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1. Introduction 
 

 
 

 

Introduction 

Use New Pest Response Guidelines: Coniothyrium glycines (R.B. Stewart) 
Verkley & Gruyter 2012 when designing a program to detect, monitor, control, 
contain or eradicate an outbreak of this pathogen in the United States and 
collaborating territories. 

The United States Department of Agriculture, Animal and Plant Health Inspection 
Service, Plant Protection and Quarantine (USDA–APHIS–PPQ) developed the 
guidelines through discussion, consultation or agreement with staff members at 
the USDA-Agricultural Research Service and advisors at universities. 

Any new detection may require the establishment of an incident command system 
to facilitate emergency management. This document is meant to provide the 
necessary information to launch a response to a C. glycines detection. 

If C. glycines is detected, PPQ personnel will produce a site-specific action plan 
based on the guidelines. As the program develops and new information becomes 
available, the guidelines will be updated. 

 

Users 

The guidelines are intended as a field reference for the following users who have 
been assigned responsibilities for a plant health emergency involving red leaf 
blotch of soybean: 

 PPQ personnel 
 Emergency response coordinators 
 State agriculture department personnel 
 Others concerned with developing local survey or control programs 
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Contacts 

When an emergency program for red leaf blotch of soybean has been 
implemented, the success of the program depends on the cooperation, assistance 
and understanding of other involved groups. The appropriate liaison and 
information officers should distribute news of the program’s progress and 
developments to interested groups including the following: 

 Academic entities with agricultural interests 
 Agricultural interests in other countries 
 Commercial interests 
 Grower groups such as specific commodity or industry groups 
 Land-grant universities and cooperative extension services 
 National, state and local news media 
 Other federal, state, county and municipal agricultural officials 
 Public health agencies 
 The public 
 State and local law enforcement officials 
 Tribal governments 

 

Initiating an Emergency Pest Response Program 

An emergency pest response program consists of detection and delimitation and 
may be followed by programs in regulation, containment, eradication and control. 
The New Pest Advisory Group (NPAG) will evaluate the pest. After assessing the 
risk to U.S. plant health and consulting with experts and regulatory personnel, 
NPAG will recommend a course of action to PPQ management. 

Follow this sequence when initiating an emergency pest response program: 

1. A new or reintroduced pest is discovered and reported 
2. The pest is examined and pre-identified by regional or area identifier 
3. The pest’s identity is confirmed by a national taxonomic authority 

recognized by the USDA–APHIS–PPQ National Identification System 
4. Published New Pest Response Guidelines are consulted or a new NPAG is 

assembled to evaluate the pest 
5. Depending on the urgency, official notifications are made to the National 

Plant Board, cooperators and trading partners 
6. A delimiting survey is conducted at the site of detection 
7. An incident assessment team may be sent to evaluate the site 
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8. A recommendation is made, based on the assessment of surveys, other 
data and recommendation of the incident assessment team or the NPAG as 
follows: 
A. Take no action 
B. Regulate the pest 
C. Contain the pest 
D. Suppress the pest 
E. Eradicate the pest 

9. State departments of agriculture are consulted 
10. If appropriate, a control strategy is selected 
11. A PPQ Deputy Administrator authorizes a response 
12. A command post is selected and the incident command system is 

implemented 
13. State departments of agriculture cooperate with parallel actions using a 

unified command structure 
14. Trace-back and trace-forward investigations are conducted 
15. Field identification procedures are standardized 
16. Data reporting is standardized 
17. Regulatory actions are taken 
18. Environmental assessments are completed as necessary 
19. Treatment is applied for required pest generational time 
20. Environmental monitoring surveys are conducted to evaluate program 

success 
21. Pest monitoring surveys are conducted to evaluate program success 
22. Programs are designed for eradication, containment or long-term use 

 

Preventing an Infestation 

Federal and state regulatory officials must conduct inspections and apply 
prescribed measures to ensure that pests do not spread within or between 
properties. Federal and state regulatory officials conducting inspections should 
follow the sanitation guidelines in the section Preparation, Sanitization and 
Clean-Up on page 6-1 before entering and upon leaving each property to prevent 
contamination. 

 

Scope 

The guidelines are divided into the following chapters: 

1. Introduction on page 1-1 
2. Taxonomy on page 2-1  
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3. Identification on page 3-1 
4. Biology on page 4-1 
5. Damage on page 5-1 
6. Survey Procedures on page 6-1 
7. Regulatory Procedures on page 7-1 
8. Control Procedures on page 8-1 
9. Environmental Compliance on page 9-1 
10. Pathways on page 10-1 

The guidelines also include appendices and a list of literature cited. 
 

Authorities 

The regulatory authority for taking the actions listed in the guidelines is 
contained in the following authorities: 

 Plant Protection Act of 2000 (Statute 7 USC 7701-7758) 
 Executive Order 13175, Consultation and Coordination with Indian and 

Tribal Governments 
 Fish and Wildlife Coordination Act 
 National Historic Preservation Act of 1966 
 Endangered Species Act 
 Endangered and Threatened Plants (50 CFR 17.12) 
 National Environmental Policy Act 

 

Program Safety 

The safety of the public and program personnel is a priority in pre-program 
planning and training and throughout program operations. Safety officers and 
supervisors must enforce on-the-job safety procedures. 

 

Support for Program Decision Making 

The USDA–APHIS–PPQ–Center for Plant Health, Science and Technology 
(CPHST) provides technical support to emergency pest response program 
directors concerning risk assessments, survey methods, control strategies, 
regulatory treatments and other aspects of the pest response programs. PPQ 
managers consult with state departments of agriculture in developing guidelines 
and policies for pest response programs. 
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How to Use the Guidelines 

The guidelines are a portable electronic document that is updated periodically. 
Download the current version from its source and then use Adobe Reader® to view 
it on your computer screen. You can print the guidelines for convenience; however, 
links and navigational tools are only functional when the document is viewed in 
Adobe Reader®. Remember that printed copies of the guidelines are obsolete once 
a new version has been issued. 

 

Conventions 

Conventions are established by custom and are widely recognized and accepted. 
Conventions used in the guidelines are listed in this section. 

Advisories 

Advisories are used throughout the guidelines to bring important information to 
your attention. Please carefully review each advisory. The definitions have been 
updated to coincide with the America National Standards Institute (ANSI) and are 
formatted as follows: 
 
Example Example provides an example of the topic. 
  
Important Important indicates information that is helpful. 

 

 

 

 

Boldfacing 

Boldfaced type is used to highlight negative or important words. These words are: 
never, not, do not, other than and prohibited. 
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Lists 

Bulleted lists indicate information listed in no particular order. Numbered lists 
indicate that information will be used in a particular order. 

Disclaimers 

All disclaimers are located on the page that follows the cover. 

Control Data 

Information placed at the top and bottom of each page helps users keep track of 
where they are in the guidelines. At the top of the page is the chapter. At the 
bottom of the page is the year, edition, title and page number. PPQ–Pest Detection 
and Emergency Programs (PDEP) is the unit responsible for the content of the 
guidelines. 

Footnotes 

When space allows, figure and table footnotes are located directly below the 
associated figure or table. However, for multi-page tables or tables that cover the 
length of a page, footnote numbers and footnote text cannot be listed on the same 
page. If a table or figure continues beyond one page, the associated footnotes will 
appear on the page following the end of the figure or table. 

Heading Levels 

Within each chapter and section there can be four heading levels; each heading is 
green and is located within the middle and right side of the page. The first-level 
heading is indicated by a horizontal line across the page with the heading 
following directly below. The second-, third- and fourth-level headings each have 
a font size smaller than the preceding heading level. The fourth-level heading runs 
in with the text that follows. 

Hypertext Links 

Figures and tables are cross-referenced in the body of the guidelines and are 
highlighted in blue hypertext type. 

Italics 

The following items are italicized throughout the guidelines: 

 Cross-references to headings and titles 
 Names of publications 
 Scientific names 
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Numbering Scheme 

A two-level numbering scheme is used in the guidelines for pages, tables and 
figures. The first number represents the chapter. The second number represents the 
page, table or figure. This numbering scheme allows for identification and 
updating. Dashes are used in the page numbering to differentiate page numbers 
from decimal points. 

Transmittal Number 

The transmittal number contains the month, year and a consecutively issued 
number (beginning with -01 for the first edition and increasing consecutively for 
each update to the edition). The transmittal number is only changed when the 
specific chapter sections, appendices, tables or index is updated. If no changes are 
made, then the transmittal number remains the unchanged. The transmittal number 
only changes when a new guidelines edition is issued or changes are made to the 
entire guidelines. 

 

Acknowledgements 

Writers, editors, reviewers, creators of cover images and other contributors to the 
guidelines are acknowledged in the acknowledgements section. Names, 
affiliations and Website addresses of the creators of photographic images, 
illustrations and diagrams, are acknowledged in the caption accompanying the 
figure. 

 

How to Cite the Guidelines 

Cite the guidelines as follows: 

U.S. Department of Agriculture, Animal Plant Health Inspection Service, Plant Protection 
and Quarantine. 2011. New Pest Response Guidelines: Coniothyrium glycines (R.B. 
Stewart) Verkley & Gruyter 2012 (Red Leaf Blotch of Soybean). Washington, D.C.: 
Government Printing Office. 
http://www.aphis.usda.gov/import_export/plants/manuals/online_manuals.shtml 

 

How to Find More Information 

Contact USDA–APHIS–PPQ–EDP–Emergency Management for more 
information regarding the guidelines. Refer to Resources on page A-1 for contact 
information. 
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2. Taxonomy 
 

 
 

 

Red leaf blotch of soybean was first observed in Ethiopia in 1955 and attributed to 
a new fungal species, Pyrenochaeta glycines, based on its pycnidial stage 
(Stewart, 1957). The sclerotial stage of the same organism was later described 
separately as Dactuliophora glycines (Leakey, 1964). In 1986, these pycnidial and 
sclerotial stages were finally recognized as belonging to the same fungus (Datnoff 
et al., 1986) and named Dactuliochaeta glycines (Hartman and Sinclair, 1988). 
The fungus was then re-classified as belonging to the Phoma genus and named 
Phoma glycinicola (Boerema et al., 2004). Recently, de Gruyter et al. (2013) 
conducted phylogenetic analysis on phoma-like anamorphs in the Pleosporales 
and determined that this pathogen should be reclassified as Coniothyrium glycines 
(R.B. Stewart) Verkley & Gruyter. Table 2-1 provides the current classification. 

