: Simplified mental models may be reducing the ability of children to 

accurately see plants. 

Paula Comeau, Jack Norland, Allison Wallace, Christina Hargiss, Anthony Bormann 

 

It has been speculated that most people have plant “inattentual” blindness. Meaning plants go unnoticed by 

the majority of the population. This study sought to combine the knowledge of multiple disciplines to 

determine if there is evidence for this blindness, and what information people with little training in botany 

notice when visually examining plants. To do this, third grade students were introduced to various native 

prairie and wetland plants through demonstration lectures during a curriculum-based field trip to a natural 

area. Students were asked to draw a specific prairie plant identified by the field trip leader. Drawings were 

analyzed based on the plant characteristics represented in the drawings.  Using a coding scheme taken from 

Human Figure Drawing (HFD) research. Trends of oversimplification were discovered in the drawings; as 

well as potential evidence oversimplified mental prototypes. The features that students tend to draw were 

fundamental characteristics of a “plant” (stem, leaf, and flower). Some drawings included inaccurate 

additions, such as tulip-like flowers on plants that did not have a macro-flora structure, like Poison Ivy. 

These results suggest that students have a tendency to ignore more subtle details of plants, and have overly 

simplified mental prototypes that can lead to misrepresentation. This research represents one of the first 

studies to investigate the roots of “plant blindness” and what may be contributing to an over-arching 

inclination of mental dismal of plant communities.  It is the hope that the findings from this study will help 

outreach professionals further science literacy across age groups. 

 

 

 

 

 

 

 



#6 

Evaluation of cattle grazing use when applying raffinate to leafy spurge invaded rangelands  

Tracy Ellig, Kevin Sedivec, Dennis Whitted, Ryan Limb, Kent Belland 

 

Leafy spurge (Euphorbia esula L.) is a noxious weed that threatens grasslands throughout the northern 

Great Plains. Leafy spurge threatens prairie communities by displacing native species and reducing 

diversity. Leafy spurge is not grazed by cattle.  Effective management of this plant requires awareness of 

practices available for control. Today, herbicides remain the most effective and commonly used practice to 

manage leafy spurge. However, if we can change the grazing behavior of cattle to consume leafy spurge, 

we would convert a weed into a valuable forage. In this study we tested the use of raffinate, a molasses 

extract, as a spray on feed attractant to increase forage and feed palatability of leafy spurge. The study 

consisted of three treatments to include 100% raffinate, 50% raffinate:50% water mixture, salt blocks and 

a control using a random block design with three replicates. The study was conducted on the Gilbert C. 

Grafton Military Training Base (South Unit) near McHenry, ND. Treatments were grazed with cow/calf 

pairs throughout the study duration. Treatments were applied in mid-June, mid-July and again in early 

September.  Study objectives were to 1) determine if raffinate applied at two different ratios would attract 

cattle to consume leafy spurge and 2) determine if cattle grazing leafy spurge would alter the plant 

community over time.  Degree of disappearance was determined by clipping 0.25 m2 plots systematically 

place in all treatments every 8 m at the end of the grazing season.  Plant composition was determined by 

collecting graminoid species presence;absence using 0.1m2 every 5 m and density of leafy spurge and other 

broad leaf forbs using a 0.25m2 plot every 5 m. Research data is currently being analyzed.  Based on our 

observations during the data collection periods, cattle grazed leafy spurge at a higher rate on the 100% 

raffinate and salt block treatments. 

 

 

 

#7 

Effects of increased soil nitrogen on the growth and competition between native and invasive 

grasses 

Megan Endreson & Ryan Limb 

North Dakota State University, Range Science 

 

Land management is currently challenged by the emergence of novel ecosystems developed through exotic 

species invasions. Kentucky bluegrass (Poa pratensis) and yellow sweet clover (Melilotus officinalis) are 

exotic species currently invading native grasslands and reducing plant diversity. Understanding the 

mechanisms behind Poa establishment and its interactions with other species will advance current strategies 

to control its invasion. Therefore, we determined how increased soil nitrogen from Melilotus impacts both 

the growth of and competition between native western wheatgrass (Pascopyrum smithii) and invasive 

Kentucky bluegrass. In a controlled greenhouse environment, we grew Melilotus in pots and killed each 

plant by clipping at the soil surface after eight weeks of growth. We transplanted three different Poa and 

Pascopyrum seedling combinations into pots both with and without increased nitrogen from Melilotus. 

