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1. State your name and address.
Gregory L. Tylka, 922 New Hampshire Circle, Ames, IA 50014
2. Describe your occupation and educational background.

I am a professor in the Department of Plant Pathology and Microbiology at Iowa State University. My
responsibilities are to conduct research and extension educational programs on the biology and

management of plant-parasitic nematodes, with a heavy emphasis on the soybean cyst nematode
(SCN), Heterodera glycines.

3. Is a complete copy of your resume or C.V. attached to this testimony?

Yes.

4. Are you familiar with the proposed B.S.S.E. transmission line?

Yes.

5. Could the construction and maintenance of the proposed line impact the spread of soil-
born pests like the Soybean Cyst Nematode or “SCN”?

Yes, construction and maintenance of the proposed line could accelerate the spread of SCN into
previously uninfested townships, farms, and fields.

6. Please explain what the SCN is.

Nematodes are microscopic worms, many of which live in terrestrial ecosystems such as row-crop farm
fields. A majority of soil-dwelling nematodes are not harmful to plants. They consume bacteria, fungi,
and other nematodes and contribute to cycling of nutrients in the soil. But agricultural soils also
contain nematodes called plant-parasitic nematodes that feed on plants. Many plant-parasitic
nematodes are believed to be native to midwestern soils, feeding off of naturally occurring plants in the
landscape. These native, plant-parasitic nematodes must reach high population densities (numbers) in
order to be damaging to crops. The soybean cyst nematode, SCN, is very different than native plant-

- parasitic nematodes that reside in typical midwestern-soils. SCN is an introduced pest, which means it
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- does not naturally occur in the United States. Introduced pests like SCN have few or no natural
enemies when they are first introduced into a new environment, and the lack of natural enemies allows
for very high reproduction in the first few years following introduction into an area. SCN is believed to
have been introduced into North America from Asia (Riggs, 2004). The nematode feeds from the
soybean root’s vascular tissue, stunting the roots and making the roots less able to use atmospheric
nitrogen, making it highly damaging to the soybean crop. Also, soybean plants infected with SCN are
more vulnerable and suffer greater yield loss from soil-borne soybean diseases caused by fungi that are -
commonly found in soybean fields in the Midwest (Niblack et al., 2006). The nematode has a
relatively short generation time (24 to 40 days), allowing it to complete three to six generations on a
single soybean crop, and the nematode females each produce 250 or more eggs, allowing SCN
population densities to increase very quickly. Finally, eggs of SCN can survive in a dormant condition
in the soil without soybeans or another host crop being grown for a decade or more (Riggs, 2004).

7. Please describe the research you've done, or of which you are aware, regarding the impact
and spread of SCN.

The soybean cyst nematode, scientific name Heterodera glycines, is considered the most damaging
pathogen of soybean in the United States and Canada. Annual yield losses in the United States alone
are estimated to exceed $1 billion (Wrather et al., 2010). Soybean cyst nematode can reduce soybean
yields without causing aboveground symptoms (Wang et al., 2003), which allows the nematode to
build up in fields to more damaging levels before farmers notice a problem. In a single growing
season, SCN population densities can increase from less than 1,500 eggs per 100 cm® of soil (a little
less than a half cup) in the spring to more than 19,000 eggs per 100 cm® of soil on susceptible soybean
varieties and nearly 6,000 eggs per 100 cm® of soil on SCN-resistant soybean varieties at the time of
harvest (Tylka et al., 2013). The map of the known distribution of SCN in North America was recently
updated, and South Dakota was identified as a state that was particularly vulnerable to havmg SCN
spread considerably in the future (Tylka and Marett, 2014).

8. Please describe the impact SCN can have on crop production.

It is difficult to scientifically quantify the exact impact of SCN on soybean yields in infested fields
because yield loss is dependent on the nematode population density (with greater yield loss occurring at
higher SCN numbers), the soybean variety grown (SCN-susceptible varieties suffer greater damage
than SCN-resistant varieties), and weather (there is much greater SCN reproduction and greater yield
loss in hot dry years than in years of moderate temperatures and adequate to excess moisture).
~ However, one can gain some insight into the yield-reducing effects of SCN by comparing the yields of
SCN-resistant and SCN-susceptible soybean varieties in experiments conducted in SCN-infested fields.
SCN-resistant soybean varieties allow some nematode reproduction and, consequently the varieties
suffer some yield loss. But SCN-resistant soybean varieties suppress reproduction of the nematode
compared to susceptible soybeans, which allow unchecked nematode reproduction. My research
program at Jowa State University compares the yields of >60 SCN-resistant soybean varieties to yields
of several widely grown SCN-susceptible soybean varieties each year at nine locations throughout
Iowa (see www.isuscntrials.info). In 2013, the average yield of SCN-resistant soybeans ranged from
3.7 bushels per acre (5.6%) to 18.4 bushels per acre (56%) greater than the susceptible soybean
varieties among the nine experiments (Tylka, 2014). Those yield differences equate to $54 to $268 per
acre at current soybean prices ($14.60 per bushel). At very high SCN population densities and under
very stressful weather conditions (severe drought), yield loss can approach or exceed 50%.
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9. Please describe the ways that SCN can spread from field-to-field.

The life stage of SCN that best survives dormant in the soil and poses the greatest threat for spread is
the cyst, which is the egg-filled body of a dead SCN female. SCN females and cysts are-about the size
of a period at the end of a printed sentence in a newspaper, and each female and cyst can contain 200 or
more eggs. Anything that moves soil particles of this size is capable of moving SCN. Common
avenues of spreading the nematode include moving soil on farming equipment, wind-blown soil, and
soil moved with surface erosion due to rainfall. Equipment that digs into and disrupts the soil to a
depth of a foot or more would likely be more effective at spreading SCN than surface soil adhering to
the wheels of vehicles simply because of the volume of soil being moved.

10. Could both construction equipment and ordinary farm equipment cause SCN to spread?

Yes. Movement of any equipment (example: tractors, sprayers, combines, cranes, cement trucks) could
directly move SCN by transporting clumps of soil containing SCN cysts, which are the size of a period
on a printed page and can- be full of hundreds of eggs each.

11. Has SCN been identified in the areas of South Dakota where the proposed B.S.S.E. Line
would be constructed?

Yes. SCN has been found in northeastern South Dakota as well as in southeastern North Dakota (Tylka
and Marett, 2014). Also, because fields infested with SCN may not exhibit obvious symptoms of

damage for years (Wang et al., 2003), it is likely that more fields and counties are infested with SCN
than officially reported.

When SCN becomes first established in a new field, it tends to be aggregated or clustered in discrete
areas in the field because the nematode is relatively immobile. The SCN second-stage juveniles that
hatch from the egg are the only mobile and infective stage of the nematode, and these juveniles can
move no more than an inch or so under their own power. So SCN usually takes years to spread
throughout a field. But SCN reproduction rates (increases in numbers over time) on soybeans usually
are greatest in the first few years after the nematode is introduced into a field because there are no
natural enemies present in the soil (since SCN has never occurred in that field before) and the
nematode will have good nutrition because the soybean crop will be relatively healthy.