Table 2-1 Classification of Coniothyrium glycines 
Rank Taxon 
Kingdom Fungi 
Phylum Ascomycota 
Class Dothideomycetes 
Order Pleosporales 
Family Leptosphaeriaceae 
Genus Coniothyrium 
Species Coniothyrium glycines (R.B. Stewart) Verkley & Gruyter 2012 

 

Synonyms 

≡ Pyrenochaeta glycines R.B. Stewart 1957 

≡ Dactuliochaeta glycines (R.B. Stewart) G.L. Hartm. and J.B. Sinclair 1988 

= Dactuliophora glycines C.L. Leakey 1946 

Notes: Phoma glycinicola Gruyter and Boerema nom. illegit (Art 36.1) 
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Common Names 

Red leaf blotch of soybean 

Leaf spot of soybean 

Pyrenochaeta leaf spot 

Dactuliophora leaf spot 

Pyrenochaeta leaf blotch 
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3. Identification 
 

 
 

 

An accurate identification of C. glycines is essential for determining its presence, 
potential risk, survey strategies and level and manner of control. Coniothyrium 
glycines is distinguished by the production of defined melanized sclerotia that can 
germinate directly to produce pycnidia or form infectious mycelia on the outer 
surface of the sclerotia (Hartman et al., 2011a; Hartman and Sinclair, 1992). 

 

Species Description/Morphology 

Conidia 

Conidiophores are absent. Conidiogenous cells hyaline, flask-shaped to circular, 
phialidic with periclinal thickening ascending from the innermost layer of cells 
lining the pycnidial cavity (Punithalingam, 1990). Conidia are hyaline, oblong to 
subglobose, aseptate, 5–7 × 1.5–2.5 µm with numerous small guttules, typically at 
each end (Boerema et al., 2004; Punithalingam, 1990). The conidial matrix is rosy 
tawny to salmon/yellow in color (Boerema et al., 2004). 

Pycnidia 

Pycnidia are setose, round to irregular with 1 (–3) papillate or non-papillate 
ostioles, 70–240 µm, honey/olive in color, later turning olive black (Boerema et 
al., 2004). Setae are 2–3 septate, of moderate length, typically straight, 50–120 × 
3–4 µm, rounded at the apex, extending over the upper surface, more compact 
around the ostiole (Boerema et al., 2004; Punithalingam, 1990). The ostiole is 16–
22 µm wide, circular with surrounding cells darker than the rest of the pycnidial 
wall, which is pseudoparenchymatic, comprised of 4–11 cell layers with dark-
brown outer layers (Boerema et al., 2004; Punithalingam, 1990). 

Sclerotia 

Sclerotiophores are persistent and erumpent (Punithalingam, 1990). Sclerotia are 
setose, predominately hyphophyllous, dark brown, nearly spherical, up to 600 μm 
in diameter and develop with pycnidia (Boerema et al., 2004; Punithalingam, 
1990). Setae are 16–24 × 4–6 μm, brown, numerous and expand over the surface 
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(Boerema et al., 2004; Punithalingam, 1990). 

Colonies on Oatmeal Agar 

Fungal colonies form on oatmeal agar after 7 days and are 2–2.5 cm in diameter 
(3.5–5 cm at 14 days) (Boerema et al., 2004). The colonies are white to pale olive 
grey/pale dull green to brick in color with infrequent, delicate felt-like white 
aerial mycelium (Boerema et al., 2004). Crystallization of the pigments causes 
dark-red mycelial fragments. When NaOH is added, the brick-red pigments turn 
greenish blue (Boerema et al., 2004). Pycnidia are plentiful, often accompanied 
by sclerotia, primarily in concentric rings both in and on the agar and occur in 
aerial mycelium (Boerema et al., 2004). 

 

Diagnostics 

No molecular identification method is currently available for confirming red leaf 
blotch (RLB). Therefore, confirmation of C. glycines requires morphological 
identification utilizing conidia shape and size, colony color, type and temperature 
requirements. 

 

Similar Species 

Red leaf blotch of soybean does not occur in the United States and may not 
initially be recognized or distinguished from other fungal diseases without 
training. In the early stages of infection, the disease may be confused with other 
diseases such as Alternaria leaf spot, brown spot or target spot. Careful 
observation of the fungal reproductive and overwintering structures should be 
conducted before confirming that a plant is infected with C. glycines. 
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4. Biology 
 

 
 

 

Life Cycle 

The RLB disease cycle (Figure 4-1) has been fully characterized on soybean 
(Hartman et al., 1987). New soybean-producing regions, particularly parts of 
Africa, may be infected by sclerotia or conidia formed on natural hosts like 
Neonotonia wightii (Wight & Arn.) J.A. Lackey. Local spread occurs when rain 
splashes onto infected leaf surfaces, displacing and transferring sclerotia and 
conidia to healthy tissue, which is then colonized (Hartman et al., 1987). Hartman 
et al. (1987) indicated that symptoms appear 2–7 days after inoculation from 
sclerotia or conidia placed soybean leaves,. On older expanding lesions, sclerotia 
form preferentially on the underside of the leaf, while pycnidia are generally 
present on the upper surface (Hartman et al., 2011b). Heavily infected leaves drop 
prematurely. Eventually all foliage drops from a diseased plant, releasing the 
sclerotia and pycnidia into the soil, thus allowing a secondary infection (Hartman 
et al., 1987). Sclerotia and pycnidia may overseason in the soil, providing the 
initial inoculum for the next season (Hartman et al., 1987; Hartman et al., 2011a). 

 

Figure 4-1 Disease cycle of C. glycines on soybean (image courtesy of G. Hartman) 
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Hosts 

The only reported C. glycines hosts are Glycine max (L.) Merr. (soybean) and N. 
wightii (perennial soybean) (Datnoff et al., 1986; Hartman et al., 1987; Leakey, 
1964; Stewart, 1957). Other potential hosts evaluated using a detached leaf 
inoculation method developed by Hartman and Sinclair (1992) are included in 
Table 4-1. The susceptibility of these hosts was not confirmed under natural field 
conditions. A host density map based on soybean cultivation data in the United 
States is provided in Figure 4-2. 

Table 4-1 Reported plant hosts of C. glycines 
Scientific name Common name References 
Glycine max (L.) Merr. soybean Punithalingam (1990) 
Glycine ussuriensis Regel & Maack wild soybean Lenné (1990) 
Neonotonia wightii (Wight & Arn.) J. A. 
Lackey 

perennial soybean Lenné (1990), Punithalingam 
(1990) 

Cajanus cajan (L.) Huth1 pigeon pea Hartman and Sinclair (1992) 
Glycine argyrea Tindale1  Hartman and Sinclair (1992) 
Glycine canescens F.J. Herm.1 silky glycine Hartman and Sinclair (1992) 
Glycine clandestina J.C. Wendl.1 twining glycine Hartman and Sinclair (1992) 
Glycine cyrtoloba Tindale1  Hartman and Sinclair (1992) 
Glycine falcata Benth.1  Hartman and Sinclair (1992) 
Glycine latrobeana (Meisn.) Benth.1  clover glycine Hartman and Sinclair (1992) 
Glycine soja Siebold & Zucc.1 reseeding soybean Hartman and Sinclair (1992) 
Glycine tabacina (Labill.) Benth.1 pea glycine Hartman and Sinclair (1992) 
Glycine tomentella Hayata1 hairy glycine Hartman and Sinclair (1992) 
Lens esculenta Moench1 lentil Hartman and Sinclair (1992) 
Phaseolus lunatus L.1 Lima bean Hartman and Sinclair (1992) 
Pisum sativum L.1 pea Hartman and Sinclair (1992) 
Pueraria lobata var. lobata (Willd.) 
Ohwi1 

kudzu Hartman and Sinclair (1992) 

Vicia villosa Roth1 winter vetch Hartman and Sinclair (1992) 
Vigna unguiculata (L.) Walp. subsp. 
unguiculata1 

cowpea Hartman and Sinclair (1992) 

1 Host susceptibility evaluated via artificial inoculation on detached leaves or leaf discs only 
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Figure 4-2 Host map for establishment potential of C. glycines within the U.S. 
(http://www.nappfast.org/) 

 

Dispersal 

No evidence exists to indicate that the pathogen is air- or seed-borne, but C. 
glycines could be dispersed between fields and plants via abiotic (rain and water 
splash) or biotic (animal or human) activities (Hartman et al., 2011a). Sclerotia 
could be transported to other fields via contaminated soil carried during farming 
operations or by seed containing debris from infected fields (Hartman et al., 1987; 
Hartman et al., 2011a). Conidia are water borne and can splash onto leaves in a 
manner similar to other disease-causing Phoma species (Boerema et al., 2004). 
No long-distance conidial dispersal studies have been conducted; therefore, 
secondary spread via conidia is not well understood (Hartman et al., 2011a). 

 

Geographic Distribution 

Ecological Distribution 

Coniothyrium glycines is predominately found in Africa, and the incidence of 
RLB has increased with increasing soybean cultivation in southern Africa since 
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the experimental introduction of soybeans to Ethiopia in 1953 (Hartman et al., 
1987; Punithalingam, 1990; Stewart, 1957). Red leaf blotch is also found in India 
(Punithalingam, 1990), and an unconfirmed report identifies the disease on a 
sample collected in Bolivia in 1982 (Sinclair, 1989). The countries currently 
reporting RLB are listed in Table 4-2. 

Sclerotia can survive under natural conditions in southern Africa because this 
environment experiences up to seven consecutive dry months (Hartman and 
Sinclair, 1992). Studies conducted by Hartman and Sinclair (1992) revealed that 
sclerotia can survive up to 18 months at 5 °C and 160 minutes at 100 °C with 90 
and 22% germination, respectively. Conidia germinate between 20 and 25 °C, but 
not when incubated over 12 hours at 5 or 35 °C (Hartman and Sinclair, 1992). 
Therefore, conidia are less viable than sclerotia under extreme temperatures. 

