Fleld Crop
Pest Management

A Guide for Commercial Applicators
Category 1A

Editor:



Acknowledgements

We would like to express our thanks for the advice and
technical assistance of the following reviewers: Dr. Chris
Difonzo, MSU Department of Entomology, Dr. Jim Kells,
MSU Department of Crop and Soil Sciences, Dr. Pat Hart,
MSU Department of Botany and Plant Pathology, Fred
Warner, Center of Integrated Plant Systems, Gina Davis,
Joe Strzalka, and Mike Hansen from the Michigan
Department of Agriculture, Mike Staten, MSU Extension
ANR Agent, Tyrone Lubeski, and Carolyn Randall,
Pesticide Education Program.

Special thanks go to:

Dr. Chris Difonzo and Matt O’Neal, Department of
Entomology and Howard Russell, Diagnostic Services,
Michigan State University for pictures of insect pests.

Dr. George Bird, Department of Entomology, Michigan
State University for nematode pictures.

Dr. Pat Hart, Department of Botany and Plant
Pathology, Michigan State University for plant disease
pictures.

Steve Deming, Kellogg Biological Station, Michigan
State University for figures 1.3, 1.4, 1.8, 2.8, and 8.1.

Dr. Gary Munkvold, Dr. Greg Tylka, and Dr. X. B. Yang
from the Department of Plant Pathology, and Dr. Marlin
Rice, Department of Entomology, at lowa State
University for permission to reprint figures 5.6, 5.21, 7.12,
7.15, 7.17, and 8.2.

Acknowledgements

Other publications that were helpful in producing
this manual include:

Bode, L.E., S. L. Pearson, D. Anderson, M. D.
McGlamery, K. Steffey, H. W. and Kirby (eds). Illinois
Pesticide Applicator Training Manual Field Crops 39-2.
University of lllinois Urbana-Champaign, IL.

lowa State University, University Extension.
Agricultural Crop Disease Management. Category 1C. lowa
Commercial Pesticide Applicator Manual. lowa State
University Extension CS-11. May 1994. Ames, IA.

lowa State University, University Extension.
Agricultural Insect Control. Category 1B. lowa Commercial
Pesticide Applicator Manual. lowa State University
Extension CS-10. June 1995. Ames, IA

Minnesota Extension Service. Pesticide Applicator’s
Training Manual for Categories C and D. Agricultural
Herbicides, Fungicides and Insecticides. University of
Minnesota. St. Paul, MN.

Section of Communications and Technology in the
College of Food, Agricultural, and Environmental
Sciences, The Ohio State University. Ohioline < http://
ohioline.ag.ohio-state.edu/lines/acrop.html >

Field Crop Pest Management



Fleld Crop Pest Management

INTRODUCTION
CHAPTER 1: INTEGRATED PEST MANAGEMENT

Integrated Pest Management
Field Scouting, Monitoring
Economic Thresholds
Control Strategies
Cultural Control
Biological Control
Chemical Control
Review Questions

CHAPTER 2: MINIMIZING PESTICIDE IMPACT . . .

State and Federal Laws
Guidelines for Selection and Use of Pesticides
Protecting Our Groundwater
Keeping Pesticides Out of Groundwater and
Surface Water
Protecting Non-target Organisms
Potential for Pesticide Resistance
The Development of Resistance
Resistance Management
Notifying Neighbors
Review Questions

CHAPTER 3: APPLICATION EQUIPMENT

Methods of Application
Types of Sprayers
Parts of a Sprayer
Tanks
Agitators
Pumps
Strainers
Hoses
Pressure Regulators
Pressure Gauge
Nozzles . ... ...
Operation and Maintenance of Sprayers
Before Spraying
During Spraying
After Spraying
Granular Applications
Field Operations
Global Positioning System and
Geographical Information System
Review Questions

Field Crop Pest Management

CHAPTER 4: CALIBRATION

Introduction ........ .. ... . 25
Calibrationof Sprayers ......................... 25
Variables that Determine the Spray Rate ........ 25
Precalibration Check of Nozzle Output ......... 26
Spray Pattern Uniformity ..................... 26
Broadcast Sprayer Calibration ................. 27
Amount of Pesticideto Addto Tank ............ 28
Granular Applicator Calibration ............... 28
Review Questions .............. it 30
CHAPTER 5: INSECT MANAGEMENT .. ....... 33
Growth and Development ...................... 33
Considerations for Pest Management ............. 34
Insect Pestsof Alfalfa .......................... 34
Alfalfaweevil .............................. 34
Potato leafhopper ......... ... ... ... ... .. ... 34
Insect Pestsof Corn .............. ... ..., 35
ArmMYWOIM . e 35
Fallarmyworm ............ ... ... ... .. ..... 36
Cornfleabeetle .......... ... ... ... ... .. ... 36
Cornrootworm .......... ... 36

Western corn rootworm damage in
first-yearcorn ......... ... ... . . i 37
Europeancornborer .......... ... .. ... .. .. 38
Insect Pestsof DryBeans ....................... 39
Tarnished plantbug ......................... 39
Potato leafthopper ........... ... ... ... ...... 40
Mexican beanbeetle ......................... 40
Insect Pests of Small Grains ..................... 41
Aphids . ... . 41
Cereal leafbeetle . .......... ... ... ... ... ... 41
Insect Pests of Soybeans ........................ 42
Defoliators .......... ... .. i 42
Beanleafbeetle ............ .. .. .. ... .. ... ... 42
Greencloverworm ........... ... ... ... ..., 42
Japanese beetle ............ ... ... ... ... 43
Two spotted spidermite ...................... 43
Soybean Aphid ....... .. ... . . oL 44
Insect Pests of Sugarbeets ....................... 44
Sugarbeet rootaphid ............. ... ... ..., 44
Spinach leaf miner .......... ... .. .. .. ... ... 44
General Insect Pests . ........... ... 45
CUtWOIMS ..o 45
Grubs ... 45
WIreWOIrmMS . ... 45
Seedcornmaggot . ... 45
Review Questions . ............ .. ... ..., 46
Contents