12. Can construction equipment used in a project like the proposed B.S.S.E. Line cause SCN
to spread farther or more rapidly than ordinary farming practices? If so, how?

Yes. Soil disturbed by construction equipment would likely result in gréeater spread of the nematode
than soil disturbed by most other common occurrences by making the soil more friable (easily
crumbled) and prone to erosion compared to soil that is left undisturbed or disturbed just minimally.

Also, soil moved by construction equipment could be from properties owned by various farmers. And
SCN-infested soil from a less-than-diligent farmer’s field could be moved into a field farmed by

someone who has diligently worked to avoid introduction of SCN into their fields by careful
management of the movement of soil.
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13. Could ongoing maintenance of the proposed B.S.S.E. line also impact the spread of SCN
in the region? If so, how?

Ongoing maintenance of the proposed line would not likely have much greater impact on spreading
SCN than other activities involving vehicles traveling through the SCN-infested fields, but it depends
somewhat on the condition of the soil at the time that vehicles or crews are present in the field. The
least chance of movement, in my opinion, would be when the soil is frozen because frozen soil would
not adhere well to vehicles or on people’s boots. And the greatest chance would be when the soil is
moist enough to allow for mud to easily adhere to vehicles and on people’s boots.

14. Are there ways to remove SCN from a field once it has been introduced? If so, please
describe these.

Once SCN is introduced into a field, there is nothing that can be done to eradicate the nematode other
than to not grow soybeans for an extended period of time. Many of the eggs that are present within
cysts (dead females) of SCN are in a dormant state and capable of surviving in the absence of a host
crop for a decade or more. There are anecdotal reports of SCN surviving in soil without a host for
thirty years (Riggs, 2004). So a field that is infested with SCN would have to remain fallow or be
planted with a nonhost crop from 10 to 30 years or more to eliminate the nematode from the field.

15. Are there ways to mitigate the damage caused by SCN in a field once it has been
introduced? If so, please describe these.

Soil applied chemicals to kill SCN directly are no longer available for use in fields in the Midwest.
Current management options are 1) minimize field-to-field movement of SCN-infested soil, 2) grow
SCN-resistant soybean varieties, 3) grow nonhost crops, and 4) use seed-applied nematode protectants
when planting soybeans.

The most effective option to maximize soybean production is delaying introduction of the nematode
into a field or an area. States like South Dakota and North Dakota are in a unique position to be able to
significantly delay the spread of SCN into the soybean-producing areas of their states by managing the
movement of SCN-infested soil from field to field and farm to farm.

Growing nonhost crops, such as corn, in an SCN-infested field will reduce SCN numbers, but the
reduction can vary from 5 or 10% to about 50% within a single growing season. Unfortunately, the
reduction in egg numbers as a consequence of growing a nonhost crop does not occur in multiple years
in arow. That is, the greatest reduction of SCN egg numbers occurs in the first year that a nonhost
crop is grown, with a slight reduction in numbers occurring the second year, and very little reduction
occurring in years thereafter because dormant eggs will primarily remain in the soil after two years of
growing a nonhost crop.

SCN-resistant soybean varieties can be effective at producing acceptable soybean yields in SCN-
infested fields and slowing the build-up of the nematode, but as described above, even SCN-resistant
soybean varieties suffer some yield loss. Also, there will be considerably fewer SCN-resistant soybean
varieties adapted for growing in South Dakota than in more southern areas of the Midwest, including
Iowa. Another significant shortcoming of SCN-resistant soybean varieties is that almost all (>95%)
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contain the same set of resistance genes (Tylka and Mullaney,

Iea-.:i to SCN populations in the Midwest developing an increas
resistant soybean varieties.

2013). This lack of genetic diversity has
ed ability to reproduce on the SCN-

There are at least four nematode-protectant seed treatments that are being advertised as providing
protection against early season infection by SCN. But the seed treatments infrequently increased yields
or reduced SCN population densities in university field experiments conducted throughout the Midwest
in 2012 and 2013.- So the utility of these nematode-protectant seed treatments has yet to be proven.

16. Are there ways to prevent SCN from being spread from field-to-field by construction or
farm equipment? If so, please describe these.

Fields could be tested for SCN in advance of moving equipment in by collecting soil samples from the
fields and having the samples tested for presence of the nematode. But when we did follow-up testing
of soil samples that tested negative for SCN that were submitted to the lowa State University Plant and
Insect Diagnostic Clinic, we discovered a 14% rate of false negative results (Tylka and Flynn, 2000).
That s, 14% of the time, we observed SCN females growing on soybean roots after 30 days growing in
leftover soil from samples that had tested negative for SCN with our standard extraction procedure..
This rate of false negative results would likely occur with any laboratory processing the samples and is
the result of soil clods containing SCN cysts remaining clumped during the soil processing procedure
and not releasing the SCN cysts to be trapped on the sieves used in the process.

Another possible way to reduce likelihood of spread of SCN on equipment is to clean the equipment
before it moves from field to field. Soil adhering to all parts of all machines must be washed off
(although disinfecting probably isn’t warranted). But this washing effort, no matter how thorough, can
~ be inefficient because all of the soil on a vehicle must be removed and then the run-off water and soil
from the rinsing must be directed away from the next area or field that will be worked in.

17. Is there anything else you feel the Commission should know about SCN as it relates to the
construction of the proposed B.S.S.E. transmission line? ;

Following are references to scientific articles and extension publications that support specific
statements made above:

Niblack, T.L., K.N. Lambert, and G.L. Tylka. 2006. A model plant pathogen from the kingdom
Animalia: Heterodera glycines, the soybean cyst nematode. Annual Review of Phytopathology
44:283-303.

Riggs, R.D. 2004. History and distribution. Pages 9-39 in: Biology and Management of Soybean Cyst
Nematode: Second Edition. Walsworth Publishing Company, Marceline, MO.

Tylka, G.L. and P.H. Flynn. 2000. Effectiveness of soil analysis for presence of the soybean cyst
nematode, Heterodera glycines. Journal of Nematology 32: 467-468.

Tylka, G.L. and M.P. Mullaney. 2013. Soybean cyst nematode-resistant soybeans for Iowa. Jowa State
University Extension Publication PM 1649, 22 pp. :
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Tylka, G.L., G.D. Gebhart, C.C. Marett, and M.P. Mullaney. 2013. Evaluation of soybean varieties '
resistant to soybean cyst nematode in Iowa — 2012. Iowa State University Extension, publication
IPM-52, 32 pp.

Tylka, G.L. and C.C. Marett. 2014. Distribution of the soybean cyst nematode (Heterodera glycines) in
the United States and Canada: 1954 to 2014. Plant Health Progress (accepted for publication).

Tylka, G. 2014. Trial results show dual benefits of SCN resistance. Iowa State University Integrated
Crop Management News, January 17, 2014 (http:/www.extension.iastate.edu/CropNews/2014/0011 7tylka.htm).

Wang, J., T.L. Niblack, J.N. Tremaine, W.J. Wiebold, G.L. Tylka, C.C. Marett, G.R. Noel, O. Myers,
and M.E. Schmidt. 2003. The soybean cyst nematode reduces soybean yield without causing obvious
symptoms. Plant Dis. 87:623-628.