Table 4-2 Countries affected by C. glycines 
Country Status Reference 
Bolivia unconfirmed Sinclair (1989) 
Cameroon present Sinclair (1989) 
Democratic Republic of the Congo 
(previously Zaire) 

present Lenné (1990), Sinclair (1989)  

Ethiopia present Sinclair (1989) 
India present 

localized 
Lenné (1990), Punithalingam (1990) 

Malawi present Sinclair (1989) 
Mozambique present Punithalingam (1990) 
Nigeria present Aken et al. (1992) 
Rwanda present Punithalingam (1990) 
Tanzania unconfirmed Sinclair (1989) 
Uganda present Sinclair (1989) 
Zambia present Sinclair (1989) 
Zimbabwe present Sinclair (1989) 

Potential Distribution 

The pathogen is not currently known to exist in the United States, but poses a 
significant threat to soybean production in this country. The organism can be 
easily moved in shipments containing infested soil or within plant debris in seed 
or on equipment (Hartman et al., 1987). Given the ability of sclerotia to withstand 
high temperatures and dry conditions, it would survive in the southern United 
States (Hartman and Sinclair, 1992). The areas of the U.S. with the highest risk of 
introduction and establishment are the Mississippi River valley, Southeast and 
mid-Atlantic coast (Figure 4-2). The infection of kudzu (Pueraria lobata) could 
allow for quick establishment and production of abundant C. glycines sclerotia in 
the soil in the southeastern U.S. (Hartman et al., 2011a). Currently, kudzu has 
infested over 1.2–2.8 million ha in the U.S. (Everest et al., 1999), which is 
estimated to increase by 50,000 ha/yr (Mitich, 2000). 
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5. Damage 
 

 
 

 

Red leaf blotch causes premature defoliation and senescence in soybean. 
Symptoms include lesions on foliage, petioles, pods and stems (Hartman et al., 
1987; Punithalingam, 1990). The disease reportedly caused up to 75% defoliation 
on particular soybean varieties with yield losses of 10–50% in Zambia and 
Zimbabwe (Hartman et al., 1987; Hartman and Sinclair, 1996). Potential damage 
from the spread of this fungal disease to other cultivated legumes remains unclear 
and requires additional research. 

 

Signs and Symptoms 

Initial symptoms of RLB infection include oblique lesions (1–3 mm) that first 
appear on the unifoliolate leaves associated with primary leaf veins (Hartman et 
al., 2011a). At this stage, the disease is easily confused with other diseases or with 
nutritional deficiencies that affect soybeans. Elliptical lesions then develop as 
dark red spots on the upper leaf surfaces of trifoliate leaves and reddish brown 
spots with dark borders on the lower leaf surfaces (Hartman et al., 1987) (Figure 
5-1). Mycelial growth may surround the lesions during high humidity. Infected 
lesions may enlarge up to 3–10 cm in diameter, but typically coalesce to form 
irregular blotches with yellow-brown centers and dark margins (Hartman et al., 
1987; Punithalingam, 1990). Leaf blotches can contain over 100 sclerotia and 
pycnidia (Hartman et al., 1987). 

Older, larger blotches may be surrounded by a chlorotic halo and cover less than 
half of the leaf surface (Hartman et al., 1987; Punithalingam, 1990). The dead, 
brown centers of the blotches may disintegrate yielding a shot-hole appearance. 
Lesions (1–5 mm) on the petiole, pod and stem are mauve to reddish purple, 
ovoid and appear below the uppermost symptomatic leaf (Hartman et al., 1987) 
(Figure 5-2). Diseased plants may drop leaves early and die back 5–10 days 
before normal maturation (Hartman et al., 1987). 
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Figure 5-1 Red leaf blotch symptoms on leaves: (A) red leaf blotch lesions on a young 
soybean leaf, predominantly along the veins of an upper leaf surface; (B) lesions 
spreading on a lower leaf surface and (C) coalescing into larger lesions; (D) an upper leaf 
surface exhibiting advanced blotching (images reprinted with permission from G. 
Hartman) 

 

Figure 5-2 Red leaf blotch lesions on petioles, pods and stems (image reprinted with 
permission from G. Hartman) 
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Impacts 

Environmental 

The introduction of this pathogen could negatively impact the environment. Plant 
hosts of C. glycines may include several plants from the Fabaceae family that are 
listed as federally threatened or endangered (USFWS, 2014). Chemical control 
programs may be initiated if C. glycines is introduced into the United States and 
may negatively impact non-target pests and the environment. 

Economic 

The United States is the world’s leading soybean exporter at 34.3 million tonnes 
with a value of $17.6 billion in 2011 (FAOSTAT, 2014). Soybean is the second 
most economically important crop in the country after corn with an estimated total 
value of $37.6 billion in 2011 (USEPA, 2011). 

Red leaf blotch of soybean is currently found in humid, hot countries (Hartman et 
al., 2011a). Soybean yield losses from reduced weight and seed size reached 50% 
in Zambia and Zimbabwe in the 1980s (Datnoff et al., 1987). Statistics from other 
countries are unavailable. 

Soybean yield losses due to RLB reduced the weight and seed size by up to 50% 
during the 1980s in Zambia and Zimbabwe (Datnoff et al., 1987). In addition, 
RLB is typically distributed uniformly across an infected field (Hartman et al., 
1987). 

Soybeans are grown across the United States with the greatest concentration in the 
temperate regions, which include the top five soybean-producing states: Illinois, 
Iowa, Indiana, Minnesota and Nebraska (USDA-NASS, 2014). Other U.S. 
soybean-producing regions include the sub-tropical southern United States 
(Hartman et al., 2011a). At present, no studies have determined the ability of this 
fungus to survive in the temperate regions of the United States. 
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6. Survey Procedures 
 

 
 

 

Survey Types 

Plant regulatory officials will conduct detection, delimiting and monitoring 
surveys for C. glycines. Detection surveys will be conducted to ascertain the 
presence or absence of C. glycines in an area in which it is not known to occur. 
After a new detection in the United States, or when detection in a new area is 
confirmed, a delimiting survey should be conducted to define the extent and 
geographic location of the disease. In addition, when a control procedure is 
applied, its effectiveness should be measured via a monitoring survey. 

 

Preparation, Sanitization and Clean-Up 

This section provides information that will aid personnel in preparing to conduct a 
survey, procedures to follow during a survey and instructions for proper cleaning 
and sanitizing of supplies and equipment after the survey is finished. 

1. Prior to beginning a survey, determine whether there have been recent 
pesticide applications that would render it unsafe to inspect the plants and 
leaf litter. Contact the property owner or manager and ask if there is a re-
entry period in effect due to pesticide application. Look for posted signs 
indicating recent pesticide applications, particularly in commercial fields or 
nurseries. 

2. Conduct the survey during a time when disease symptoms should be 
apparent. General surveys should focus on months in which host plants are 
easily accessible, during active growing phases and when symptoms are 
known to be expressed. 

3. Obtain permission from the landowner prior to entering a property. 
4. Determine whether quarantines for other pests or crops are in effect for the 

survey area. Comply with any and all quarantine requirements. 
5. When visiting the area to conduct surveys or take samples, everyone must 

take strict measures to prevent contamination by C. glycines or other pests 
between properties during inspections. 
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6. Prior to entering a new property, ensure that clothing and footwear are clean 
and free of pests, soil and litter to avoid moving soil-borne pests and 
arthropods from one property to another. 

7. Wash hands with approved antimicrobial soap. If not using an antimicrobial 
soap, wash hands with regular soap and warm water to remove soil and 
debris. Then, use an alcohol-based antimicrobial lotion with an equivalent of 
60% ethyl alcohol. If hands are free of soil or dirt, the lotion can be applied 
without washing. Unlike some antimicrobial soaps, antimicrobial lotions are 
less likely to irritate the hands and thereby improve compliance with hand 
hygiene recommendations. 

8. Gather all supplies. Confirm that equipment and tools are clean and 
sanitized. When taking plant samples, disinfest tools with a 5% bleach 
solution or other approved sanitizing solution to avoid spreading diseases or 
other pests. A brief spray to runoff or immersion of the cutting portion of the 
tool in a 5% solution of sodium hypochlorite (bleach) and allowing the tool 
to air-dry is effective for inactivating plant pathogens and preventing their 
spread. 

9. Flag the plant or sampled location whenever possible and draw a map of the 
immediate area, indicating reference points so that the areas can be found in 
the future if necessary. Do not rely solely on the flagging or other markers 
to re-locate a site as they may be removed. Record the GPS coordinates for 
each sampled area so that the area or plant may be re-sampled if necessary. 
The re-sampling period for this disease can be short based on environmental 
conditions. 

10. Survey strike teams should consist of an experienced survey specialist or 
plant pathologist familiar with C. glycines and the symptoms the pathogen 
causes. 

 

Detection Survey 

The purpose of a detection survey is to determine if a pest is present in a defined 
area. This can be broad in scope to assess the presence of a pest or multiple pests 
over large areas or restricted to determine if a specific pest or pests are present in 
a focused area. 

Statistically, a detection survey is not a valid tool to claim that a pest does not 
exist in an area, even if results are negative. Negative results can be used to 
provide clues regarding mode of dispersal, temporal occurrence or industry 
practices. Negative results are also important when compared with results from 
sites that are topographically, spatially or geographically similar. 
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Procedure 

Follow this procedure when conducting a detection survey for C. glycines: 

1. Use visual inspection to examine the cultivated host plants (soybean or other 
legume hosts) for wilting symptoms. 

2. Refer to Visual Inspection for Detection Survey on page 6-7 for further 
information on inspection procedures. 

3. To confirm disease, collect plants exhibiting typical symptoms. Place 
samples in plastic bags. Keep samples cool. Double bag the samples and 
deliver promptly to a diagnostic laboratory. 

The symptoms of wilt, external and internal discoloration of stems, and stalk rot 
are not particularly distinctive and may be obscured due to drought, over-
irrigation or other pathogens. Symptoms begin at the lower leaves moving rapidly 
upward during flowering. Some plant varieties and particular hybrid combinations 
are tolerant and can be symptomless carriers of the disease. Environmental 
conditions and seasonal plant changes can complicate the recognition of induced 
symptoms. Mechanical disruption to the xylem of a plant can cause symptoms 
similar to those associated with infection. Thus, symptomatic shoots must be 
inspected for damage to vascular tissue due to breakage and damage boring 
insects. 

 

Delimiting Survey after Initial United States Detection 

If C. glycines is detected in the United States, surveys will be conducted in the 
disease center to determine the distribution of the infected plants. In large areas, 
locating the actual source of an infection could be difficult depending on the 
season, age of infected plants and the time elapsed from the initial infections. 

Procedure 

Follow the same procedures used in the Detection Survey on page 6-2. Once C. 
glycines has been confirmed, surveys should be most intensive around the known 
positive detections and any discovered through trace-back and trace-forward 
investigations. 

