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Review

NAPPO Standardsfor Phytosanitary Measures are subject to periodic review and amendment. The next
review date for this Standard is October, 2006. Review of any NAPPO Standard may beinitiated at any
time upon the request of a NAPPO member country.

Endor sement

This Standard was approved by the North American Plant Protection Organization (NAPPO) Executive
Committee on October 14, 2001.

Approved by:
Executive Committee Member Executive Committee Member
Robert Carberry Richard Dunkle
CANADA UNITED STATES
Executive Committee Member
Jorge Hernandez Baeza
MEXICO

Amendment Record

Amendments to this Standard will be given a consecutive number, dated and filed with the NAPPO
Secretaridt.

Digtribution

This standard is distributed by the Secretariat of the NAPPO within NAPPO, including Sustaining
Associate Members and Industry Advisory Groups, to the IPPC Secretariat of the FAQO, to the
Interamerican Coordinating Group in Plant Protection, and to the Administrative Heads of other Regiond
Pant Protection Organizations (RPPOs). Copies are available upon request to the NAPPO Secretariat
and are available on the NAPPO web page: www.happo.org
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I ntroduction

Scope

This standard provides the guiddines to establish, maintain, and verify Karna bunt pest free areas (PFA)
inNorth America. Thisappliesto seedsand grainsof whest, triticale and other hostsand regulated articles.
It also describes the role of the Nationa Plant Protection Organization (NPPO) to ensure compliance with
this standard.

References

Glossary of Phytosanitary Terms 1999. ISPM Pub. No. 5, FAO, Rome.

Requirements for the Establishment of Pest Free Areas. 1996. ISPM Pub. No. 4, FAO. Rome.
Glossary of Phytosanitary Terms February 1999. NAPPO Document 990-001, Ontario, Canada.
Sandard for Pest Free Areas, 1994. NAPPO Document 934-006, Ontario, Canada.

A Harmonized Procedure for Morphologically Distinguishing Teliospores of Karnal Bunt,
Ryegrass Bunt and Rice Bunt, 1999. NAPPO, Ontario, Canada.

Requirements for the Establishment of Pest Free Places of Production and Pest Free Production
Sites, 1999. ISPM Pub. No. 10, FAO, Rome.

Establishing the National Campaign for Karnal Bunt of Wheat. 1999. SAGARPA. Norma Oficia
Mexicana NOM-001-FITO-1995, Mexico.

Definitions and Abbreviations

Buffer zone An areain which a specific pest does not occur or occurs a alow level
and is officidly controlled, that either encloses or is adjacent to an
infested area, aninfested place of production, apest freearea, apest free
place of production or a pest free production dte, and in which
phytosanitary measures are taken to prevent spread of the pest [FAO

Glossary, 1999
CFIA Canadian Food Inspection Agency.
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Control (of apest)

Ddimiting survey

Detection Survey

Emergency Action

Contingency Plan

Fedd

Nationd Plant Protection
Organization (NPPO)

Officid

Outbreak

Pest Free Area

Phytosanitary Action

Phytosanitary Measure

Phytosanitary Procedure

Suppression, containment or eradication of a pest population [FAO
Glossary, 1999

Survey conducted to establish the boundaries of an areaconsidered to be
infested by or free from a pest [FAO Glossary, 1999]

Survey conducted in an area to determine if pests are present [FAO,
Glossary,1999]

A prompt phytosanitary action undertaken in a new or unexpected
phytosanitary situation [FAO Glossary, 2001]

Program for control methods and drategies gpplied in the event that a
target pest is detected [NAPPO Glossary, 2001]

A plot of land with defined boundaries within a place of production on
which acommodity is grown [FAO Glossary, 1999]

Offidd service established by a government to discharge the functions
specified by the International Plant Protection Convention (1PPC) [FAO

Glossary, 1999

Edgtablished, authorized or performed by a Nationd Plant Protection
Organization [FAO Glossary, 1999]