- Wrather, A., G. Shannon, R. Balardin, L. Carregal, R. Escobar, G.K. Gupta, Z. Ma, W. Morel, D.
Ploper, and A. Tenuta. 2010. Effect of diseases on soybean yield in the top eight producing countries in
2006. Online. Plant Health Progress doi:10.1094/PHP-2010-0102-01-RS.

18. Does this conclude your testimony?

Yes.

. 237 :
a}ted this?“ day of April, 2014

STATE OF ___Lcudl )
. :SS
COUNTY OF ‘ff)‘f‘cq\{ )

On this 23 day of April, 2014, before me personally appeared Gregory Tylka, known to me to be the
person who is described in, and who executed the foregoing instrument and acknow]edged to me that

he or she executed the same. R T ’ )
EC NN /;Q -
(seal) a4 ey ¢ \esned , Notary Public

My Commission Expires: Noy, (L], 2015

CERTIFICATE OF SERVICE
The undersigned attorney hereby certifies that at true and correct copy of the foregoing
DIRECT TESTIMONY OF GERALD PESALL was served upon the following parties of record,
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g
clectronically or in paper form, this 29 day of April, 2014:

Thomas J. Welk, Attorney
P.O. Box 5015

Sioux Falls, SD 57117-5015
welk@bgpw.com

Patricia Van Gerpen
Executive Director

South Dakota P.U.C.

500 E. Capitol Ave.

Pierre, SD 57501
patty.vangerpen(@state.sd.us

Karen Cremer, Attorney
500 E. Capitol Ave.
Pierre, SD 57501
karen.cremer(@state.sd.us

Brian Rounds

Staff Analyst

South Dakota P.U.C.
500 E. Capitol Ave.
Pierre, SD 57501
brian.rounts@state.sd.us

~ Pierre, SD 57501

~ Fergus Falls, MN 56538

Darren Kearny Sandra Raap
Staff Analyst Day County Auditor
South Dakota P.U.C. 711 W. First St., Ste. 204

500 E. Capitol Ave. Webster, SD 57274
deaud@jtetel.com
darren.kearny@state.sd.us

Karen Layher

Grant County Auditor
210 E. Fifth Ave.
Milbank, SD 57252
karen.layher@state.sd.us

Jennifer Smestad, Attorney
214 8. Cascade St.

jsmestad@ottertail.com

Daniel S. Kuntz, Attorney
P.O. Box 5650

1200 West Century Ave.
Bismarck, ND 58506
dan.kuntz@mduresources.com

Maxine Fischer

Brown County Auditor
25 Market St., Ste. 1
Aberdeen, SD 57401

- maxine.fischer@browncounty.s

d.gov
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GREGORY L. TYLKA

Business Address: Home Address:
Department of Plant Pathology and Microbiology 922 New Hampshire Circle
Iowa State University Ames, [owa 50014

Ames, lowa 50011 (515) 509-3719

(515) 294-3021
EDUCATION

Ph.D. Degree, University of Georgia, Athens, Georgia. 1990, Summa Cum Laude. Major: Plant
Pathology. Major professor: Dr. Richard S. Hussey. Dissertation title: The interactions of
vesicular-arbuscular mycorrhizal fungi with Heterodera glycines and soil actinomycetes on
soybean.

M.S. Degree, California University of Pennsylvania, California, Pennsylvania. 1985, Summa
Cum Laude. Major: Biology. Major Professor: Dr. Barry B. Hunter. Thesis title: The isolation,
quantification, and possible integrated control of Cylindrocladium species from Mont Alto and
Penn forest tree nursery soils.

B.S. Degree, California University of Pennsylvania, California, Pennsylvania. 1983, Magna Cum
Laude. Advisor: Dr. Samuel K. Hood. Major: Biology.

EMPLOYMENT RECORD

July 2000 to present: Professor, Department of Plant Pathology and Microbiology, lowa State
University, Ames, lowa. Responsibilities include graduate teaching and extension efforts
concerning all plant-parasitic nematode species and research on effects of cultural practices and
soybean resistance on soybean cyst nematode, Heterodera glycines, population densities and
soybean yield suppression and the interactions of soybean insect and weed pests with soybean
cyst nematode.

July 2003 to September 2010: Coordinator (half time), Corn and Soybean Initiative, College of
Agriculture and Life Sciences, lowa State University, Ames, lowa. Responsibilities include
providing planning, organization, and leadership to coordinate applied research on corn and
soybean production in Iowa and the transfer of science-based crop production information to
Iowa corn and soybean growers.

July 1995 to 2000: Associate Professor, Department of Plant Pathology, lowa State University,
Ames, lowa. Responsibilities include extension efforts concerning all plant-parasitic nematode
species and research on effects of cultural practices and soybean resistance and tolerance on
soybean cyst nematode, Heterodera glycines, population densities and soybean yield
suppression. Also investigating stimulation and inhibition of hatching of soybean cyst nematode
eggs and the interactions of soybean insect and weed pests with soybean cyst nematode.

February 1990 to June 1995: Assistant Professor, Department of Plant Pathology, Iowa State
University, Ames, lowa. Primary responsibilities included research on the effects of cultural
practices and soybean resistance and tolerance on soybean cyst nematode, Heterodera glycines,
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Tylka - page 2

EMPLOYMENT RECORD (continued)

and soybean yield suppression. Also investigated induced hatching of soybean cyst nematode
eggs and the influence of soybean insect and weed pests on soybean cyst nematode.
Additionally, considerable extension and teaching responsibilities were components of this
position.

August 1988 to December 1989: Half-time laboratory technician for Dr. Richard S. Hussey,
Department of Plant Pathology, University of Georgia, Athens, Georgia. Participated in a
research program utilizing monoclonal antibodies in immunocytochemical studies of the nature
and function of disease-inducing secretions of the root-knot nematode, Meloidogyne incognita.
Investigations were being conducted on the molecular basis of pathogenesis by identifying and
characterizing the esophageal gland secretions within juvenile and adult nematodes that modify
recipient host root tissue during nematode parasitism.

September 1985 to December 1989: Graduate Research Assistant, Department of Plant
Pathology, University of Georgia, Athens, Georgia. Conducted field, greenhouse and laboratory
investigations on the influence of vesicular-arbuscular mycorrhizal fungi (Gigaspora and
Glomus) upon development and reproduction of the soybean cyst nematode, Heterodera
glycines, on soybean. Also investigated effect of soil inhabiting Streptomyces species on
mycorrhizal fungal spore germination and penetration and colonization of soybean roots.

September 1983 to August 1985: Graduate Research Assistant, Department of Biological and
Environmental Sciences, California University of Pennsylvania, California, Pennsylvania. This
project, partially funded by the Pennsylvania Bureau of Forestry, involved soil microbiological
research into the biology of Cylindrocladium species and their infection of conifer seedling roots
in Pennsylvania's State Forest Tree Nurseries. Served as teaching assistant for undergraduate
Principles of Biology and Scientific Photography courses and instructor of Microscopy and
Photography courses for the Summer Academy for Gifted Students (1984 and 1985).