 

Trace-Back and Trace-Forward Investigations 

Trace-back and trace-forward investigations aid in prioritizing delimiting survey 
activities after an initial detection. Trace-back investigations attempt to determine 
the source of the infection. Trace-forward investigations attempt to define further 
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potential dissemination through natural and artificial spread (commercial or 
private distribution of infected plant material). Once a positive detection is 
confirmed, efforts should be made to determine the extent of the infestation or 
potentially infected areas in which to conduct further investigations. 

Trace-Forward Survey 

Target seed associated with positive testing lots. Consider any distribution 
channels or irrigation water that might further disseminate the pathogen, including 
but not limited to the following: 

 Associated seed lots on a farm, in storage areas or bins, that may have 
come in contact with positive testing lots 

 Harvesting equipment or other vehicle movement in fields and nearby 
fields planted with positive tested lots 

 Irrigation or associated waterways running to other areas from fields with 
positive testing lots 

 Weed hosts around contaminated waterways associated with positive 
testing fields 

Analyzing Information 

Use trace-back information gathered from seed lot tags and invoices to determine 
the origin of the soybean seed. With timely submitted records from growers and 
soybean storage facilities, planning staffs on site can construct prioritized lists for 
further surveys. Information available from local water companies or farm 
organizations can be obtained to construct maps of water sources, irrigation 
channels and connections in areas with suspect soybean plants and potentially 
infected soybean seeds. Use this information to assess the need for further surveys 
of fields associated with irrigation water. 

Positive Detection in Soybean 

Trace-back surveys for positive soybean detections should determine the source of 
infection by examination or analysis of the following: 

 Certified seed documentation 
 Soybean storage facilities 
 Irrigation practices and water sources 
 Soybean processing plants and water handling practices 
 Any other potential movement of plant material, water or machinery that 

could aid in tracing the source of contamination 
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Water Sources and Irrigation Methods 

If fields test positive or are directly associated, gather information on irrigation 
water distribution systems documenting the water source for each area. Obtain 
this information from local commercial water companies or irrigation district 
organizations. Maps of irrigation distribution systems should be available from the 
grower to overlay on agriculture field maps. 

Water Sources 

Water sources can include the following: 

 Dry land farming without irrigation systems 
 Ground water that is pumped from wells 
 Surface water that is distributed through canals and irrigation ditches 

Irrigation Methods 

Irrigation methods can include the following: 
 Flood 
 Center pivot 
 Solid set with pipes and fixed risers for sprinklers 
 Side roll with pipes and sprinklers that can be rolled on large wheels 

When notifying growers on the list, be sure to identify yourself as a USDA or 
state regulatory official conducting an investigation of facilities that may have 
received material infested with C. glycines. Speak to the growers or farm 
managers and obtain proper permission before entering private property. 
Check nursery records to obtain names and addresses for all sales or 
distribution sites if any sales or distribution has occurred from an infested 
nursery during the previous 6 months. 

Homeowner Properties 

For positive detections on homeowner properties, ask the owner of the infected 
material to determine its point of origin (nursery, neighbors, etc.) and any possible 
sites of further distribution. 

Nursery Properties 

For nursery hosts, a list of facilities associated with nursery stock potentially 
infected from those testing positive for C. glycines will be compiled. These lists 
will be distributed by the state to the field offices and are not to be shared with 
individuals outside the USDA–APHIS–PPQ regulatory cooperators. Grower 
names and field locations on these lists are strictly confidential, and any 
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distribution of lists beyond appropriate regulatory agency contacts is prohibited. 

Each state is only authorized to see locations within their state, and sharing of 
confidential business information may be restricted between state and federal 
entities. Check the privacy laws with the State Plant Health Director for the state. 

When notifying growers on the list, be sure to identify yourself as a USDA or 
state regulatory official conducting an investigation of facilities that may have 
received C. glycines-infected material. Speak to the growers or farm managers 
and obtain proper permission prior to entering private property. 

Several actions should occur immediately upon confirmation that a nursery 
sample is positive for C. glycines: 

 Check nursery records to obtain names and addresses for all sales or 
distribution sites (if any sales or distribution has occurred from infested 
nursery during the previous 6 months) 

 Evaluate the disease situation, the location within the nursery and the 
disease severity 

 Check nursery records to identify potential sources of the infection 
including sources of seed outside the nursery 

 

Monitoring Survey 

Conduct a monitoring survey if you have applied a control procedure and need to 
measure its effectiveness. If C. glycines is detected in the United States, a 
technical working group will be assembled to provide guidance on using a 
monitoring survey to measure the effectiveness of applied treatments on the 
pathogen. 

Refer to Control Procedures on page 8-1 for further information on control 
options. 

Procedure 

Once C. glycines has been confirmed from a particular field and infected and 
potentially infected plants have been destroyed, additional monitoring will be 
necessary. Use the following tools: 

 Visual inspection in the field 
 Collection of samples from soil, potential weed hosts and water for several 

years and multiple times per season 
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Refer to Visual Inspection for Detection Survey on page 6-7 and Visual Inspection 
for Delimiting Survey on page 6-7 for further information concerning the 
inspection of host plants. 

 

Visual Inspection for Detection Survey 

Use visual inspection as a tool when surveying for RLB of soybean in field crops. 

Conduct a visual inspection in soybean fields by looking for plants with typical 
RLB symptoms. In each survey site, a circular area of 6 m containing 10 plants 
should be selected for visual examination (Sullivan and Jones, 2010). Wilting and 
other symptoms may appear in several plants or all plants in a particular row or 
section of the field. The absence of symptoms, however, does not confirm that C. 
glycines is not present in the inspected area. Some infected plants may not express 
symptoms depending on the time and severity of the infection. 

Signs and Symptoms 

 Infected leaves become dry and dull green 
 Severe wilt can cause leaves to roll inward and eventually lose color 
 Infected vascular bundles in the stalk turn reddish-brown 
 Stalk internodes become discolored 
 Lower portions of the stalk are dry, shrunken and hollow 
 Some plants develop yellowish to purple or dark-brown streaks on the lower 

stems 
 Continued colorization of the vascular bundles eventually results in death of 

the plant 
 Rotting of roots and lower internodes may involve secondary organisms 
 Take samples of all plant tissue within a field exhibiting symptoms. Obtain 

a minimum of 30 samples per field (95% confidence in detecting 10% 
disease prevalence). Place the samples in labeled plastic bags and keep them 
cool. Double bag the samples and deliver promptly to a diagnostic 
laboratory. 

 

Visual Inspection for Delimiting Survey 

Construct delimiting surveys in an area—based on known positive testing, 
associated positive testing or potentially infested areas—from investigations of 
distribution channels and shared irrigation water. However, random sampling may 
become necessary in a general growing area to detect new infections not 
discovered through investigations. 
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The delimiting survey in a general growing area can include random sampling of 
stored seeds and fields throughout a geographical area, with more intensive 
sampling near known infestations. As the distance from the epicenter of a known 
infection increases, decrease the rate of random sampling. Based on the 
epidemiology and grower practices, an evaluation of risk and resources available 
will help determine the extent of these random sampling surveys. 

 

Sentinel Sites 

Sentinel sites are locations regularly inspected along the surveyor’s normal route. 
The sites can be established using known host plants. Plants used at the sentinel 
site should be inspected for visual signs of disease; if available, test the host 
plants. Use GPS to record the location of the host plant, and draw a map of the 
immediate area that includes reference points to allow others to find the area if 
necessary. Once the sentinel site is established, the surveyor should re-inspect the 
site on a regular basis (bimonthly or monthly) as permitted by the individual’s 
regular survey schedule. GIS can be used to map the sentinel site locations to help 
visualize an even coverage, particularly in high-risk areas. 

Other Diseases 

In the early stages of infection, the disease may be confused with other diseases 
such as Alternaria leaf spot, brown spot or target spot. Other diseases, and 
drought, can cause similar symptoms of wilt, so diagnostic tests must be 
performed on samples from symptomatic plants to confirm the presence of C. 
glycines. 

 

Targeted Surveys 

Conduct regular targeted surveys at nurseries and in areas with regular traffic 
from countries with known infestations. 

 

Survey Records 

Records should be maintained for each survey site. Negative survey data must be 
recorded even in the absence of C. glycines. In addition, record the absence of 
samples at surveyed sites. Survey records and data recording formats should be 
consistent to allow for standardized collection of information. 

If automated field collection devices are used, such as the Integrated Plant Health 
Information System (IPHIS), ensure that all surveyors are trained in the 
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technology before beginning the survey. Use the appropriate IPHIS templates for 
this pathogen. To reduce the burden on field data collectors, enter any known 
contact or address information into the database and hand-held data recorders 
prior to working in the field. Upon survey conclusion, all survey data should be 
entered into a designated state or national pest database. 

 

Data Collection 

Surveyors visiting sites to place holds or obtain samples should collect the 
following information:  

 Date of collection or observations 
 Collector’s name 
 Grower’s field identification numbers 
 GPS coordinates 
 Host plant species and specific crop plant variety, if applicable 
 History of machinery usage 
  Observations of symptoms 
 Other relevant information 

In the absence of inspection officials, take the following actions immediately if 
symptoms are noted: 

1. Mark the location 
2. Obtain samples of diseased plant parts and flag the location within the field 
3. Notify the state or PPQ inspector 
4. Place the samples from the infected plant inside two resealable plastic bags 
5. Label the sealed bags with the following information: 

A. Date 
B. Name of person responsible 
C. Location of sample collection 

6. Keep bagged samples cool or refrigerated until the inspector arrives 
7. Do not freeze the samples 

 
 

Cooperation with Other Surveys 

Other surveyors regularly sent to the field should be trained to recognize 
outbreaks that could be associated with C. glycines and similar diseases. 
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7. Regulatory Procedures 
 

 
 

 

Introduction 

Use Chapter 7 Regulatory Procedures as a guide to the procedures that must be 
followed by regulatory personnel when conducting pest survey and control 
programs against C. glycines. After a new detection in the United States, or when 
detection in a new area is confirmed, conduct a delimiting survey to define the 
geographic location where diseased plants are present. Conduct a monitoring 
survey if you have applied a control procedure and need to measure its 
effectiveness. 

 

Instructions to Officials 

Agricultural officials must follow instructions for regulatory treatments or other 
procedures when authorizing the movement of regulated articles. Understanding 
the instructions and procedures is essential when explaining procedures to people 
interested in moving articles affected by the quarantine and regulations. Only 
authorized treatments can be used in line with labeling restrictions. During all 
field visits, ensure that proper sanitation procedures are followed. 