Anisolated pest population, recently detected and expected to survivefor
the immediate future [FAO Glossary, 1999

An area in which a specific pest does not occur as demonstrated by
stientific evidenceand in which, whereappropriate, thisconditionisbeing
officidly maintained [FAO Glossary, 1999

Anofficia operation, such asingpection, testing, surveillance or treatment
undertaken to implement phytosanitary regulations or procedures [FAO
Glossary, 2001]

Any legidation, regulation or officid procedure having the purpose to
prevent the introduction and/or spread of pests [FAO Glossary, 1999]

Any officidly prescribed method for performingingpections, tests, surveys
or treatments in connection with regulated pests [FAO Glossary, 1999]
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Phytosanitary Regulation Officid rule to prevent the introduction and/or spread of pests, by
regulaing the production, movement or existence of commaoditiesor other
articles or the normd activity of persons, and by establishing procedures
for phytosanitary certification [FAO Glossary, 1999

Protected area A regulated areawhich an NPPO has determined to bethe minimum area
necessary for the effective protection of an endangered area [FAO
Glossary, 1999

SAGARPA Secretaria de Agricultura, Ganaderia, Desarrollo Rura, Pesca y

Alimentacion (Mexico)

Standard Document established by consensusand approved by arecognized body,
that provides, for common and repeated use, rules, guidelines for
characteristics for activities or their results, amed a the achievement of
the optimum degree of order in a given context [FAO Glossary, 1999]

USDA United States Department of Agriculture.

Background

Karnd bunt of whegt and triticale is caused by the fungus Tilletia indica Mitra, a seed-borne pathogen.
The naturd hogts of Tilletia indica arewheat species(Triticum spp.) and triticale (Triticale hexaploide).
The movement of grain from infected areas and the planting of contaminated seed poses the greatest risk
for spread of Karnal bunt from infected areas. In addition, spores of this pathogen can potentialy be
carried by anumber of commodities such as hay and straw, grass seed of other species, used bags, farm
equipments, and soil.

There is no evidence that the disease is spread long distances by the wind, asis the case for other
pathogens such as wheet rust. Redtrictions of the movement of host materid is therefore the best option
to prevent the spread of Karnad bunt from infected to non-infected areas.

1 Outline of Requirements.

The Karna bunt pest free status of an areamay be used as the basisfor the phytosanitary certification for
absence of Karnad bunt in seed and grain of host crops. The pest free area is then an element in the
judtification of phytosanitary measures taken by a country to protect an uninfected area.

A pest free area (PFA) for Karnal bunt can occur naturaly or can be created as a result of
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coordinated control actions. A PFA is usudly delimited by recognizable geographica or political
boundaries. 1n the absence of physical barriersto prevent the natural spread of Karna bunt from
adjacent infected areas, a buffer zone should be defined. The size of this PFA and the nature of
the phytosanitary measures will depend on the particular characteristics of the area.

Procedures to establish, maintain and verify Karna bunt free areasinclude surveillance, sampling
and testing, and restricted movement of regulated articles. Bilaterd agreements may be required
to elaborate further on any of theitemsin this standard.
The NPPO plays a role in documentation requirements, survelllance, consultation resulting in
termination/reingtatement of a PFA and implementation of an contingency plan in the event of
detection of Karnd bunt.
The NPPO is responsible for the establishment, maintenance and verification of a PFA. Other
public officers and private individuals and organizations may participate in the ddivery of the
program under the authority of the NPPO.
Prior to identifying an areaasfree of Karnd bunt, the NPPO should assureitself thet it has met the
requirements of thisstandard and therelevant International Standardsfor Phytosanitary Measures,
in particular ISPM No. 4 - Requirements for the Establishment of Pest Free Areas.

2. Specific Requirements

21  Egablishment of aKarna bunt free area

The NPPO of the country seeking recognition of aKarna bunt PFA should document thefollowing
geographic, production, survelllance and sampling data:

2.1.1 Geographic Description of the PFA

. Ddimitation of the pest-free area, indicating its geographic isolation, ether by naturd or
atificid barriers, maps indicating actua limits, roads, sea ports and airports.