PROFESSIONAL AND HONORARY ASSOCIATIONS

American Phytopathological Society Iowa Soybean Association
American Soybean Association Sigma Xi
Beta Beta Beta Society of Nematologists

Iowa Corn Growers Association

AWARDS

Regents Faculty Excellence Award, Board of Regents, State of [owa (2010)

Educational Materials Award of Excellence for Computer Software Programs, American Society
of Agronomy, for computer training module for certified crop advisors on biology and
management of corn nematodes (2009)
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AWARDS (continued)

Educational Materials Award of Excellence for Printed Materials, American Society of
Agronomy, for special issue of the Integrated Crop Management Newsletter (2007)

Educational Materials Award of Excellence for Computer Software Programs, American Society
of Agronomy, for computer training module for certified crop advisors on biology and
management of the soybean cyst nematode (2006)

Dean’s Citation for Extraordinary Contributions to the College of Agriculture (2005)
Outstanding Individual Achievement Award, Iowa State University Extension (2002)
Meritorious Service Extension Education Award, United Soybean Board (2000)

Excellence in Extension Award, American Phytopathological Society (1999)

Meritorious Service Award, lowa State University Extension (1999)

Novartis Crop Protection Award, Society of Nematologists (1999)

Meritorious Service Production Research Award, United Soybean Board (1998)
Outstanding Alumnus Award, Beta Beta Beta, California University of Pennsylvania (1992)

GRANTS (last 5 years, 2009-present)

Toward increased efficacy of soybean cyst nematode management tools. G.L. Tylka and S.
Pandey. Funded by the Center for Arthropod Management Technologies for $120,00 total over
two years (2014-2015).

Development of multiple pest resistant soybeans for breeding and research purposes using field
and molecular tools. A.K. Singh, M. O’Neal. G. Tylka, G. MacIntosh, and A. Singh. Funded by
the Jowa Soybean Association for $310,348 over three years (2013-2016).

Enhancing soybean yield through strategic use of soybean seed treatments for seedling disease
and insect pest management. A. Robertson, G. Munkvold, G. Tylka, and E. Hodgson. Funded
by the Iowa Soybean Association for $409,456 over three years (2013-2016).

Exploring soybean aphid and soybean cyst nematode interactions for improved integrated
management in lowa. M.E. O’Neal, G.L. Tylka, G. MacIntosh, E.W. Hodgson, and M.
McCarville. Funded by the lowa Soybean Association for $339,417 over three years (2013-
2016).

Developing an integrated management and communication plan for sudden death syndrome. D.
Mueller, L. Leandro, C. Bradley, M. Chilvers, G. Tylka, K. Wise, S. Cianzio, J. Faghihi, A.
Tenuta, V. Ferris, D. Malvick, A. Fakhoury, and G. Hartman. Funded by the North Central
Soybean Research Program for $500,000 over three years (2013 —2015).
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GRANTS (continued)

Modifying Bradyrhizobium japonicum to enhance nodulated soybean disease resistance. R.
Peters, L. Leandro, A. Robertson, and G. Tylka. Funded by the Iowa Soybean Association for
$246,266 over two years (2013-2015).

Continuation of assessment of nematode control and yield of SCN-resistant soybean varieties in
response to different soybean cyst nematode populations (HG Types). G. Tylka. Funded by the
lowa Soybean Association for $444,129 over three years (2012-2015).

Determining soybean pest and pesticide interactions as a means to optimize soybean yield, E.
Hodgson, A. Gassmann, and G. Tylka. Funded by the lowa Soybean Association for $201,206
over three years (2012-2015).

Characterization of the mechanisms involved in the SDS-SCN interaction to develop soybean
lines with resistance to SDS and to SCN, L. Leandro, G. Tylka, S. Cianzio, and O. Radwan, S.R.
Cianzio. Funded by the lowa Soybean Association for $127,251 over two years (2012-2014).

Exploring soybean aphid and soybean cyst nematode interactions for improved integrated
management in lowa. M.E. O’Neal, G.L. Tylka, G. MacIntosh, E.W. Hodgson, and M.
McCarville. Funded by the lowa Soybean Association for $339,417 over three years (2011-
2014).

Assessing nematode control and yield of SCN-resistant soybean varieties in response to different
soybean cyst nematode populations (HG types), G. Tylka. Funded by the Iowa Soybean
Association for $613,720 for three years (2010-2012).

Determining the impact of multiple pests on soybean yield and grain composition, G. Maclntosh,
M. O’Neal, G. Tylka, P. Pedersen, and F. Avendano. Funded by the lowa Soybean Association
for $300,326 for three years (2007-2010).

Increasing lowa soybean profitability by renewing interest in managing the soybean cyst
nematode, G.L. Tylka. Funded by the lowa Soybean Association for $517,199 for four years
(2006-2010).

Improving soybean profitability in Iowa by reducing the hidden effects of brown stem rot and its
interaction with the soybean cyst nematode, G. Tabor and G.L. Tylka. Funded by the lowa
Soybean Association for $216,760 over three years (2006 to 2009).

INDUSTRY RESEARCH CONTRACTS

AMVAC CENEX/Land O’Lakes
BASF Plant Sciences Chemtura

Bayer Crop Sciences DeKalb Genetics Corporation
Bushvale Seeds DM Crop Research, Inc.
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INDUSTRY RESEARCH CONTRACTS (continued)

Divergence Company Novartis Crop Protection, Inc.
DuPont Crop Protection Pioneer Hi-Bred International, Inc.
Evolutionary Genomics Inc. Stine Seed Company

JGL, Inc. Stoller Enterprises Inc

LiphaTech, Inc. Syngenta Crop Protection

MBS Genetics TJ Technologies, Inc.

Monsanto Valent

AGENCIES AND ORGANIZATIONS ADVISED

BASF LiphaTech, Inc.
Bayer CropScience Monsanto
DNA Plant Technologies North Central Soybean Research Program
Garst Seeds Novartis Crop Protection, Inc.
Illinois Department of Agriculture Pioneer Hi-Bred International, Inc.
Iowa Department of Agriculture Syngenta
Iowa Soybean Association United Soybean Board
PUBLICATIONS

I. Refereed research articles:

Tylka, G.L. and C.C. Marett. Distribution of the soybean cyst nematode (Heterodera glycines)
in the United States and Canada: 1954 to 2014-. Plant Health Progress (accepted).

McCarville, M.T., D.H. Soh, G.L. Tylka, and M.E. O’Neal. 2014. Aboveground feeding by
soybean aphid, Aphis glycines, affects soybean cyst nematode, Heterodera glycines, reproduction
belowground. PLoS ONE 9(1): e86415. doi:10.1371/journal.pone.0086415.

McCarville, M.T., C. Kanobe, M. O’Neal, G. Maclntosh and G.L. Tylka. 2012. Measuring the
yield and fatty-acid response of soybean cultivars with seed oil low in linolenic acid to multiple
biotic stresses. Crop Protection 42:210-216.

McCarville, M.T., M. O’Neal, G.L. Tylka, C. Kanobe and G. MacIntosh. 2012. A nematode,
fungus, and aphid interact via a shared host plant: implications for soybean management.
Entomologia Experimentalis et Applicata 143:55-66, doi: 10.1111/j.1570-7458.2012.01227.x.