Laboratory analyses indicated that Melilotus treated soils experienced a 248.35% increase in nitrates and a 

348.37% increase in ammonium over control soils. Above-ground biomass production of both Poa and 

Pascopyrum grown alone and in competition with one another increased in soils with enhanced nitrogen. 

However, when grown together in Melilotus treated pots, Poa biomass increased (520.80%) two-fold over 

that of Pascopyrum (257.05%). Our results indicate that Poa is able to utilize more increased soil nitrogen 

than native grasses, such as Pascopyrum, which evolved under limited, rather than excess soil nitrogen. 

Additionally, these results suggest Melilotus may alter the environment in a manner which facilitates Poa 

invasions. Therefore, control of either yellow sweet clover or Kentucky bluegrass will require management 

for both exotic invaders. 

 



#8 

Assessment of change over time at reference condition wetlands in North Dakota 

Savannah Fritz, Christina Hargiss and Edward Dekeyser  

Department of Natural Resource Management  

 

Changing climate and increased human disturbance in the Prairie Pothole Region (PPR) of North Dakota 

can cause shifts in vegetation communities for many wetlands across the state. This study focuses on 

wetlands functioning at the highest ecological state, or reference condition. These wetlands are known for 

having incredibly diverse plant communities. Vegetation has proven to be one of the most sensitive features 

of wetland systems; therefore, wetland plants serve as a good indicator for assessing wetland condition. 

Four seasonal, four temporary and four semi-permanent reference condition wetlands were assessed during 

the summer of 2016 utilizing a quadrat method to assess vegetation in the low prairie, wet meadow, and 

shallow marsh zones. Data was then compared to vegetation data taken at each sites at least 10 years prior 

to 2016 to determine changes and trends in the plant communities. The information from this study is 

relevant to land managers and wetland professionals. The changes in plant communities could shed light 

on the migration of invasive species and the conversions occurring as a result of climate change and human 

disturbance.  

 

 

 

#9 

Control of moisture and rhizosphere in nutrient release and plant uptake in two soil types of North 

Dakota using ion exchange resin membrane (PRS® probe) 

Upasana Ghosh1, Amitava Chatterjee2, Eric Bremmer3 

1, 2 Department of Soil Science, North Dakota State University, Fargo, ND, USA 

3 Western Ag Innovations, Saskatoon, SK, Canada. 

 

Soil moisture is one of the most important factors in governing plant nutrition by its influence on nutrient 

movement, solution chemistry and microbial activity. Available nutrient concentration in soil, generally 

determined using soil test, is often poorly correlated with plant uptake because of the rhizosphere effect and 

various dynamic properties of soil. A greenhouse experiment was conducted to investigate how the moisture 

and rhizosphere controls nutrient availability in soil over a specific period of time using the ion exchange 

resin membrane (PRS® probes) and corn in 2016 at North Dakota State University. The experiment was 

conducted in factorial completely randomized design with 12 treatment combinations [2 soil types 

(Wyndmere and Inkster) × 3 moisture levels (40%, 60%, 80% field capacity or FC) × 2 rhizosphere 

environment (with and without plant)]. Cation and anion exchange probes were inserted in each pot for 

three days at V3 and V7 stages to estimate the nutrient availability. Plant biomass, root volume and average 

root diameter increased significantly with increase in moisture content in both soils and attained maximum 

at 80% FC. Plant nutrient uptakes were better correlated with available nutrient with rhizosphere compared 

to that without rhizosphere. The availability of different nutrients depend on a complex interaction of 

moisture, soil type and rhizosphere effect. The results suggest to maintain soil moisture at 80% FC for better 

crop growth. Sampling within rhizosphere zone using PRS® probes promises good prediction of nutrient 

uptake as rhizosphere significantly moderates nutrient release depending upon moisture and soil type. 