. Delimitation of protected areas, including both the PFA and buffer zones.
. Delimitation of buffer zones to provide an gppropriate level of protection.
2.1.2 Production Information

. Information on the generd classification of the crop.
. The location of grain and seed production.
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Acreage/hectares/volume of whest to determine sampling methodology.

2.1.3 Movement of Regulated Articles

C

Karnd bunt should be officidly listed as a quarantine pest.

Internationa and domestic restrictions on the movement of regulated articles is required
to prevent the introduction of Karna bunt into a PFA.

Establish an appropriate ingpection program for the regulated articleswhich could include
sampling and testing, verification of documents, confirmation of treetmentswhen required,
or quarantine actions.

Only Karna bunt free seed may be moved (and planted) into the PFA.

2.1.4 Surveillance

2.14.1.

2.1.4.2.

Two types of surveillance are possible to establish a Karna bunt PFA. These are 1) generd
aurvellance and 2) specific surveys. Generd surveillance is a process whereby information on
particular pests, which are of concern for an areg, is gathered from many sources wherever it is
avalable tothe NPPO. Specific surveysare procedures by which NPPO’ s obtain information on
pests of concern in an area over a defined period of time. These surveys may include officia
delimiting and detection surveys which should follow a plan approved by the NPPO.

These types of surveillance can be used separately or in combination for the establishment of a
Karnd bunt free area as recommended in the following Stuations that could occur in the country
wishing to establish a PFA, a a sampling intengity to provide an adequete level of detection.

In countries where Karna bunt has never been detected:

For grain and seed, data obtained from genera surveillance (FAO, ISPM Standard No.
6) may be sufficient to demongtrate a PFA.

In countries where Karnd bunt exigts:

In geographicaly separated areas (defined by physicd or political boundaries) where
Karna bunt has never been detected: detection surveys at points of aggregetion or fields
should be conducted for up to 3 yearsat asampling intengity (see 2.1.5 below) to provide
an adequate level of detection.

Inareas where Karnal bunt has been found: harvested grain from the proposed PFA must
be tested for Karnd bunt annudly; 5 years of negative testing is required before
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establishment of the PFA; only Karnad bunt free seed may be planted in the area.

215 Testing & Sampling Methodol ogy

2151

2.1.5.2.

2.153.

2.1.5.4.

Each country may sdlect and use testing and sampling methodol ogiesto establish their gppropriate
level of protection. Thefollowing methodol ogiesare recommended, but alternative methodologies
may a so be appropriate:

Testing Methodology (See Appendices)

Examining Wheat Kerndsfor Karnad bunt (United States)

[llustrated Guide of Diagnostic Methodology for the Detection of Teliogpores of Karnd
bunt of Wheset (Mexico)

Seed Wash Extraction for al Ustilaginaes and other Funga Spores Transported by Grain
and Straw (Canada)

Seed wash extraction of Tilletia indica teliospores from grain by size sdlective Seving
(United States)

Sample Size (based on existing practices)

Grain (SSS seed wash for teliogpores) - 50 gram subsample being used for the test
which is derived from a 5 pound or greater sample.

Gran (direct examination for bunted kernels) - 4 pound sample taken from 1000 or more
pounds of harvested grain. The entire sample must be examined.

Seed - as above, but sample size and/or collection methodology may vary depending on
the avallability of the seed and agriculturd practices.

Sampling Methodology

Random samples should be collected during the transfer of grain or seed using a
mechanica sampler.

Samples can dso be collected randomly from stored grain or seed with a probe.

Sampling Intendty

NAPPO Document 001-002e - Guidelines to Establish, Maintain and Verify Karnal Bunt Pest Free Areas
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22

221

222

The sampling intensity may vary depending on the agriculturd practices, grains collection
and didribution system:

C From areas which are geographicaly separate from infested areas and where Karnd bunt

is absent - one sample per two million bushels (54,000 t.) per yesar.