Tylka, G.L., A.J. Sisson, L.C. Jesse, J. Kennicker and C.C. Marett. 2011. Testing for plant-
parasitic nematodes that feed on corn in lowa 2000-2010. Online. Plant Health Progress
doi:10.1094/PHP-2011-1205-01-RS.
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PUBLICATIONS (continued)

Tylka, G.L., T.C. Todd, T.L. Niblack, A.E. MacGuidwin, and T. Jackson. 2011. Sampling for
plant-parasitic nematodes in corn strip trials comparing nematode management products. Plant
Health Progress doi:10.1094/PHP-2011-0901-01-DG.

Rotundo, J.L., G.L. Tylka, and P. Pedersen. 2010. Source of resistance affects soybean yield,

yield components, and biomass accumulation in Heterodera glycines-infested fields. Crop
Science 50:2565-2574.

Pedersen, P., G.L. Tylka, A.P. Mallarino, A.E. MacGuidwin, N.C. Koval, and C.R. Grau. 2010.
Correlation between soil pH, Heterodera glycines population densities, and soybean yield. Crop
Science 50:1458-1464, doi: 10.2135/cropsci2009.08.0432.

Niblack, T.L., G.L. Tylka, P. Arelli, J. Bond, B. Diers, P. Donald, J. Faghihi, V.R. Ferris, K.
Gallo, R.D. Heinz, H. Lopez-Nicora, R. Von Qualen, T. Welacky, and J. Wilcox. 2009. A
standard greenhouse method for assessing soybean cyst nematode resistance in soybean: SCE08
(Standardized Cyst Evaluation 2008). Online. Plant Health Progress doi:10.1094/PHP-2009-
0513-01-RV.

Rogovsa, N., F.W. Blackmer, and G.L. Tylka. 2009. Soybean yield and soybean cyst nematode
densities related to soil pH, soil carbonate concentrations, and alkalinity stress index. Agronomy
Journal 101:1019-1026 (also online, doi:10.2134/agronj2008.0086x).

Studham, M., G.C. Maclntosh, F. Avendafio, D. Soh, and G.L. Tylka. 2009. The soybean
resistance gene Ragl does not protect against soybean cyst and root-knot nematodes. Online.
Plant Health Progress doi:10.1094/PHP-2009-0401-01-BR.

Charlson, D.V., K.R. Harkins, and G.L. Tylka. 2008. Relationship between juvenile hatching
and acridine orange fluorescence of Heferodera glycines eggs. Nematology 10:603-610.

Zasada, 1.A., F. Avendano, Y. Li, T. Logan, H. Melakeberhan, S. Koenning, and G.L. Tylka.
2008. Potential of an alkaline-stabilized biosolid to manage nematodes: case studies on soybean
cyst and root-knot nematodes. Plant Disease 92:4-13.

Gavassoni, W.L., G.L. Tylka, and G.P. Munkvold. 2007. Relationships among tillage practices,

dissemination, and spatial patterns of Heferodera glycines and soybean yield. Plant Disease
91:973-978.

Tabor, G.M., G.L. Tylka, and C.R. Bronson. 2007. Genotypes A and B of Cadophora gregata
differ in ability to colonize susceptible soybean. Plant Disease 91:574-580.

Tabor, G.M., G.L. Tylka, and C.R. Bronson. 2006. Soybean stem colonization by genotypes A
and B of Cadophora gregata increases with increasing population densities of Heferodera
glycines. Plant Disease 90:1297-1301.
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Donald, P.A., P.E. Pierson, S.K. St. Martin, P.R. Sellers, G.R. Noel, A.E. MacGuidwin, J.
Faghihi, V.R. Ferris, C.R. Grau, D.J. Jardine, H. Melakeberhan, T.L. Niblack, W.C. Stienstra,
G.L. Tylka, T.A. Wheeler, and D.S. Wysong. 2006. Assessing Heterodera glycines-resistant and
susceptible cultivar yield response. Journal of Nematology 38:76-82.

Tabor, G.M., S.R. Cianzio, G.L. Tylka, R. Roorda, and C.R. Bronson. 2006. A new greenhouse
method to assay soybean resistance to brown stem rot. Plant Disease: 90:1186-1194.

Leon, R., M.D.K. Owen, D. Soh, and G.L. Tylka. 2005. Absence of interactive responses of
early soybean growth to soybean cyst nematode, post-emergence herbicides, and soil pH and
texture. Weed Technology 19:847-854.

Charlson, D.V. and G.L. Tylka. 2003. Heterodera glycines cyst components and surface
disinfestation affect H. glycines hatching. Journal of Nematology 35:458-464.

Tabor, G.M., G.L. Tylka, S.C. Cianzio, and C.R. Bronson. 2003. Resistance to Phialophora
gregata is expressed in the stems of resistant soybeans. Plant Disease 87:970-976.

Tabor, G.M., G.L. Tylka, J.E. Behm, and C.R. Bronson. 2003. Heterodera glycines infection
increases incidence and severity of brown stem rot of soybeans. Plant Disease 87:655-661.

Wang, J., T.L. Niblack, J.N. Tremaine, W.J. Wiebold, G.L. Tylka, C.C. Marett, G.R. Noel, O.
Myers, and M.E. Schmidt. 2003. The soybean cyst nematode reduces soybean yield without
causing obvious symptoms. Plant Disease 87:623-628.

Fallick, J.B., W.D. Batchelor, G.L. Tylka, T.L. Niblack, and J.O. Paz. 2002. Coupling soybean
cyst nematode damage to CROPGRO-Soybean. Transactions of the American Society of
Agricultural Engineers 45:433-441.

Niblack, T.L., P.R. Arelli, G.R. Noel, C.H. Opperman, J.H. Orf, D.P. Schmitt, J.G. Shannon and
G.L. Tylka. 2002. A new classification scheme for genetically diverse populations of
Heterodera glycines. Journal of Nematology 34:279-288.

Nutter, F.W., G.L. Tylka, J. Guan, A.J.D. Moreira, C.C. Marett, T.R. Rosburg, J.P. Basart, and
C.S. Chong. 2002. Use of remote sensing to detect soybean cyst nematode-induced plant stress.
Journal of Nematology 34:222-231.

Perry, R.N., J. Beane, C.C. Marett, and G.L. Tylka. 2002. Comparison of the rate of embryonic
development of Globodera rostochiensis and G. pallida using flow cytometric analysis.
Nematology 4:553-555.

Gavassoni, W.L., G.L. Tylka, and G.P. Munkvold. 2001. Relationship between tillage and spatial
patterns of Heterodera glycines. Phytopathology 91:534-545.
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Paz, J.0., W.D. Batchelor, G.L. Tylka, and R.G. Hartzler. 2001. A modeling approach to
quantify the effects of spatial soybean yield limiting factors. Transactions of the American
Society of Agricultural Engineers 44:1329-1334.

Paz, J.O., W.D. Batchelor, and G.L. Tylka. 2001. Method to use crop growth models to estimate
potential return for variable-rate management in soybeans. Transactions of the American Society
of Agricultural Engineers 44:1335-1341.

Buckelew, L.D., L.P. Pedigo, H.M. Mero, M.D.K. Owen, and G.L. Tylka. 2000. Effects of weed
management systems on canopy insects in herbicide-resistant soybeans. Journal of Economic
Entomology 93:1437-1443.