 

 

 

 

 

 

 

 



#10 

Evaluating water usage in connection with unconventional oil and gas development in the Williston 

Basin in North Dakota, Montana, and South Dakota 

Amy Gnoinskya, Christina Hargissa, Kathleen Rowlandb, and Janet Carterc 
aSchool of Natural Resource Sciences, North Dakota State University 
bUSGS North Dakota Water Science Center 
cUSGS South Dakota Water Science Center 

 

The U.S. Geological Survey (USGS) has initiated two studies to better understand water use associated 

with oil and gas development.  The first study is through North Dakota State University to assess available 

municipal water-use data and aggregate water-use categories to more effectively determine trends in oil 

and gas development on municipal water use statewide.  The second study aims to develop methods to 

estimate water use associated with unconventional oil and gas (UOG) development in the United States, 

including a pilot study of water use associated with UOG development in the Williston Basin in North 

Dakota, Montana, and South Dakota. Technological advances like horizontal drilling, scarcity of access to 

conventional oil and gas fields, and increase of oil and gas prices have intensified development of UOG in 

the United States. These studies will fill needed knowledge gaps and inform water-use management in 

North Dakota, Montana, and South Dakota. 
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Road dust abatement techniques in Western North Dakota 

Kayla Graber, Christina Hargiss, Jack Norland, Thomas DeSutter, and Mark Strand 

Department of Natural Resources Management  

 

Energy development in western North Dakota has led to an increase in gravel road usage and dust emissions.  

The objectives of this study were to: 1) investigate magnesium chloride and produced waters (“brine”) as 

abatement techniques; 2) quantify and identify the components of road dust at the sites; and 3) determine 

how brine impacts road clay binders.  Three roads were chosen based on proximity to high activity areas to 

mimic the high flow of traffic recently seen.  Dust collectors were placed at 10, 20, 40, and 60 meters from 

the road in randomly assigned sections.  Gravel samples were collected prior to applications from each road 

for a clay bidder experiment.  Preliminary results indicate that brine is not as effective as magnesium 

chloride as an abatement technique.  Results of this study are important to land managers as there is potential 

for both dust and abatement techniques to cause ecological impacts.   
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Plant community influences on intermittent stream stability 

Garret Hecker  

Department of Animal Science 

 

The composition of the greenline plant community, the vegetation closest to the water’s edge of a stream, 

is linked to the stability of riparian ecosystems. Cool season exotic upland grasses are invading native plant 

communities across the northern Great Plains, potentially compromising streambank stability and 

increasing the risk of erosion within riparian ecosystems.  To determine how the species composition of the 

greenline community impacts stream type and the risk of streambank erosion, thirty five reaches across five 

watersheds were sampled to determine the dominant greenline vegetation.  This study took place in 

Bowman County, ND where majority of the land is utilized for livestock production.  The stream types 

were delineated using Rosgen’s classification of natural rivers methods that separates reaches based on the 

streams dimensions.  Canopy cover and composition was assessed using the line point intercept method 

along a 100 ft. transect in the greenline community.  The Bank Erosion Hazard Index (BEHI) was used to 

assess the streams susceptibility to erosion to help determine bank stability. A Nonmetric Multidimensional 

Scaling ordination was performed in PC-Ord using the Sorenson (Bray-Curtis) distance measure and the 

slow and thorough autopilot options.  Analysis of the data determined that the most stable stream types (E 

and C channels) and lower BEHI scores were associated with high amounts of litter and facultative wet 

species.  In comparison, unstable F channels were associated with early successional species, bare ground, 

and saline soils.  Late successional facultative wetland species therefore offer the most protection to 

intermittent stream banks.  
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Corn response to sulfur-fertilizer application rates 

J. Kaur and A. Chatterjee 

Department of Soil Science, NDSU, Fargo, ND-58108 

 

Growing sulfur (S) deficiency across the North Dakota region requires to develop S fertilizer 

recommendation for corn. Decrease in atmospheric S deposition in addition to large S removal by corn and 

soybean results in depletion of soil available sulfur. On-farm field trails were conducted to evaluate the 

corn response to S additions in the Red River Valley of ND and MN at five sites in 2016. Five sulfur rates 

of 0, 10, 20, 30, 40 lb SO4-S/ac in randomized complete block design with four replications were used. 

Ammonium sulfate was used as sulfur source and fertilizer was broadcasted and incorporated before 

planting. Leaf S concentration at V6 stage increased with fertilizer S applications at all five sites, being 

highest leaf S concentration with 40 lb SO4/ac at two sites and with 30 lb SO4/ac at other three sites. 