C From areas where Karnal bunt had been present - one sample per field per year, for 5

years.

C From areas adjacent to those where Karna bunt has been found, the sample intensity

should be of one sample per five fidds per year. The sSze of this adjacent area (buffer
zone) will need to be determined on a case by case basis, taking into account the relevant
factors which could impact on the establishment and spread of Karnal bunt, e.g. dimetic
conditions, geographica barriers, presenceof host materid, leve of infectionin theinfected
area, the size of theinfected area (point infestation versus broad), movement controls etc.

Maintenance of aKarna bunt free area

In order to maintain the PFA dtatus, the NPPO of each country will document the phytosanitary
measures which include the following:

C Movement of Regulated Articles
C Surveillance

C Tedting and Sampling
Movement of Regulated Articles

C Karnd bunt should be officidly listed as a quarantine pest.

C Internationa and domestic restrictions on the movement of regulated articles is required
to prevent the introduction of Karna bunt into a PFA.

C Establish an appropriate ingpection program for the regulated articleswhich could include
sampling and testing, verification of documents, confirmation of treetmentswhen required,
or quarantine actions.

C Only Karna bunt free seed may be moved to (and planted) in the PFA.

Surveillance

Two types of surveillance are possible for maintaining a PFA status. These are 1) generd

survelllance and; 2) specific surveys (See Section 2.1.4). Thesetypes of surveillance can be used
separately or in combination for the maintenance of a PFA as recommended in the following

NAPPO Document 001-002e - Guidelines to Establish, Maintain and Verify Karnal Bunt Pest Free Areas
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gtuations. Thesesurveysmay include officid delimiting and detection surveyswhich should follow
aplan approved by the NPPO.

2221. In countries where Karna bunt has never been detected:

C For grain and seed; data obtained from genera surveillance (FAO, 1SPM standard No.
6) may be sufficient to demonstrate a PFA.

2.2.2.2. In countries where Karnd bunt exigs:

C In geographically separated areas (defined by physicd or, palitica boundaries) where
Karna bunt has never been detected, for grain and seed; annuad surveys must be
conducted from samples taken at aggregeation points.

C In areas where Karnd bunt has been found, for grain and seed; annud surveys must dso
be conducted from samples taken at aggregation points.

2.2.3 Testing and Sampling Methodology
Each country may sdect and usetesting and sampling methodol ogiesto establish their appropriate
leve of protection. Thefollowing methodol ogiesare recommended, but dternative methodologies
may be appropriate:

2231 Testing Methodology (See Appendices)

C same as for establishment of the PFA, see2.1.5.1
2.2.3.2. Sample Size (based on existing practices)
C same as for establishment of the PFA, see 2.1.5.2

2.2.3.3. Sampling M ethodology

C same as for establishment of the PFA, see 2.1.5.3

2.2.3.4. Sampling Intendty

C From areas which are geographicaly separate from infested areas and where Karna bunt
is absent - one sample per two million bushels (54,000 t) per yesar.

C From areas where Karna bunt had been present - one sample per 5 fields per year.
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C From areas adjacent to those where Karna bunt has been found, the sample intensity
should be of one sample per 10fidds per year. Theszeof thisadjacent area (buffer zone)
will need to be determined on acase by case bas's, taking into account the relevant factors
which could impact on the establishment and spread of Karnd bunt, e.g. climatic
conditions, geographica barriers, presenceof host materid, leve of infectionin theinfected
areq, the size of the infected area, movement controls, etc.

2.3 Veification of aKarna bunt free area

The NPPO must verify compliance with the requirements to establish and maintain the PFA. The
absence of reports of Karnd bunt from importing countries testing shipments could a so contribute
to verification of Karnd bunt free area maintenance.