Wang, J., P.A. Donald, T.L. Niblack, G.W. Bird, J. Faghihi, J.M. Ferris, D.J. Jardine, C. Grau,
P.E. Lipps, A.E. MacGuidwin, H. Melakeberhan, G.R. Noel, P. Pierson, R.M. Reidel, P.R.
Sellers, W.C. Stienstra, T.C. Todd, G.L. Tylka, and D.S. Wysong. 2000. Soybean cyst nematode
reproduction in the north central United States. Plant Disease 84:77-82. '

Workneh, F., X.B. Yang, and G.L. Tylka. 1999. Soybean brown stem rot, Phytophthora sojae,

and Heterodera glycines affected by soil texture and tillage relations. Phytopathology 89:844-
850.

Workneh, F., G.L. Tylka, X.B. Yang, J. Faghihi, and J.M. Ferris. 1999. Regional assessment of
soybean brown stem rot, Phytophthora sojae, and Heterodera glycines using area-frame
sampling: prevalence and effects of tillage. Phytopathology 89:204-211.

Workneh, F., X.B. Yang, and G.L. Tylka. 1998. Effect of tillage practices on vertical
distribution of Phytophthora sojae. Plant Disease 82:1258-1263.

Levene, B.C., M.D.K. Owen, and G.L. Tylka. 1998. Influence of herbicide application to
soybean on soybean cyst nematode egg hatching. Journal of Nematology 30:347-352.

Levene, B.C., M.D.K. Owen, and G.L. Tylka. 1998. Response of soybean cyst nematodes and
soybeans (Glycine max) to herbicides. Weed Science 46:264-270.

Thompson, J.M., and G.L. Tylka. 1997. Differences in hatching of Heterodera glycines egg-
mass and encysted eggs in vitro. Journal of Nematology 29:315-321.

Kraus, G.A., S. Vander Louw, G.L. Tylka, and D.H. Soh. 1996. The synthesis and testing of
compounds that inhibit soybean cyst nematode egg hatch. Journal of Agricultural and Food
Chemistry 44:1548-1550.

Shapiro, D.I., G.L. Tylka, and L.C. Lewis. 1996. Effects of fertilizers on virulence of
Steinernema carpocapsae. Applied Soil Ecology 3:27-34.
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Behm, J.E., G.L. Tylka, T.L. Niblack, W.J. Wiebold, and P.A. Donald. 1995. Effects of zinc
fertilization of corn on hatching of Heterodera glycines in soil. Journal of Nematology 27:164-
171.

Shapiro, D.I., G.L. Tylka, E.C. Berry, and L.C. Lewis. 1995. Effects of earthworms on the
dispersal of Steinernema spp. Journal of Nematology 27:21-28.

Browde, J.A., L.P. Pedigo, M.D.K. Owen, G.L. Tylka, and B.C. Levene. 1994. Growth of
soybean stressed by nematodes, herbicides, and simulated insect defoliation. Agronomy Journal
86:968-974.

Browde, J.A., L.P. Pedigo, M.D.K. Owen, and G.L. Tylka. 1994. Soybean yield and pest

management as influenced by nematodes, herbicides, and defoliating insects. Agronomy Journal
86:601-608.

Browde, J.A., G.L. Tylka, L.P. Pedigo, and M.D.K. Owen. 1994. A method for infesting small
field plots with Heterodera glycines. Agronomy Journal 86:585-587.

Browde, J.A., G.L. Tylka, L.P. Pedigo, and M.D.K. Owen. 1994. Responses of Heterodera

glycines populations to a postemergence herbicide mix and simulated insect defoliation. Journal
of Nematology 26:498-504.

Kraus, G.A., B. Johnston, A. Kongsjahju, and G.L. Tylka. 1994. The synthesis and evaluation of

compounds that affect soybean cyst nematode egg hatch. Journal of Agricultural and Food
Chemistry 42:1839-1840.

Wong, A.T.S. and G.L. Tylka. 1994. Eight nonhost weed species of Heterodera glycines in
Iowa. Plant Disease 78:365-367.

Tylka, G.L., T.L. Niblack, T.C. Walk, K.R. Harkins, L. Barnett, and N.K. Baker. 1993. Flow
cytometric analysis and sorting of Heterodera glycines eggs. Journal of Nematology 25:596-602.

Wong, A.T., G.L. Tylka, and R.G. Hartzler. 1993. Effects of eight herbicides on in vitro
hatching of Heterodera glycines. Journal of Nematology 25:578-584.

Tylka, G.L., R.S. Hussey, and R.W. Roncadori. 1991. Axenic germination of vesicular-
arbuscular mycorrhizal fungi: effects of selected Streptomyces species. Phytopathology
81:754-759.

Tylka, G.L., R.S. Hussey, and R.W. Roncadori. 1991. Interactions of vesicular-arbuscular

mycorrhizal fungi, phosphorus, and Heterodera glycines on soybean. Journal of Nematology
23:122-133.
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I1. Non-refereed, online research articles:

Tylka, G.L., G.D. Gebhart, and C.C. Marett. 2006. [owa 2005 soybean cyst nematode-resistant
soybean variety trial results. Crop Management (hep:/www.plantmanagementnetwork.org/publem/rials/2008/soy/Tylka:xs )

Tylka, G.L., G.D. Gebhart, and C.C. Marett. 2006. lowa 2004 soybean cyst nematode-resistant
soybean Variety trial results. Cl'Op Management (http:fhvww.planunanagementnetwork,nrg/puhfcm}u'ialsa'ZO(MfsoyfI' ylka.x]s).

Tylka, G.L., G.D. Gebhart, and C.C. Marett. 2006. lowa 2003 soybean cyst nematode-resistant
soybean variety trial results. Crop Management
(http://www.plantmanagementnetwork.org/pub/cm/trials/2003/soy/Tylka.xls).

Tylka, G.L, G.D. Gebhart, and C.C. Marett. 2003. Iowa 2002 soybean cyst nematode-resistant
soybean variety trial results. Crop Management
(http://www.plantmanagementnetwork.org/pub/cm/trials/2002/soy/Tylka.xls).

Tylka, G.L, G.D. Gebhart, and C.C. Marett. 2003. Iowa 2001 soybean cyst nematode-resistant
soybean variety trial results. Crop Management
(http://www.plantmanagementnetwork.org/pub/cm/trials/2001/soy/Tylka.xls).

I1I. Miscellaneous refereed online journal articles:

Robertson, A. and G.L. Tylka. 2007. Building the “Rust Fast Track System” for identifying
Asian soybean rust in lowa. Journal of Extension 45(3) Article 3IAW7.
www.joe.org/joe/2007june/iw7.shtml.

Tylka, G.L. and C.A. Jasalavich. 2001. Free-living and plant-parasitic nematodes (roundworms).
The Plant Health Instructor. DOI: 10.1094/PHI-K-2001-0409-01.

Davis, E.L. and G.L. Tylka. 2000. Soybean cyst nematode disease. The Plant Health Instructor.
DOI: 10.1094/PHI-1-2000-0725-01.