Significant grain yield response to fertilizer S application was observed at two out of five sites. Our results 

indicate corn sulfur response varies with soil type and we will be conducting this experiment again in next 

growing season to validate our findings. 
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Conservation concerns and preliminary density estimates for grassland butterflies in the Dakotas 
Katherine Kral 

North Dakota State University, Range Science 

 

Butterfly abundance and diversity have declined as a result of landscape fragmentation, pesticide use, 

climate change, and other stressors. These drivers of decline are expected to continue and further reduce 

butterfly populations in the future. Because butterflies are integral to ecosystem services, notably supporting 

and cultural services, maintaining populations is a primary concern for conservationists, managers, and 

researchers. Most butterfly research in the Northern Great Plains is currently restricted to monitoring 

surveys that produce site indices, fail to account for imperfect detection, and produce biased results. Our 

objective was to estimate unbiased densities for grassland butterflies throughout the Dakotas to inform 

conservation planning and management. We used line-transect distance sampling protocols to survey 20 

sites in 2015 and 25 sites in 2016. Across our survey region (~3,000 ha), abundant species typically 

numbered in the tens of thousands, with Common Wood Nymphs having the highest density at 8.4 

individuals·ha-1 (95% CI 6.0-11.9). Other abundant species had densities ranging from 4.6-6.9 

individual·ha-1. We were also able to estimate densities for Monarchs and Regal Fritillaries, two species of 

conservation concern. Monarch density was 0.8 individual·ha-1 (95% CI 0.4-1.6), while Regal Fritillary 

density was slightly higher at 1.1 individuals·ha-1 (95% CI 0.5-2.3). Both species rely on specific hosts 

plants which could make them more vulnerable to various stressors compared to common generalists. As 

conservation efforts increase, more background knowledge can aid and improve research objectives and 

design, leading to a greater understanding of grassland butterfly ecology and management strategies in the 

Great Plains. 
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Breeding bird response to woody vegetation in northern mixed-grass prairie 
Craig Marshall1, Torre J. Hovick1, Benjamin Geaumont2, Scott L. Kronberg3 

1Range Science, North Dakota State University, Fargo, ND 58108, USA 

2Hettinger Research Extension Center, Hettinger, ND 58639, USA 

3USDA-ARS, Northern Great Plains Research Laboratory, Mandan, ND 58554, USA 

 

Contiguous grasslands of North America have been converted into a mosaic of forested areas, agricultural 

crops, and isolated grassland tracts. Remaining grassland tracts have been stressed or degraded due to the 

loss or mismanagement of disturbance regimes (e.g. fire and herbivory). Alterations to disturbance regimes 

create homogeneous grassland plant communities and allows for the establishment of woody plant species. 

Although woody plants can create structural and compositional heterogeneity within grasslands, they may 

functionally alter grassland associated communities and displace grassland wildlife. We evaluated 

grassland breeding bird species response to woody plant encroachment within a mixedgrass prairie system. 

We evaluated the bird community using line transect surveys during the breeding season within nine grazed 

mixed-grass prairie landscapes. We used non-metric multidimensional scaling and generated species 

abundances using distance sampling to describe species level changes to the presence of woody plants. We 

detected 517 individuals of 32 different breeding bird species. With shrub coverage as our main vector, we 

determined that grassland birds, such as Grasshopper Sparrow (Ammodramus savannarum) and Western 

Meadowlark (Sturnella neglecta), were associated with areas containing minimal shrub coverage, whereas 

shrub species, such as Brown Thrasher (Toxostoma rufum), Clay-colored Sparrow (Spizella pallida), and 

Yellow Warbler (Setophaga petechial), were closely associated with greater shrub coverage within 

pastures. As shrub coverage increases within mixed-grass prairie landscapes, the breeding bird community 

structure will shift from a grassland dominated bird assemblage towards a woody tolerant grassland and 

shrub-dominated assemblage. In order to conserve grassland breeding bird populations, disturbance 

regimes must be restored and properly applied to grassland systems in order to remove and control woody 

plant encroachment. 
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Factors affecting secretive marshbird and passerine abundance in North Dakota 
Joseph T. Orr1, Torre J. Hovick1, Benjamin A. Geaumont2, and Craig Marshall1 
1School of Natural Resource Sciences—Range Program, North Dakota State University, Fargo, ND 

58108 USA 
2Hettinger Research Extension Center, North Dakota State University, Hettinger, ND 58639 USA 

 