 

Regulatory Actions and Authorities 

After an initial suspect positive detection, an Emergency Action Notification may 
be issued to hold articles or facilities pending positive identification by a USDA–
APHIS–PPQ-recognized authority and/or further instruction from the PPQ deputy 
administrator. If necessary, the deputy administrator will issue a letter directing 
PPQ field offices to initiate specific emergency action under the Plant Protection 
Act until emergency regulations can be published in the Federal Register. 

The Plant Protection Act of 2000 (Statute 7 USC 7701-7758) provides the 
authority for emergency quarantine action. This provision is for interstate 
regulatory action only; intrastate regulatory action is provided under state 
authority. 
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State departments of agriculture normally work in conjunction with federal 
actions by issuing their own parallel hold orders and quarantines for intrastate 
movement. However, if the U.S. Secretary of Agriculture determines that an 
extraordinary emergency exists and that state measures are inadequate, intrastate 
regulatory action can be taken provided that the governor of the state has been 
consulted and a notice has been published in the Federal Register. If intrastate 
action cannot or will not be taken by a state, PPQ may find it necessary to 
quarantine an entire state. 

PPQ works in conjunction with state departments of agriculture to conduct 
surveys, enforce regulations and take control actions. PPQ employees must obtain 
permission of the property owner before entering private property. Under certain 
situations during a declared extraordinary emergency or if a warrant is obtained, 
PPQ can enter private property without owner permission. PPQ prefers to work 
with the state to facilitate access when permission is denied, however each state 
government has varying authorities regarding entering private property. 

A General Memorandum of Understanding (MOU) exists between PPQ and each 
state that specifies various areas where PPQ and the state department of 
agriculture cooperate. For clarification, check with your State Plant Health 
Director (SPHD) or State Plant Regulatory Official (SPRO) in the affected state. 

 

Tribal Governments 

USDA–APHIS–PPQ also works with federally recognized Native American 
tribes to conduct surveys, enforce regulations and take control actions. Each tribe 
stands as a separate governmental entity (sovereign nation) with powers and 
authorities similar to state governments. Permission is required to enter and access 
tribal lands. 

Executive Order 13175, Consultation and Coordination with Indian and Tribal 
Governments, states that agencies must consult with Native American tribal 
governments about actions that may have substantial direct effects on tribes. 
Whether an action is substantial and direct is determined by the tribes. Effects are 
not limited to tribal land boundaries (reservations) and may include effects on off-
reservation land or resources which tribes customarily use or even effects on 
historic or sacred sites in states where tribes no longer exist. 

Consultation is a specialized form of communication and coordination between 
the federal and tribal governments. Consultation must be conducted early in the 
development of a regulatory action to ensure that tribes have opportunity to 
identify resources that may be affected by the action and to recommend the best 
ways to take actions on tribal lands or affecting tribal resources. Communication 
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with tribal leadership follows special communication protocols. For more 
information, contact PPQ’s Tribal Liaison. 

To determine if there are federally recognized tribes in a state, contact the State 
Plant Health Director (SPHD). To determine if there are sacred or historic sites in 
an area, contact the State Historic Preservation Officer (SHPO). For clarification, 
check with your SPHD or State Plant Regulatory Official (SPRO) in the affected 
state. 

 

Overview of Regulatory Program after Detection 

Once an initial US detection is confirmed, holds will be placed on the property by 
the issuance of an Emergency Action Notification. Immediately put a hold on the 
property to prevent the removal of any host plants of the pest. 

Trace-back and trace-forward investigations from the property will determine the 
need for subsequent holds for testing and/or further regulatory actions. Further 
delimiting surveys and testing will identify positive properties requiring holds and 
regulatory measures. 

 

Record-Keeping 

Record-keeping and documentation are important for any holds and subsequent 
actions taken. Rely on receipts, shipping records and information provided by the 
owners, researchers or manager for information on destination of shipped plant 
material, movement of plant material within the facility and any management 
(cultural or sanitation) practices employed. 

Keep a detailed account of the numbers and types of plants held, destroyed and/or 
requiring treatments in control actions. Consult a master list of properties, 
distributed with the lists of suspect nurseries based on trace-back and trace-
forward investigations, or nurseries within a quarantine area. Draw maps of the 
facility layout to located suspect plants and/or other potentially infected areas. 
When appropriate, take photographs of the symptoms, property layout and 
document plant propagation methods, labeling and any other information that may 
be useful for further investigations and analysis. 

Keep all written records filed with the Emergency Action Notification copies, 
including copies of sample submission forms, documentation of control activities 
and related state-issued documents if available. 
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Issuing an Emergency Action Notification 

Issue an Emergency Action Notification to hold all host plant material at facilities 
that have the suspected plant material directly or indirectly connected to positive 
confirmations. Once an investigation determines the plant material is not infested 
or testing determines there is no risk, the material may be released and the release 
documented on the EAN. 

 

Establishing a Federal Regulatory Area or Action 

Regulatory actions undertaken using Emergency Action Notifications continue to 
be in effect until the prescribed action is carried out and documented by 
regulatory officials. These may be short-term destruction or disinfection orders or 
longer term requirements for growers that include prohibiting the planting of host 
crops for a period of time. Over the long term, producers, shippers and processors 
may be placed under compliance agreements and permits issued to move 
regulated articles out of a quarantine area or property under an EAN. 

Results analyzed from investigations, testing and risk assessment will determine 
the area to be designated for a federal and parallel state regulatory action. Risk 
factors will take into account positive testing, positive associated and potentially 
infested exposed plants. Boundaries drawn may include a buffer area determined 
based on risk factors and epidemiology. 

 

Regulatory Records 

Maintain standardized regulatory records and databases in sufficient detail to 
carry out an effective, efficient and responsible regulatory program. 

 

Use of Chemicals 

The PPQ Treatment Manual and the guidelines identify the authorized chemicals 
and describe the methods and rates of application and any special instructions. For 
further information refer to Control Procedures on page 8-1. Agreement by PPQ 
is necessary before using any chemical or procedure for regulatory purposes. No 
chemical can be recommended that is not specifically labeled for this pest.
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8. Control Procedures 
 

 
 

 

Overview of Emergency Programs 

Plant Protection and Quarantine (PPQ) develops and makes control measures 
available to involved states. Environmental Protection Agency (EPA)-approved 
treatments will be recommended when available. If selected treatments are not 
labeled for use against the organism or in a particular environment, PPQ’s FIFRA 
(Federal Insecticide, Fungicide and Rodenticide Act) coordinator is available to 
explore the appropriateness in developing an emergency exemption under section 
18, or a state special local need under section 24(c) of FIFRA, as amended. The 
PPQ FIFRA coordinator and pesticide-use coordinators are also available upon 
request to work with the EPA to expedite approval of a product that may not be 
registered in the United States, or to obtain labeling for a new use. Refer to 
Resources on page A-1 for information on contacting the coordinator. 

 

Treatment Options 

Fungicidal studies conducted on soybean in Zambia and Zimbabwe indicated that 
0.9 kg ai/ha triphenyltin acetate (an organotin compound that inhibits adenosine 
triphosphate (ATP) synthase) provided effective control of C. glycines (Hartman 
et al., 2011a). However, this fungicide is no longer registered for use by the 
Environmental Protection Agency (EPA). 
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9. Environmental Compliance 
 

 
 

 

Overview 

Program managers of federal emergency response or domestic pest control 
programs must ensure that their programs comply with all federal acts and 
executive orders pertaining to the environment as applicable. Two primary federal 
acts, the National Environmental Policy Act (NEPA) and the Endangered Species 
Act (ESA), often require the development of significant documentation before 
program actions may begin. 

Program managers should also seek guidance and advice as needed from 
Environmental and Risk Analysis Services (ERAS), a unit of APHIS’ Policy and 
Program Development (PPD) staff. ERAS is available to provide guidance to 
program managers and prepare drafts of applicable environmental documentation. 

In preparing draft NEPA documentation, ERAS may also perform and incorporate 
assessments that pertain to other acts and executive orders described below as part 
of the NEPA process. The Environmental Compliance Team (ECT), a part of 
PPQ’s Emergency Domestic Programs (EDP), will assess ERAS in the 
development of documents and will implement any environmental monitoring. 

Leaders of the programs are strongly advised to meet with ERA and/or ECT early 
in the development of a program to conduct a preliminary review of applicable 
environmental statutes as requested by program managers or as suggested to 
address concerns over controversial activities. Monitoring may be conducted with 
regards to worker exposure, pesticide quality assurance and control, off-site 
chemical deposition or program efficacy. Different tools and techniques are used 
depending on the monitoring goals and control techniques used in the program. 
Staff from the ECT will work with the program manager to develop an 
environmental monitoring plan, conduct training to carry out the plan, provide 
day-to-day guidance on monitoring and provide an interpretive report of 
monitoring activities. 
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National Environmental Policy Act 

The National Environmental Policy Act (NEPA) requires all federal agencies to 
examine whether their actions may significantly affect the quality of the human 
environment. The purpose of NEPA is to inform the decision maker before taking 
action and to tell the public of the decision. Actions that are excluded from this 
examination, that normally require an environmental assessment and 
environmental impact statements, are codified in APHIS’ NEPA implementing 
procedures located in 7 CFR 372.5. 

The three types of NEPA documentation are categorical exclusions, 
environmental assessments and environmental impact statements. 

Categorical Exclusion 

Categorical exclusions (CEs) are classes of actions that do not significantly affect 
the quality of the human environment and for which neither an environmental 
assessment (EA) nor an environmental impact statement (EIS) is required. 
Generally, the means through which adverse environmental impacts may be 
avoided or minimized have been built into the actions themselves (7CFR 
372.5(c)). 

Environmental Assessment 

An environmental assessment (EA) is a public document that succinctly presents 
information and analysis for the decision maker of the proposed action. An EA 
can lead to the preparation of an environmental impact statement, a finding of no 
significant impact (FONSI), or the abandonment of a proposed action. 

Environmental Impact Statement 

If a major federal action may significantly affect the quality of the human 
environment (adverse or beneficial) or the proposed action may result in public 
controversy, then prepare an environmental impact statement (EIS). 