IV. Book chapters:

Niblack, T.L., K.N, Lambert, and G.L. Tylka. 2006. A model plant pathogen from the kingdom

Animalia: Heterodera glycines, the soybean cyst nematode. Annual Review of Phytopathology
44:283-303.

Kraus, G.A., G.L. Tylka, S. Van der Louw, and P.K. Choudhury. 2004. Chapter 11,
Management of the soybean cyst nematode by using a biorational strategy, pp. 161-172 in
Agricultural Applications in Green Chemistry, W.M. Nelson, ed., American Chemical Society,
Washington, DC.
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Tylka, G.L. 2004. Management of nematode diseases: options in Encyclopedia of Plant and
Crop Science. R.M. Goodman, ed., Marcel Dekker, Inc., New York.

Niblack, T.L., G.L. Tylka, and R.D. Ridggs. 2004. Chapter 16, Nematode pathogens of soybean,
pp- 821-851 in Soybean Monograph, 3" Edition. H.R. Boerma & J.E. Specht, eds., American
Society of Agronomy, Inc., Crop Science Society of America, Inc., Soil Science Society of
America, Inc., Madison, WI.

Jones, P.W., G.L. Tylka, and R.N. Perry. 1998. Chapter 8, Hatching, pp. 181-212 in Physiology
and Biochemistry of Free-living and Plant-parasitic Nematodes. R.N. Perry and D.J. Wright,
eds., CAB International, Oxon, United Kingdom.

V. Research abstracts (from last 5 years, 2009-present):

Olson, L.K., G.L. Tylka, J. Jordhal, S. Meyer, J. Goltz, J. Kringler, T. Helms, and S. Markell.
2013. Increasing awareness of soybean cyst nematode in North Dakota. Phytopathology
103(S4):107-108.

Tatalovic, N., G.L. Tylka, and L.F. Leandro. 2013. Effect of watering regime and Fusarium
virguliforme (Fv) infection on location of soybean cyst nematode (SCN) syncytia in soybean
roots. Phytopathology 103(S4):143.

Tylka, G.L., M.T. McCarville, C.C. Marett, G.D. Gebhart, D.H. Soh, M.P. Mullaney, and M.E.
O’Neal. 2013. Direct comparison of soybean cyst nematode reproduction on resistant soybean
varieties in greenhouse and field experiments. Journal of Nematology 45(4): 279-330.

Diaz-Arias, M., G.L. Tylka, L. Leandro, and G.P. Munkvold. 201 1. Interactions between

Fusarium root rot pathogens and Heterodera glycines, on soybean roots. Phytopathology
101:S42.

Niblack, T.L., J. Bond, and G.L. Tylka. 2011. The nightmare of plant diseases associated with
soybean cyst nematodes. Phytopathology 101:5209.

Tatalovic, N., G.L. Tylka, and L.F. Leandro. 201 1. Microscopic observation of the interaction
between the soybean sudden death syndrome pathogen, Fusarium virguliforme, and the soybean
cyst nematode, Heferodera glycines, in soybean roots. Phytopathology 101:S175.

Wiggs, S.N. and G.L. Tylka. 2011. The nature of the relationship between soybean cyst
nematode population densities and soil pH. Phytopathology 101:S191.

Arias, M.M.D., G. Tylka, L. Leandro, and G. Munkvold. 2010. Effects of soybean cyst
nematode infestation and resistance on Fusarium root rot on soybeans. Phytopathology 100:S30.

Tylka, G.L. 2010. Maximizing effectiveness of extension education efforts. Journal of
Nematology 42:274-275.

001882



Tylka - page 11

PUBLICATIONS (continued)
VI. Extension publications:

Tylka, G.L., G.D. Gebhart, C.C. Marett, M.P. Mullaney, and S.N. Wiggs. 2013. Evaluation of
soybean varieties resistant to soybean cyst nematode in lowa — 2012. [owa State University
Extension, publication IPM-52. (updated annually)

Tylka, G.L. 2012. Soybean cyst nematode field guide, 2™ Edition. lowa State University
Extension Publication CSI 0012, 62 pp.

Tylka, G.L. and M.P. Mullaney. 2012. Soybean cyst nematode-resistant soybeans for lowa.
Iowa State University Extension Publication PM 1649, 27 pp. (updated annually)

Mueller, D., A. Sisson, E. Hodgson, A. Mallarino, C. McGrath, M. O’Neal, P. Pedersen, C.
Pilcher, R. Pope, M. Rice, A. Robertson, J. Sawyer, K. Schaefer, K. Simon, G. Tylka, and D.
Wright. 2011. Soybean field guide, 2nd Edition. Iowa State University Extension Publication
CSI1 010, 68 pp.

Mueller, D., A. Robertson, A. Sisson, and G. Tylka. 2010. Soybean diseases. lowa State
University Extension Publication CSI 0004, 36 pp.

Mueller, D., R. Pope, L. Abendroth, R. Elmore, B. Hartzler, C. McGrath, G. Munkvold, M. Rice,
A. Robertson, J. Sawyer, K. Schaefer, J. Tollefson, and G. Tylka. 2009. Corn field guide. lowa
State University Extension, publication CSI 0001, 84 pp.

Mueller, D.S., A. Robertson, and G.L. Tylka. 2008. Common soybean leaf diseases and Asian
soybean rust. Iowa State University Extension, Publication PM 1989, 2 pp.

Mueller, D., G. Tylka, A. Robertson, M. O’Neal, C. Pilcher, P. Pedersen, K. Schaefer, M. Rice,
A. Mallarino, R. Pope, C. McGrath, K. Simon, D. Wright, and G. Usovsky. 2008. Soybean

disease and pest management field guide. Iowa State University Extension, publication CSI
0010, 52 pp.

Niblack, T.L. and G.L. Tylka, eds. 2008. Soybean cyst nematode management guide, 5™ edition.

North Central Soybean Research publication. Columbia: University of Missouri Printing
Services. 18 pp.

Tylka, G.L. 2008. Soybean cyst nematode management field guide. Iowa State University
Extension, publication CSI 0012, 56 pp.

Niblack, T.L. and G.L. Tylka, eds. 2003. Soybean cyst nematode management guide, 4™ edition.

North Central Soybean Research publication. Columbia: University of Missouri Printing
Services. 18 pp.
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PUBLICATIONS (continued)

Ally, M., W. Bailey, A. Blaine, C. Boerboom, M. Draper, J. Dunphy, R. Elmore, F. Fishel, C.
Grau, D. Hershman, B. Johnson, S. Killpack, S. Naeve, E. Nafziger, D. Oliver, D. Peterson, G.
Rehm, P. Scharf, L. Sweets, G. Tylka, and W. Wiebold. 2001. U.S. soybean diagnostic guide.
United Soybean Board publication, 50 pp., plus CD and online at
www.psu.missouri.edu/soydoc/.

Tylka, G.L. and P.H. Flynn. 1999. Interpreting SCN soil sample results. lowa State University
Extension, publication IPM-61, 4 pp.

Tylka, G.L., and P.E. Pierson. 1998. Getting to the root of the problem with soybean cyst
nematode: the SCN Coalition grower’s workbook. lowa State University Extension, publication
EDC-151, 8 pp.