Over the last two centuries >50% of North American wetlands have been drained for agricultural 

production. As a result, wetland dependent wildlife are of high conservation concern. Of particular 

importance is the prairie pothole region (PPR) of North America that produces 50-80% of the continents 

waterfowl and provides habitat for >100 other wetland bird species. Despite the importance of the PPR for 

biodiversity conservation, few studies have estimated densities for secretive marshbirds (SMB) and wetland 

dependent passerines in this region. We used distance sampling to investigate habitat selection and 

abundance of wetland birds in the PPR. We detected 327 SMB’s, which comprised of seven of our nine 

focal species. The most abundant species was Virginia rail (Rallus limicola) 2.5 ± 0.7 birds-ha, followed by 

pied-billed grebe (Podilymbus podiceps) 0.7 ± 0.1 bird-ha, American bittern (Botaurus lentiginosis) 2.1 ± 

1.7 birds-ha, and sora (Porzana carolina) 2.1 ± 0.9 birds-ha. Additionally, we detected 20 passerine species 

and estimated densities for species of conservation interested including marsh wren (Cistothorus palustris) 

11.2 ± 0.9 birds-ha, common yellowthroat (Geothlypis trichas) 10.8 ± 1.2 birds-ha, song sparrow (Melospiza 

melodia) 4.4 ± 0.3 birds-ha, and sedge wren (Cistothorus platensis) 4.6 ± 1.8 birds-ha. This preliminary data 

suggests that the PPR region is of great importance to wetland dependent birds and this information coupled 

with future analyses on landscape variables influencing habitat selection will greatly improve our 

knowledge and ability to target conservation for wetland bird species in the northern Great Plains.   
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The world common gardens – Where ecosystem services and community converge 

Jesse Riley, Christina Hargiss, and Jack Norland 

 

Stormwater that falls in urban areas often has little chance to infiltrate the ground and moves into the 

watershed untreated. While typical detention basins function as water storage areas, the Fargo Project aims 

at reinforcing the city’s cultural and social fabric by creating a park within a basin that nearby inhabitants 

use as a place to walk, play, gather and grow food, and about the environment and ecosystem services first 

hand. Creating a multi-use system that can benefit urban residents and the environment. The people that 

utilize the Fargo Project are urban residents and the majority are New Americans from any number of 

nationalities often taking refuge in our country. This study involving stakeholder participation, vegetation, 

and water quality provides a distinct look at the multifaceted components that make up culturally beneficial 

infrastructure. The main goal of this research is to create a model, backed by scientific data, that validates 

the design and retrofitting of stormwater detention basins to serve as a space to meet a community’s needs 

for art, gathering, recreation, ecosystem services, and environmental education. 

 

 

  



#18 

Thermal desorption effects on soil biological properties 

Samantha Ritter1, Thomas DeSutter1, Peter O’Brien1, Heather Dose2, Francis Casey1, Abbey Wick1, and 

Eakalak Khan3 

1Department of Soil Science1, North Dakota State University, Fargo, North Dakota, USA 
2USDA Agricultural Research Service, Morris, MN 
3North Dakota State University Department of Civil and Environmental Engineering, Fargo, ND 

 

With continued dependence on fossil fuels and increasing crude oil production, accidental releases of 

petroleum hydrocarbons (PHC) from the oil are prone to occur during extraction, storage, or transportation.  

This may result in altered soil biology which play a critical role in nutrient cycling.   Ex situ thermal 

desorption (TD) is one PHC remediation technique, which involves heating the soil at 350°C to volatilize 

the hydrocarbons, effectively removing the contaminant from the soil.  With little known on the effects of 

TD on soil biological properties, the objective of this research is microbial functions and communities.  The 

soils used in this study, mapped as Williams-Zahl loams, were collected from an active oil-spill remediation 

site on agricultural land in northwest North Dakota, USA.  In this study the activities and quantification of 

N cycling enzymes were assayed in oil-contaminated soil, TD-treated soil, and non-contaminated soil. Soil 

enzyme activity levels were determined on a colorimetric basis and gene copy numbers of ammonia 

oxidizing archaea (AOA), bacteria (AOB) (amoA gene), and denitrifying bacteria (nosZ gene) were 

determined using quantitative Polymerase Chain Reaction (qPCR).  Nitrogen transforming 

microorganisms, measured by enzymes and gene quantification, were reduced in contaminated and TD 

treated soil as compared to uncontaminated soil.  However, microbial activities were increased by mixing 

contaminated and treated soil with uncontaminated topsoil.  The results of these studies consider the impact 

on soil microbial processes after TD treatment.  The results will indicate if TD impacts long-term nutrient 

cycling and the viability of TD as a hydrocarbon-remediation strategy in cropland.  
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Nitrogen fixation potentials of four dry bean market classes 