 

Endangered Species Act 

The Endangered Species Act (ESA) is a statute requiring that programs consider 
their potential effects on federally protected species. The ESA requires programs 
to identify protected species and their habitats in or near program areas and to 
document how adverse effects to these species will be avoided. The 
documentation may require review and approval by the U.S. Fish and Wildlife 
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Service and the National Marine Fisheries Service before program activities can 
begin. Knowingly violating this law can lead to criminal charges against 
individual staff members and program managers. 

 

Migratory Bird Treaty Act 

The statute requires that programs avoid harm to over 800 endemic bird species, 
eggs and their nests. In some cases, permits may be available to capture birds, 
which require coordination with the U.S. Fish and Wildlife Service. 

 

Clean Water Act 

The statute requires various permits for work in wetlands and for potential 
discharge of program chemicals into water, which may require coordination with 
the Environmental Protection Agency, individual states and the Army Corps of 
Engineers. Such permits would be needed even if the pesticide label allows for 
direct application to water. 

 

Tribal Consultation 

The executive order requires formal government-to-government communication 
and interaction if a program might have substantial direct effects on any federally 
recognized Indian Nation. This process is often incorrectly included as part of the 
NEPA process, but must be completed before public involvement under NEPA. 
Staff should be cognizant of the conflict that could arise when proposed federal 
actions intersect with tribal sovereignty. Tribal consultation is designed to identify 
and avoid such potential conflict. 

 

National Historic Preservation Act 

The statute requires that programs consider potential impacts on historic 
properties (such as buildings and archaeological sites) and requires coordination 
with local state historic preservation offices. Documentation under this act 
involves preparing an inventory of the project area for historic properties and 
determining what effects, if any, the project may have on historic properties. This 
process may need public involvement and comment before the start of program 
activities. 
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Coastal Zone Management Act 

The statute requires coordination with states in which programs may impact 
coastal zone management plans. Federal activities that may affect coastal 
resources are evaluated through a process called federal consistency. This process 
affords the public, local governments, tribes and state agencies an opportunity to 
review the federal action. The federal consistency process is administered 
individually by states with coastal zone management plans. 

 

Environmental Justice 

The executive order requires consideration of program impacts on minority and 
economically disadvantaged populations. Compliance is usually achieved within 
the NEPA documentation for a project. Programs are required to consider if the 
actions might impact minority or economically disadvantaged populations and if 
so, how such impact will be avoided. 

 

Protection of Children 

The executive order requires federal agencies to identify, assess and address 
environmental health and safety risks that may affect children. If such a risk is 
identified, measures must be described and carried out to minimize such risks. 
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10. Pathways 
 

 
 

 

Natural Movement 

Coniothyrium glycines is not known to be seed- or airborne, but can be 
transported with debris and soil (Hartman et al., 1987). Conidia are the only spore 
form dispersible via rain splash and wind (Hartman et al., 1987). No distance 
studies have been conducted on RLB. 

 

Human-Assisted Spread 

Coniothyrium glycines could be transported by humans or animals to other plants 
and fields (Hartman et al., 1987). Sclerotia, the primary source of inoculum, 
reside in the soil. Distribution to other sources could occur through the transport 
of infected plant material or the movement of contaminated soil (Hartman et al., 
2011a). No distance studies have been conducted to determine the possibility of 
sclerotia transport to other regions.

Chapter 
 

10 

2014-01 C. glycines 10-1 



 

11. Literature Cited 
 

 
 

 

Akem, C. N., C. O. Akueshi, O. A. Uwala, and K. E. Dashiell. 1992. Outbreak of red leaf blotch, 
caused by Dactuliochaeta glycines, on soybeans in Nigeria. Plant Disease 76:323. 

Boerema, G. H., J. d. Gruyter, M. E. Noordeloos, and M. E. C. Hamers. 2004. Phoma identification 
manual. Differentiation of specific and infra-specific taxa in culture. CABI Publishing, 
Wallingford; UK. 

Datnoff, L. E., C. Levy, D. M. Naik, and J. B. Sinclair. 1986. Dactuliophora glycines, a sclerotial 
state of Pyrenochaeta glycines. Transactions of the British Mycological Society 87(2):297-
301. 

Datnoff, L. E., D. M. Naik, and J. B. Sinclair. 1987. Effect of red leaf blotch on soybean yields in 
Zambia. Plant Disease 71:132-135. 

de Gruyter, J., J. H. C. Woudenberg, M. M. Aveskamp, G. J. M. Verkely, J. Z. Groenewald, and P. 
W. Crous. 2013. Redisposition of phoma-like anamorphs in Pleosporales. Studies in 
Mycology 75(1):1-36. 

Everest, J. W., J. H. Miller, D. M. Ball, and M. G. Patterson. 1999. Kudzu in Alabama: History, 
Uses, and Control (ANR-65). 1-6 pp. 

FAOSTAT. 2014. Accessed on 6 March 2014, http://www.fao.org/index_en.htm. 

Hartman, G. L., L. E. Datnoff, C. Levy, J. B. Sinclair, D. L. Cole, and F. Javaheri. 1987. Red leaf 
blotch of soybeans. Plant Disease 71(2):113-118. 

Hartman, G. L., J. Haudenshield, K. Smith, P. Tooley, J. Shelton, R. Bulluck, J. S. Engle, R. 
Magarey, M. Royer, and L. E. Datnoff. 2011a. Recovery Plan for Red Leaf Blotch of 
Soybean caused by Phoma glycinicola. 

Hartman, G. L., and J. B. Sinclair. 1988. Dactuliochaeta, a new genus for the fungus causing red leaf 
blotch of soybeans. Mycologia 80(5):696-706. 

Hartman, G. L., and J. B. Sinclair. 1992. Cultural studies on Dactuliochaeta glycines, the causal 
agent of red leaf blotch of soybeans. Plant Disease 76(8):847-852. 

Hartman, G. L., and J. B. Sinclair. 1996. Red leaf blotch (Dactuliochaeta glycines) of soybeans 
(Glycine max) and its relationship to yield. Plant Pathology 45(2):332-343. 

Hartman, G. L., E. D. West, and T. K. Herman. 2011b. Crops that feed the world 2. Soybean—
worldwide production, use, and constraints caused by pathogens and pests. Food Security 

 

 

 

 

C. glycines 

2014-01 C. glycines References-1 

http://www.fao.org/index_en.htm


  References 

3(1):5-17. 

Leakey, C. L. A. 1964. Dactuliophora, a new genus of mycelia sterilia from tropical Africa. 
Transactions of the British Mycological Society 47(3):341-350, IN349-IN310. 

Lenné, J. M. 1990. A world list of fungal diseases of tropical pasture species. C.A.B. International, 
Wallingford. 1-162 pp. 

Mitich, L. W. 2000. Kudzu [Pueraria lobata (Willd.) Ohwi]. Weed Technology 14(1):231-235. 

Punithalingam, E. 1990. CMI descriptions of fungi and bacteria: Dactuliochaeta glycines (No. 
1012). (102). 

Sinclair, J. B. 1989. Threats to production in the tropics: Red leaf blotch and leaf rust. Plant Disease 
73:604-606. 

Stewart, R. B. 1957. An undescribed species of Pyrenochaeta on soybean. Mycologia 49(1):115-
117. 

Sullivan, M., and E. Jones. 2010. Soybean commodity-based survey guideline. United States 
Department of Agriculture, Animal and Plant Health Inspection Service, Plant Protection and 
Quarantine, Center for Plant Health Science and Technology, Cooperative Agriculture Pest 
Survey. 1-72 pp. 

USDA-NASS. 2014. Crop Production 2013 Summary. United States Department of Agriculture, 
National Agricultural Statistics Service.Accessed, 
http://usda01.library.cornell.edu/usda/current/CropProdSu/CropProdSu-01-10-2014.pdf. 

USEPA. 2011. Major Crops Grown in the United States. Accessed on 3 March 2014, 
http://www.epa.gov/oecaagct/ag101/cropmajor.html. 

USFWS. 2014. Threatened and Endangered Species System (TESS). Accessed on 12 March 2014, 
http://ecos.fws.gov/tess_public/. 

 

2014-01 C. glycines References-2 

http://usda01.library.cornell.edu/usda/current/CropProdSu/CropProdSu-01-10-2014.pdf
http://www.epa.gov/oecaagct/ag101/cropmajor.html
http://ecos.fws.gov/tess_public/


 

12. Resources 
 

 
 

 

Use Appendix A Resources to find the Website addresses, street addresses and 
telephone numbers for the resources mentioned in the guidelines. 

Table A-1 Resources 

Resource Contact Information 

Center for Plant Health, Science and 
Technology (USDA-APHIS-PPQ-
CPHST) 

http://www.aphis.usda.gov/wps/portal/aphis/ourfocus/p
lanthealth?1dmy&urile=wcm%3apath%3a%2Faphis_c
ontent_library%2Fsa_our_focus%2Fsa_plant_health%
2Fsa_program_overview%2Fsa_cphst 

Pest Detection and Emergency 
Programs, Emergency Management 
(USDA-APHIS-PPQ-PDEP-EM) 

http://www.aphis.usda.gov/wps/portal/aphis/ourfocus/i
mportexport?1dmy&urile=wcm%3apath%3a%2FAPHI
S_Content_Library%2FSA_Our_Focus%2FSA_Plant_
Health%2FSA_Domestic_Pests_And_Diseases 

PPQ Treatment Manual http://www.aphis.usda.gov/wps/portal/aphis/ourfocus/p
lanthealth?1dmy&urile=wcm%3apath%3a%2Faphis_c
ontent_library%2Fsa_our_focus%2Fsa_plant_health%
2Fsa_program_overview%2Fsa_cphst 

Plant, Organism and Soil Permits 
(APHIS-PPQ) 

http://www.aphis.usda.gov/wps/portal/aphis/ourfocus/p
lanthealth?1dmy&urile=wcm%3apath%3a%2Faphis_c
ontent_library%2Fsa_our_focus%2Fsa_plant_health%
2Fsa_import%2Fsa_permits%2Fct_plant_health_perm
its 

National Program Manager for Native 
American Program Delivery and Tribal 
Liaison (USDA-APHIS-PPQ) 

14082 S. Poston Place 
Tucson, AZ 85736 
Telephone: (520) 822-5440 
http://www.aphis.usda.gov/wps/portal/aphis/ourfocus/tr
ibalrelations/sa_tribal_consultation/!ut/p/a0/04_Sj9CPy
kssy0xPLMnMz0vMAfGjzOJNPC2MjIwNjDwNTHyMD
BwNnMKMDZxDDQ2NDfQLsh0VAb0Q-SQ!/ 