Tylka, G.L., and P.E. Pierson. 1998. SCN facts. lowa State University Extension, publication
EDC-150, 2 pp.

Tylka, G.L., and P.E. Pierson. 1998. Scouting for SCN. lowa State University Extension,
publication EDC-149, pocket card.

Tylka, G.L., and P.E. Pierson. 1998. Take the test, beat the pest: the SCN Coalition leaders
guide for SCN management training. Iowa State University Extension, publication NCR-608, 35
pp- plus 104 35mm slides.

Tylka, G.L. 1997. Scouting for corn nematodes. lowa State University Extension, publication
IPM-53s, 1p.

Tylka, G.L. 1996. Scouting for soybean cyst nematode. lowa State University Extension,
publication IPM-47s, 1p.

Tylka, G.L. 1995. Soybean cyst nematode. Iowa State University Extension, publication Pm-
879, 6 pp.

VII. Electronic extension education materials:

Tylka, G.L. and A. Ciha. 2009. Corn nematodes. lowa State University Crop Adviser Institute
training module (online and on CD).

Tylka, G.L. 2007. Soybean cyst nematode: biology, scouting, and management (presentation
with audio). Online. Plant Health Management Network, Focus on Soybean.
www.plantmanagementnetwork.org/infocenter/topic/focusonsoybean/.

Tylka, G.L. and B. Brueland. 2006. Soybean cyst nematode. lowa State University Crop
Adviser Institute training module (online and on CD).
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NOTEWORTHY INVITED PRESENTATIONS (last 5 years, 2009-present)

January 2014

August 2013

March 2013

February 2013

February 2013

March 2012

March 2012

February 2012

February 2012

December 2011

November 2011

November 2011

Syngenta National Clariva Launch Conference, January 7, 2014, Orlando,
Florida, “Status of resistant soybean varieties for management of SCN”

Innovations in Seed Treatments for Crop Protection and Health
symposium, American Phytopathological Society annual meeting, August
14, 2013, Austin, Texas, “Nematode-protectant seed treatments: New
options for nematode management in row crops”

Soybean Cyst Nematode and Nematodes on Corn Workshop, Fargo, North
Dakota, March 6-7, 2013

Syngenta Soybean Crop Team Nematode Conference, February 5, 2013,
Campinas, Brazil, “Managing SCN with resistant soybean varieties”

World Soybean Research Conference, February 20, 2013, Durban, South
Africa, “SCN resistance: how it all comes together in the Midwestern
United States™

“Nematode Seed Treatment Protectants: Do Growers Need That Type of
Insurance?”, 7" International Integrated Pest Management Symposium,
Memphis, Tennessee, March 28, 2012

“SCN-resistant Soybeans, HG types, Yield, and SCN Reproduction — How
It All Comes Together in the Field in Iowa”, Annual meeting of the
Southern Soybean Disease Workers, Pensacola, Florida, March 7, 2012

“Soybean Cyst Nematode Update for the Region”, Advanced Crop
Advisers Workshop, Fargo, North Dakota, February 10, 2012

“Nematodes of Soybean and Corn: Recognizing the Risk and Tapping into
the Right Management Tools”, Advanced Crop Advisers Workshop,
Fargo, North Dakota, February 9, 2012

“Nematodes That Feed on Corn: Prospects for 20127, South Dakota
Agronomy Conference, Sioux Falls, South Dakota, December 15, 2011

“Nematodes That Feed on Corn: What to Make of it All”, University of
Missouri Crop Management Conference, Columbia, Missouri, November
30,2011

“The ISU Corn and Soybean Initiative: Redefining Crops Extension
Through Formal Partnerships with Private Industry Service Providers”,
Ohio State University, Columbus, Ohio, November 1, 2011
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NOTEWORTHY INVITED PRESENTATIONS (last 5 years, 2009-present) (continued)

November 2011 “Soybean Cyst Nematode, Host Resistance, and HG Types: What Does it
All Mean for Growers?”, Ohio State University, Columbus, Ohio,
November 1, 2011

March 2011 Soybean Cyst Nematode and Nematodes on Corn Workshop, Fargo, North
Dakota, March 9-10, 2011

February 2011 “Biology and Management of Plant-parasitic Nematodes on Crop Plants”,
Great Plains Consultants Meeting, Bayer CropScience, Denver, CO,
February 22, 2011

December 2010 “Biology and Management of Nematodes that Feed on Corn” and

“Soybean Cyst Nematode; Biology, Scouting, and Management for South
Dakota”, 2010 South Dakota Agronomy Conference, Sioux Falls, SD,
December 14, 2010

July 2010 “Maximizing Effectiveness of Extension Education Efforts”, Symposium
on Educational Strategies and Methodologies in Nematology, Society of
Nematologists 2010 Annual Meeting, Boise, ID, July 13,2010

February 2009 “Managing Soybean Cyst Nematode Using Precision Farming
Technologies”, National Alliance of Independent Crop Consultants,
Bloomington, MN, February 12, 2009

PATENTS AWARDED

Coats, J. R., A.L. Eggler, C.J. Peterson, R. Tsao, and G.L. Tylka. 2003. Compounds related to
natural sources and their use as biopesticides. U.S. Patent Number 6,545,043.

Coats, J. R., C.J. Peterson, R. Tsao, A.L. Eggler, and G.L. Tylka. 2001. Biopesticides related to
natural sources. U.S. Patent Number 6,207,705.

Kraus, G.A., G.L. Tylka, and S. Van der Louw. 1997. Ketodiacid compounds that inhibit
nematode egg hatching. U.S. Patent Number 5,648,318.
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Thomas J. Welk, Attorney
P.O. Box 5015

Sioux Falls, SD 57117-5015
tiwelk @bgpw.com

Patricia Van Gerpen
Executive Director

South Dakota P.U.C.

500 E. Capitol Ave.

Pierre, SD 57501
patty.vangerpen @state.sd.us

Karen Cremer, Attorney
500 E. Capitol Ave.
Pierre, SD 57501
karen.cremer @state.sd.us

Brian Rounds

Staff Analyst

South Dakota P.U.C.
500 E. Capitol Ave.
Pierre, SD 57501
brian.rounds @state.sd.us

Darren Kearny Sandra Raap
Staff Analyst Day County Auditor
South Dakota P.U.C. 711 W. First St., Ste. 204
500 E. Capitol Ave. Webster, SD 57274
Pierre, SD 57501 dcaud @itctel.com
darren.kearny @state.sd.us

Karen Layher
Jennifer Smestad, Attorney Grant County Auditor
214 S. Cascade St. 210 E. Fifth Ave.
Fergus Falls, MN 56538 Milbank, SD 57252
jsmestad @ottertail.com karen.layher @state.sd.us

Daniel S. Kuntz, Attorney
P.O. Box 5650

1200 West Century Ave.
Bismarck, ND 58506
dan.kuntz@mduresources.com

Maxine Fischer

Brown County Auditor

25 Market St., Ste. 1

Aberdeen, SD 57401
maxine.fischer@browncounty.s
d.gov
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Dated this 7" Day of June, 2014

P —

N. Bob Pesall, Attorney
P.O. Box 23

Flandreau, SD 57028
(605) 573-0274
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