CHAPTER 6: WEED MANAGEMENT . ......... 49
Development Stages ...............covinin... 49
LifeCycleof Weeds . .......... .. ... .. ... ...... 49
Common Weeds in Michigan .................... 50
Grass and Grasslike Weeds . ................. 50
BroadleafWeeds ........................... 50
Weed Control ......... ... ... . i 51
Cultural Control ........................... 51
Mechanical Control . ........................ 51
Chemical Control ............... ... ... .... 51
Types of Herbicides ........................ 51
Preplant Herbicide Soil Applications
and Incorporation ..................... 51
Preemergence Herbicide Applications .. ... .. 51
Postemergence Herbicide Applications . ... .. 52
Herbicide Carryover . ....................... 52
Herbicide Combinations .................... 52
Herbicide Additives (Adjuvants) .............. 52
Herbicide Compatibility Problems ............ 53
Review Questions . ............ ... ... ..., 53
CHAPTER 7: DISEASE MANAGEMENT . ....... 95
Introduction .......... ... ... . 55
Fungi ... 55
Bacteria . ... 56
ViIFUSES .ttt 57
Disease Triangle ... .. ... ... ... .. ... . .. .. ... 58
Disease Cycle ........ ... i 58
Disease Management ......................... 58
Cultural Control ........... ... . ... ... .... 58
Biological Control .......................... 59
Chemical Control .......................... 59
Diseasesof Alfalfa .. ........... ... .. ... .. .... 59
PhytophthoraRootRot . ..................... 59
Anthracnose .............. . .., 59
CrownRoOt ...... ... . . 59
Diseasesof Corn ........... ... ... . .. .. ...... 60
CornGray LeafSpot . ....................... 60
CommonRuUSt .......... ... ... . .. . 60
Gibberella Stalk and EarRot ................. 60
CornSmut ... 60
Contents

Diseasesof DryBeans ...................coou.. 61
Dry Bean Halo Blight ....................... 61
CommonBlight ............................ 61
FusariumRootRot ......................... 62

Diseasesof Soybeans .. ................ .. ... ... 62
Phytophthora Stem and RootRot ............. 62
WhiteMold ........ ... ... 62
SeptoriaBrown Spot ........................ 63

Diseases of Sugarbeets . ........................ 63
CercosporalLeaf Spot ....................... 63
Black Root ............ ... ... ... .. ... ...... 63
RhizoctoniaRootRot ....................... 64

Diseases of Wheat and Small Grains ............. 64
WheatScab ............. ... ... ... L 64
Wheat Yellow Mosaic Virus .................. 64
Barley Yellow Dwarf Virus . .................. 65
Leaf RuSt ... ... .. . 65

General Control Practices for All Wheat

and Small Grain Diseases ..................... 65

Review Questions ................ ... .. .. ... 66

CHAPTER 8: NEMATODE MANAGEMENT ... ... 69

Introduction .......... ... ... . .. 69

Nematode Management ....................... 69

Soybean Cyst Nematode ....................... 70

Sugarbeet Cyst Nematode . . .................... 71

Corn Needle Nematode ....................... 72

Root-lesion Nematode .. ....................... 72

Northern Root-Knot Nematode ................. 73

Review Questions ................. ... ..., 74

APPENDIX A: Answers to Review Questions .. 76

APPENDIX B: Conversion Tables .......... 78

APPENDIX C: Glossary ................. 79

APPENDIX D: Selected Bibliography ........ 86

APPENDIX E: Crop-destroying Pests ....... 87

Field Crop Pest Management



INTRODUCTION

How to Use This Manual

This manual contains the information needed to
become a certified commercial applicator in Category 1A,
Field Crops. This manual is intended for use in combina-
tion with the Pesticide Applicator Core Training Manual
(Extension bulletin E-2195), available through the
Michigan State University Bulletin Office. However, this
manual would also be useful to anyone interested in
learning more about field crop pest management.

Category 1A, Field Crops, covers the management and
control of common pests in alfalfa, corn, dry beans, soy-
beans, small grains, and sugarbeets. The manual presents
basic scientific information on pest life cycles and empha-
sizes protecting non-target organisms and preventing the
development of resistance in pests.

The Category 1A certification exam is based on infor-
mation found in this booklet. Each chapter begins with a
set of learning objectives that help you focus on what you
should understand from each chapter. The table of con-
tents helps you identify important topics and understand
how they relate to one another through the organization
of headings and subheadings. As you prepare for the
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exam, read each chapter and answer the review ques-
tions. These questions are not on the certification exam.
They are provided to help you prepare for the exam.
Questions on the exam will pertain directly to the learn-
ing objectives.

The appendices and glossary, including an answer key
(Appendix A), at the end of this manual provide supple-
mental information that will help you understand the
topics covered in the chapters. Terms throughout the
manual text that are bold and italicized can also be found
in the glossary.

This certification manual benefits the applicator and
the general public. By learning how to handle pesticides
correctly, applicators can protect themselves, others, and
the environment from pesticide misuse. For more specif-
ic information on how to become a certified applicator in
Michigan, refer to the beginning of the core manual (E-
2195) or the Michigan Department of Agriculture’s Web
site, <http://www.mda.state.mi.us>, or call the MDA at
1-800-292-3939.
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