3. Change of The Pest Free Area Status

Upon the detection of Karnal bunt within the PFA, the PFA datus is immediately suspended.
Upon remova of the source of contamination, the PFA status may be reingtated. If the source of
contamination cannot be easily be determined or removed, the following options are possible:

C If Karnd bunt is detected in alimited areawhich can be identified and isolated, then the
PFA may be re-defined to exclude the infected area; or

C The PFA status must be terminated.
A change in the PFA status may aso occur as a result of non-compliance to this sandard. An
importing country should officidly notify the exporting country if it no longer recognizes the PFA
datus. Decison to terminate a PFA would depend on the severity of the infraction.

4, Reinstatement of the Pest Free Area Status
Successful eradication of Karna bunt and implementation of remedia actions are the basis for
reingaement of the PFA datus. PFA datus can only be reingtated in compliance with the
requirements for establishment of the PFA, as outlined in this standard.
Inorder toreingtate are-defined PFA, theinfected portion of the original PFA must be defined and
excluded. Phytosanitary measures to prevent the introduction of Karnd bunt into the re-defined
PFA must be implemented.

5. Contingency Plan

The NPPO must have a plan of emergency actions which will take place in the event that Karna
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bunt is detected in aPFA. The actions may include:

C If Karnd bunt is detected in a shipment arriving a the PFA, the shipment should be
removed, disposed or returned to origin.
C If Karnd bunt is detected in astorage facility within the PFA, investigation and trace back

shoud be implemented as soon as possible to determine the source of Karna bunt
infection and infested grain or seed disposed, treated, or processed in amanner to kill the

pathogen.

C If Karnd bunt is detected in production areas in the PFA, phytosanitary measures and
delimiting surveys must be implemented immediately and the PFA terminated, suspended
and/or redefined.

C A report confirming actions related to phytosanitary measuresincluding ddimiting surveys
must be prepared and the NPPO must suspend the PFA status.
6. Documentation

Documentation supporting the Karna bunt free area should be made available to the importing
country as requested. Each country has the right to establish aPFA. Recognition of the PFA by
an importing country may be confirmed in abilateral agreement.

Technicd reports of dl surveillance activities carried out in the fields, storage facilities, processing
plants and verification points must be compiled by the NPPO.
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Inventory of Diagnostic Tests Currently in Usein North America
for the Detection of Karnal Bunt

The tests listed here are currently being used within NAPPO member countries as the main means of
detecting the presence of Karna bunt in samples of wheat and other grains for a variety of regulatory
purposes. These tests have not been rigorously and scientifically compared to one another to determine
equivaency or efficacy but are considered by the users to be adequate for their intended purposes. A test
may be ussful in one circumstance but not another and not al tests are expected to meet dl needs and
satidfy dl requirements. There are two main distinctions within these tests. Three methods are based upon
seed wash technol ogy and two methods describe manual and mechanica direct examination of seeds. (The
USDA methodology describes one seed wash method and two direct examination methods.) Thereisa
presumption that those using these tests will have an appropriate level of |aboratory experience to apply
the appropriate test to the appropriate situation.

These tests are presented here for the use with the following generd considerations:

. Any country iséat liberty to use any method to certify whest for export or to provide survey
data in support of area freedom unless congtrained by limitations in specific bilatera
agreements or by the awareness of the unacceptability of a particular test to a trading
partner

. Any two countries can by mutua agreement select one or more of the above tests as part
of a bilatera agreement thus making a specific test mandatory in order to achieve a
Specific objective

. Any country may evauate or audit any imported or provided sample by using the test
methodology of their choice

. Data collected in the past by any one of these methodol ogies should be accepted for the
determination of KB free areas unless concerns about the reliability of thetest method that
has been used have been previoudy voiced

. NAPPO member countries should make every effort to work towards using
methodol ogies acceptable to dl parties, harmonizing testing methods where possible and
incorporating new technologica advances whenever possble

. It isimportant that dl testing be conducted in suitable facilities by properly educated and
trained individuals in a manner consistent with good laboratory practises.