D. Sanyal1, A. Chatterjee2, J. Goos3, and J.M. Osorno4 

 

Increasing the biological N fixation using inoculant has potential to reduce negative consequences of N 

fertilizer application.  The incompatibility of peat-based inoculants to use in air-seeder discourages the 

farmers to adopt inoculation. A liquid (extender) inoculant can be successfully accommodated with the 

current practice. Field- and greenhouse-based studies were conducted to evaluate the responses of four 

market classes to inoculation. Stable N isotope (15N) tagged fertilizer was applied to determine the N 

fixation potential. The %Ndfa (N fixed from the atmosphere) values ranged from 91% (Lariat) to 99% 

(T9905) at the late flowering stage. Outcomes indicate that N fixation potential varied with cultivar 

selection, under greenhouse condition. In a field study, Wind Breaker cultivar produced the highest mean 

bean yield with peat based inoculation (3938 lb/acre), whereas Foxfire produced the lowest bean yield when 

treated with peat based inoculation (254 lb/acre). Overall, cultivar selection has a significant effect on the 

amount of N fixation. 
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The impact of urbanization on wetlands across the rural - peri-urban – urban gradient  

Alexis Steinman, Christina Hargiss, Jack Norland  

Department of Natural Resources Management  

 

Wetlands throughout the Prairie Pothole Region (PPR) have been impacted by anthropogenic activities, 

including various agricultural practices and urbanization. The Glacial Lake Agassiz Basin Sub-Ecoregion 

of the PPR has endured especially high levels of urbanization and anthropogenic disturbance. As a result, 

wetland acreage has declined across the eastern edge of North Dakota causing changes in wildlife habitat, 

water quality, and plant communities. Urban wetlands and/or storm water detention ponds, have been 

constructed within cities to imitate the ecological services provided by natural wetlands. Until now, urban 

wetlands have never been assessed in North Dakota. The specific objectives of this study are to: 1) obtain 

baseline water quality data for urban wetlands and assess water quality changes across the urban, peri-

urban, and rural gradient; 2) assess wetland condition across the urban-rural gradient using the Index of 

Plant Community Integrity and North Dakota Rapid Assessment Method; 3) compare hydric soils across 

the gradient (if possible); and 4) evaluate changes in vegetation composition (annual/perennial, 

introduced/native, invasive) across the urban-rural gradient. A total of 30 wetland sites were assessed, 10 

in each category of urban, peri-urban, and rural based on land use and population density.  Information 

from this project will be useful to professionals and managers working with water quality, wetlands, 

ecosystem services, and urbanization within the state. 
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Bat species distributions in an eastern North Dakota working grassland landscape 

Rebecca T. Trubitt1, Erin H. Gillam2, and Torre J. Hovick1 

1. Range Science, North Dakota State University, Fargo ND 2. Biological Sciences, North Dakota State 

University, Fargo ND 

 

Insectivorous bats are highly important ecosystem service providers that are increasingly threatened by 

factors such as land use change, climate change and diseases such as white-nose syndrome. Despite the 

ecological importance of bats, relatively little is known about their distribution and abundance throughout 

the Great Plains of North America. Our objective was to collect inventory and distribution on bats of the 

northern Great Plains using acoustic survey methods. We deployed Pettersson d500x ultrasonic bat 

detectors at 242 sites randomly selected from a 1 km point grid covering the study area. At each site, we 

collected recordings for at least three consecutive nights for a total of 841 detector-nights between May 15 

and August 15, 2016. We identified the collected calls using Sonobat autoclassification software and 

accepted classifications made with at least 95% confidence. We also conducted mist netting at five sites 

within the study area for a total of 14 netting nights throughout the study period. Four bat species were 

documented by both acoustic detection and manual identification: big brown bats (Eptesicus fuscus), 

eastern red bats (Lasiurus borealis), silver haired bats (Lasionycteris noctivagans) and hoary bats (Lasiurus 

cinereus). According to preliminary data, neither little brown bats (Myotis lucifugus) nor northern long-

eared bats (Myotis septentrionalis) were documented in the study area, despite the area being within their 

documented ranges.  This study was the first bat inventory on the Sheyenne National Grassland, and has 

added greatly to our understanding of bat species distributions in eastern North Dakota. 

 

 

 
 