Biological Control Coordinator (USDA-
APHIS-CPHST) 

http://www.aphis.usda.gov/wps/portal/aphis/ourfocus/p
lanthealth?1dmy&urile=wcm%3apath%3a%2Faphis_c
ontent_library%2Fsa_our_focus%2Fsa_plant_health%
2Fsa_program_overview%2Fsa_cphst%2Fct_abcu 

FIFRA Coordinator (USDA-APHIS-PPQ-
EDP) 

4700 River Road 
Riverdale, MD 20737 
Telephone: 301-851-2243 

Environmental Compliance Coordinator 
(USDA-APHIS-PPQ-EDP) 

4700 River Road 
Riverdale, MD 20737 
Telephone: 301-851-2345 
http://www.aphis.usda.gov/wps/portal/banner/help?uril
e=wcm%3apath%3a%2FAPHIS_Content_Library%2F
SA_Our_Focus%2FSA_Plant_Health%2FSA_Domesti
c_Pests_And_Diseases%2FSA_EMT 

PPQ Forms  http://www.aphis.usda.gov/wps/portal/aphis/resources/
forms 

Appendix 
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list of State Plant Health Directors 
(SPHD) 

http://www.aphis.usda.gov/wps/portal/aphis/ourfocus/p
lanthealth?1dmy&urile=wcm%3apath%3a%2Faphis_c
ontent_library%2Fsa_our_focus%2Fsa_plant_health%
2Fsa_program_overview%2Fct_sphd 

list of State Plant Regulatory Officials 
(SPRO) 

http://nationalplantboard.org/member/index.html 

National Climatic Center, Database 
Administration 

Box 34 
Federal Building 
(151 Patton Ave) 
Asheville, NC 28801-5001 
http://www.ncdc.noaa.gov/oa/ncdc.html 

CAPS Survey Manual http://caps.ceris.purdue.edu/ 
GenBank® http://www.ncbi.nlm.nih.gov/ 
iPhyClassifier http://plantpathology.ba.ars.usda.gov/cgi-

bin/resource/iphyclassifier.cgi 
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  Forms 

PPQ Form 391, Specimens for Determination 

 

Figure B-1 Example of PPQ Form 391, Specimens for Determination, side 1 
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PPQ Form 391, Specimens for Determination (cont.) 

 

Figure B-2 Example of PPQ Form 391, Specimens for Determination, side 2 
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  Forms 

Purpose 

Submit PPQ Form 391, Specimens for Determination, along with specimens for 
positive or negative identification. 

Instructions 

Follow the instructions in Table B-1 on page B-5. Inspectors must provide all 
relevant collection information with samples. This information should be shared 
within both the state and the regional office program contact. If a sample tracking 
database is available at the time of detection, please enter the collection 
information in the system as quickly as possible. 

Distribution 

Distribute PPQ Form 391 as follows: 

1. Send the original with the sample to your area identifier. 
2. Keep and file a copy for your records. 
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  Forms 

 

Table B-1 Instructions for completing PPQ Form 391, Specimens for Determination 
Block Description Instructions 

1 COLLECTION NUMBER 1. ASSIGN a collection number for each 
collection as follows: 2-letter state code-5-
digit sample number (survey identification 
number in parentheses); example: PA-1234 
(0402010001) 

2. CONTINUE consecutive numbering for each 
subsequent collection 

3. ENTER the collection number 
2 DATE ENTER the date of the collection 
3 SUBMITTING AGENCY PLACE an X in the PPQ block 
4 NAME OF SENDER ENTER the sender’s or collector’s name 
5 TYPE OF PROPERTY ENTER the type of property from which the 

specimen was collected (farm, feed mill, 
nursery, etc.) 

6 ADDRESS OF SENDER ENTER the sender’s or collector’s address 
7 NAME AND ADDRESS OF 

PROPERTY OR OWNER 
ENTER the name and address of the property 
from which the specimen was collected 

8A–8H REASONS FOR IDENTIFICATION PLACE an X in the correct block 
9 IF PROMPT OR URGENT 

IDENTIFICATION IS REQUESTED, 
PLEASE GIVE A BRIEF 
EXPLANATION UNDER “REMARKS” 

LEAVE BLANK; ENTER remarks in Block 22 

10 HOST INFORMATION, NAME OF 
HOST 

If known, ENTER the scientific name of the host 

11 QUANTITY OF HOST If applicable, ENTER the number of acres 
planted with the host 

12 PLANT DISTRIBUTION PLACE an X in the applicable box 
13 PLANT PARTS AFFECTED PLACE an X in the applicable box 
14 PEST DISTRIBUTION: 

FEW/COMMON/ABUNDANT/ 
EXTREME 

PLACE an X in the appropriate block 

15 INSECTS/NEMATODES/ 
MOLLUSKS 

PLACE an X in the applicable box to indicate 
type of specimen 

NUMBER SUBMITTED ENTER the number of specimens submitted as 
ALIVE or DEAD under the appropriate stage 

16 SAMPLING METHOD ENTER the type of sample 
17 TYPE OF TRAP AND LURE ENTER the type of sample 
18 TRAP NUMBER ENTER the sample numbers 
19 PLANT PATHOLOGY-PLANT 

SYMPTOMS 
If applicable, check the appropriate box; 
otherwise LEAVE BLANK 

20 WEED DENSITY If applicable, check the appropriate box; 
otherwise LEAVE BLANK 

21 WEED GROWTH STAGE If applicable, check the appropriate box; 
otherwise LEAVE BLANK 

22 REMARKS ENTER the name of the office or diagnostic 
laboratory forwarding the sample; include a 
contact name, email address, phone number of 
the contact and the date forwarded to the state 
diagnostic laboratory or USDA-APHIS-NIS 

23 TENTATIVE DETERMINATION ENTER the preliminary diagnosis 
24 DETERMINATION AND NOTES (Not 

for field use) 
LEAVE BLANK; to be completed by the official 
identifier 
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PPQ 523 Emergency Action Notification 

 

Figure B-3 Example of PPQ 523 Emergency Action Notification 
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  Forms 

Purpose 

Issue a PPQ 523 Emergency Action Notification (EAN) to hold all host plant 
material at facilities that house the suspected plant material directly or indirectly 
connected to positive confirmations. Once an investigation determines that the 
plant material is not infected or testing determines there is no risk, the material 
may be released and the release documented on the EAN. 

The EAN may also be issued to hold plant material in fields pending positive 
identification of suspect samples. When a decision is made to destroy plants, or in 
the case of submitted samples, once positive confirmation is received, the same 
EAN that placed plants on hold also documents any actions taken, such as 
destruction and disinfection. More action may be warranted if other fields test 
positive for this pest. 

Instructions 

If plant lots or shipments are held as separate units, issue separate EANs for each 
unit of suspected and associated plant material. The EANs are issued under the 
authority of the Plant Protection Act of 2000 (state 7 USC 7701-7758). States are 
advised to issue their own hold orders parallel to the EAN to prevent intrastate 
movement of plant material. 

When using an EAN to hold articles, the EAN language must clearly specify 
actions to be taken. An EAN issued for positive testing and positive associated 
plant material must clearly state that the material must be disposed of, or 
destroyed, and the areas disinfected. Include language that these actions will 
occur at the owner’s expense and will be supervised by a regulatory official. If the 
EAN is used to issue a hold order for further investigations and testing of 
potentially infested material, use the same EAN to document any disposal, 
destruction and disinfection orders resulting from the investigations or testing. 

2014-01 C. glycines B-7 



 

14. How to Submit Plant 
Samples 
 

 

Plant Samples for Plant Pathology Analysis 

Sampling 

When possible, submit adequate quantities of suspect leaf material (preferably 12 
or more leaves per sample) to ensure sufficient material for possible downstream 
diagnostic techniques. 

Storage 

Refrigerate samples while awaiting shipment to the diagnostic laboratory. Place 
leaves without paper towels in a sealed and labeled resealable plastic bag. 

Documentation 

Each sample should be documented in and accompanied by its own completed 
PPQ form 391, Specimens for Determination. You should maintain a partially 
pre-filled electronic copy of this form on your computer with your address and 
other information to save time. Please ensure all applicable fields are completed 
and that the bottom field (block 24, Determination and Notes) is left blank for 
completion by the identifier. Include the phone number and/or e-mail address of 
the submitter. Other documentation in the form of notes, images, etc. can be 
included if useful to the determination. A method for cross-referencing the sample 
with the accompanying form is critical. For example, write the collection number 
on both Form 391 and the sample bag. 

Packing 

To provide extra insurance against accidental release during shipment, specimens 
should be double bagged—i.e., first place the specimen in a self-locking plastic 
bag and place that bag within a second self-locking plastic bag. FORM 391 
SHOULD NOT BE PLACED IN THE BAG HOLDING THE SAMPLE! 
RATHER, IT SHOULD BE PLACED INSIDE THE OUTER BAG. 

Place the double-bagged samples in a sturdy cardboard box or heavy Styrofoam 
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container to prevent damage to the samples during shipping and handling. Ideally, 
samples should be packed with cold packs or ice to maintain their integrity during 
the shipping process. Thoroughly seal all container seams with shipping tape. 

Shipping 

The identifying laboratory should be contacted prior to forwarding samples. It is 
helpful to know how many samples are being forwarded, the type of samples 
(e.g., SOD-suspect camellia leaves), when the samples will be shipped and the 
package tracking number.  

Label the shipping box as ‘URGENT’ and send via overnight express courier 
(FedEx, UPS, Airborne, DHL, etc.) to the appropriate identifier. 
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15. Taxonomic Support for 
Surveys 
 

 

Background 

The National Identification Services (NIS) coordinates the identification of plant 
pests in support of the USDA’s regulatory programs. Accurate and timely 
identifications are the foundation of quarantine action decisions and are essential 
in the effort to safeguard the nation’s agricultural and natural resources. 

The NIS employs and collaborates with scientists who specialize in various plant 
pest groups, including weeds, insects, mites, mollusks and plant diseases. These 
scientists are stationed at a variety of institutions around the country, including 
federal research laboratories, plant inspection stations, land-grant universities and 
natural history museums. Additionally, the NIS Molecular Diagnostics Laboratory 
is responsible for providing biochemical testing to support the agency’s pest 
monitoring programs. 

On 13 June 2007, the PPQ Deputy Administrator issued PPQ Policy No. PPQ-DA-
2007-02, which established the role of PPQ NIS as the point of contact for all 
domestically detected confirmations and communications regarding introduced plant 
pests. The position of Domestic Diagnostics Coordinator (DDC) was established to 
administer the policy and coordinate domestic diagnostics for the NIS. This position 
was filled in October of 2007 by Joel Floyd (USDA, APHIS, PPQ-PSPI, NIS 4700 
River Rd., Unit 52, Riverdale, MD 20737, phone (301) 851-2115, fax (301) 734-
5276, e-mail: joel.p.floyd@aphis.usda.gov). Any questions regarding sample routing 
or communication of results can be directed to the PPQ Survey Field Operations 
Manager (Brian Kopper: phone (919) 855-7318; e-mail, 
brian.j.kopper@aphis.usda.gov) or the Domestic Diagnostics Coordinator  

Taxonomic Support and Survey Activity 

Taxonomic support for pest surveillance is fundamental to conducting quality 
surveys. A misidentification or incorrectly screened target pest can yield a missed 
opportunity for early detection when control strategies are more viable and cost 
effective. The importance of good sorting, screening and identification during 
domestic survey activity cannot be overemphasized. 
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  Taxonomic Support for Surveys 

Fortunately most states have, or have access to, good taxonomic support. 
Taxonomic support should be considered in cooperative agreements as another 
cost of conducting surveys. Taxonomists and laboratories within the state often 
require supplies, develop training materials or hire technicians to meet their 
screening and identification needs. When considering whether to survey for a 
particular pest during a given year, consider the challenges of taxonomic support. 

 

Sorting and Screening 

For survey activities, the proper sorting and screening of samples prior to 
examination by an identifier will result in improved turn-around times for 
identification. 

Sorting 

Sorting is the first level of activity to ensure samples submitted are of the correct 
target group for the pests being surveyed. Select those plant samples that are 
symptomatic if appropriate. A minimum level of sorting is expected of surveyors 
depending on the target group, training, experience or demonstrated ability. 

Screening 

Screening involves a higher level of sample discrimination such that the suspect 
target pests are separated from the known non-target or native species of similar 
taxa. For example, only the suspect target species or those that appear similar to 
the target species are forwarded to an identifier for confirmation. This process can 
involve a first and second level of screening depending on the difficulty and 
complexity of the group. Again, the appropriate degree of screening depends on 
the target group, training, experience and demonstrated ability of the screener. 

Check individual survey protocols to determine if samples should be sorted, 
screened or sent in their entirety (raw) before submitting for identification. If not 
specified in the protocol, assume that samples should be sorted to some degree. 

Resources for Sorting, Screening and Identification 

Sorting, screening and identification resources and aids useful to CAPS and PPQ 
surveys are best developed by taxonomists knowledgeable in the taxa that include 
the target pests and the established or native organisms in the same group that are 
likely in the samples and can be confused with the target. These aids are often 
regionally based and can be in the form of dichotomous keys, picture guides or 
reference collections. The NIS encourages the development of these resources, 
and when aids are complete, posts them in the CAPS Website for the benefit of 
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others. If local screening aids are developed, please notify Joel Floyd, the 
Domestic Diagnostics Coordinator, as to their availability. Please see the 
following Website for some available screening aids: 
https://caps.ceris.purdue.edu/screening_aids. 

 

Other Entities for Taxonomic Assistance in Surveys 

When taxonomic support within a state is inadequate for a particular survey, other 
entities may assist including PPQ identifiers, universities and state departments of 
agriculture from other states and independent institutions. Check with the PPQ 
regional CAPS coordinators regarding the availability of taxonomic assistance. 

Universities and State Departments of Agriculture 

Depending on the taxonomic group, a few cases involve two entities that are 
interested in receiving samples from other states. Arrangements for payment, if 
required for these taxonomic services, can be made through cooperative 
agreements. The National Plant Diagnostic Network (NPDN) also has several 
regional hub laboratories that can provide service identifications of plant diseases 
in their respective regions. PPQ currently has arrangements with two state 
departments of agriculture (Oregon and Washington) and one university 
(Mississippi State University) through Farm Bill funding to provide taxonomic 
services to other states should they desire it. Contact your CAPS NOM for more 
information. 

Independent Institutions 

The Raleigh PPQ Field Operations office has set up multi-state arrangements for 
the Carnegie Museum of Natural History to identify insects from trap samples. 
They prefer to receive unscreened material and work on a fee basis per sample. 

PPQ Port Identifiers 

There are over 70 identifiers in PPQ that are stationed at ports of entry to 
primarily identify pests encountered in international commerce including 
conveyances, imported cargo, passenger baggage and propagative material. In 
some cases, these identifiers process survey samples generated during PPQ-
conducted surveys and occasionally those from CAPS surveys. They can also 
enter the PPQ form 391 for a suspect CAPS target or other suspect new pests into 
our PestID database prior to their being forwarded for confirmation by an NIS-
recognized authority. The list of PPQ port identifiers and their areas of coverage 
can be found on the following Website: 
http://inside.aphis.usda.gov/ppq/php/manual/mac/identifiers_co-lat_natl_spec.pdf. 
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PPQ Domestic Identifiers 

PPQ has a limited number of domestic identifiers (3 entomologists and 1 plant 
pathologist) normally stationed at universities who are primarily responsible for 
survey samples. Domestic identifiers can handle unscreened or partially screened 
samples with prior arrangement through the PPQ CAPS NOM. They can also act 
as an intermediary alternative to sending an unknown suspect to, for example, the 
ARS Systematic Entomology Lab (SEL) depending on their specialty and area of 
coverage. In addition, these identifiers can enter the PPQ form 391 for a suspect 
CAPS target or other suspect new pests into our PestID database prior to 
forwarding the sample for confirmation by an NIS-recognized authority. 

Craig A. Webb, Ph.D. 
Domestic Plant Pathology Identifier 
USDA–APHIS–PPQ 
Department of Plant Pathology 
Kansas State University 
4024 Throckmorton Plant Sciences 
Manhattan, KS 66506-5502 
Cell: (785) 633-9117 
Office: (785) 532-1349 
Fax: (785) 532-5692 
e-mail: craig.a.webb@aphis.usda.gov 

Specialty: Molecular diagnostics 
(citrus health, P ramorum, cyst 
nematode screening)  

Area of coverage: Primarily 
western U.S. 

ATTENTION SAMPLE SUBMITTERS: When sending domestic samples to 
domestic identifiers, you must notify them first by e-mail or phone that you plan 
to send samples, describing what type and how many. Once notification has been 
sent, forward an e-mail to them with a tracking number for the express carrier 
through whom the samples were forwarded. If you plan to send a domestic sample 
to a national specialist, notify the CAPS NOM or the National Domestic 
Diagnostics Coordinator prior to sending the sample. 

 

Final Confirmations 

If identifiers or laboratories at the state, university or institution level suspect the 
detection of a CAPS target, a plant pest new to the United States or a quarantine 
pest of limited distribution in a new state, the specimens should be forwarded to 
an NIS-recognized taxonomic authority for final confirmation. State cooperator 
and university taxonomists can go through a PPQ area identifier or the appropriate 
domestic identifier that covers their area to place the specimen into the PPQ 
system. They will then send the specimen to the NIS-recognized authority for that 
taxonomic group. In some cases, domestic identifiers can make final confirmation 
depending on their ID authority, accreditation and proficiency testing. 
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State-level taxonomists, who are reasonably certain that they have a new United 
States record, CAPS target or federal quarantine pest, can send the specimen 
directly to the NIS-recognized authority, but must notify their State Survey 
Coordinator (SSC), PPQ Pest Survey Specialist (PSS), State Plant Health Director 
(SPHD) and State Plant Regulatory Official (SPRO). 

Before forwarding these suspect specimens to identifiers or to the NIS-recognized 
authority for confirmation, please complete a PPQ form 391 with the tentative 
determination. In addition, fax a copy of the completed PPQ Form 391 to 
‘Attention: Domestic Diagnostics Coordinator’ at (301) 851-2115, or send a PDF 
file in an e-mail to aphis-ppq.nis.urgents@aphis.usda.gov with the overnight carrier 
tracking number. 

The addresses of the NIS-recognized authorities to which suspect specimens are 
to be sent can be found at the following Website: 
http://inside.aphis.usda.gov/ppq/php/manual/mac/identifiers_co-lat_natl_spec.pdf. 

Only use the ‘Urgent’ listings for suspected new United States or state records of 
a significant pest, and the ‘Prompt’ listings for all others. 

When the specimen is forwarded to a specialist for final confirmation, use an 
overnight carrier, insure proper and secure packaging and include a hard copy of 
the PPQ form 391 marked ‘Urgent’ or ‘Prompt’ as previously described. 

Please contact Joel Floyd, the Domestic Diagnostics Coordinator if you have 
questions regarding a particular sample routing at (301) 851-2115, or 
joel.p.floyd@aphis.usda.gov. 

Digital Images for Confirmation of Domestic Detections 

For the aforementioned confirmations, send specimens, not digital images. For 
entry into the National Agricultural Pest Information System (NAPIS), digital 
imaging confirmations can be used for new county records of widespread pests by 
state taxonomists or identifiers with their prior approval. These scientists always 
have the prerogative to request that the specimens be sent. Pests with PPQ 
regulatory programs may require specimens to be sent to SEL for new county 
records depending on the species. 

Communication of Results 

If no suspect CAPS target, program pests or new detections are found, 
communication of these identification results can be sent by the domestic 
identifiers or taxonomists at other institutions directly back to the submitter. The 
information can be presented in a spreadsheet, in a hardcopy of PPQ form 391 or 
other informal means labelled with the species or ‘no CAPS target or new suspect 
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  Taxonomic Support for Surveys 

pest species found.’ Good record keeping by the intermediate taxonomists 
performing these identifications is essential. 

All confirmations received from the NIS-recognized authorities, positive or 
negative, are communicated by the NIS to the PPQ Emergency and Domestic 
Programs (EDP) staff at PPQ headquarters. The EDP then notifies the appropriate 
PPQ program managers and the SPHD and SPRO simultaneously. One of these 
contacts should forward the results to the originating laboratory, diagnostician, 
identifier and/or submitter of the specimen or sample. 

 

Data Entry in NAPIS 

For survey data entered into NAPIS, new country and state records should be 
confirmed by an NIS-recognized authority, while for others that are more 
widespread, use the identifications from PPQ identifiers or state taxonomists. 
When in doubt, contact the PPQ Domestic Survey Coordinator. 
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