Test Protocols Include the Following:

Guia llugtrada de la Metodologia de Diagnostico para Detectar Teliosporas de Carbon Parcid Tilletia
indicaen Trigo (Mexico)

Seed Wash Extraction for al Ustilaginales and other Fungal Spores Transported by Grain and Straw
(Canada -official Standard Operating procedure PQ-PR-028)

Seed wash extraction of Tilletia indica tdiogpores from grain by Sze sdlective Seving (USDA)



and Examining Wheat Kernds for Karna bunt (Chapter 3 from the USDA Karna Bunt Emergency
Program Manudl; this document describes the complete set up of a KB lab)

Theidentification of Tilletia indica and its diginction from other morphologicaly smilar fungi has been
addressed in a document posted on the NAPPO web site and entitled “ A Har monized Procedur e for
M or phologically Distinguishing Teliospores of Karnal Bunt, Ryegrass Bunt and Rice Bunt” .



Appendix 1
1L aboratory: 1996
Examining Wheat Kerndsfor Karnal Bunt

Contents

Introduction

This subsection describestwo methods (manua and autometic) used to identify wheat kernesinfected with
Tilletia indica, the causa agent of Karnd bunt (KB). These infected kernels are called bunted kernels.
Included are specific proceduresfor decontamination of samplesand facilities. Theareadesignated for this
work must be physically separated from the area where spore analyses are done.

Supplies: Manual Method
Laboratory personnel will need the following reagents, equipment, and other items to examine whesat
kernels for KB using the manud method:

Reagents

< Bleach, household, 5.25 percent solution
< Shear’ s mounting fluid

<

Suggested Equipment and Other Items

Bags, biohazard, 12" x 24"

Beaker, glass, 600-mL

Bottle, spray, 1-L, hardware store
Boxes, cardboard

Caps, hair

Coverdls, L, XL, and XXL

Covers, shoe

Coverdips, glass, 22 x 60 mm

Dish, petri, plastic digposable, 50 x 9 mm
Dish pans, plastic, department store
Forceps, specimen, stainless sted, largetip
Garden hose with nozzle, hardware store
Gloves, latex, medium and large

Hood

Labels, white paper

Lamp, magnifying

Microscope, dissecting

Slides, microscope, 3" x 1"

Storage units

Timer

NN NN N NN NNNNN N NN N NN NN



Towes, lab

Vids, pladtic

Woash basin, double sided

Worksheets, Karnd Bunt Kernd Analys's, in-house
Obtaining Samples

N NN NN

The laboratory manager will specify which types and the priority of samples to be examined for bunted
kernels.

Feld samples that are to befir st tested for spores are off limits to the bunt testing area. If assgned the
task of detecting bunted kernels, do not enter any other KB analysis areas. Always wear coverals,
aong with disposable shoe covers and caps. When examining treated seed, wear disposable latex gloves.
Remove these articles when leaving the bunt area.

Preparing the Workstation: Manual Method
Designated bunted kerndl readers must wear clothing that will prevent sample contamination and protect
them from harmful chemicas

Step 1- Put on protectivearticles

Put on your shoe covers, hair cap, coverals, and latex gloves as needed. If the seed samples show pink
or violet dye, wear a dust mask when examining the seed. The dye shows that the seed has been treated
with pedticide.

Step 2- Set up items

Takeone600-mL besker, one petri dish, onelargeforceps, and oneplastictray. Set theseitemsup at your
workstation and use the appropriate worksheet for recording data.

Step 3 - Scoop seed into the beaker

Turn the hood on. From the sedable plagtic bag holding the seed sample, scoop approximately 500 mL
of seed and pour it into the beaker. Take the sample to your workstation for examination.

Step 4 - Spread the sample

Spread a portion of the sample throughout the plastic tray in approximately one layer of seed. Do avisud
overview of the sample in the tray, looking for seed that shows a darkening on one end or obvious
deterioration of the seed tissue.

Supplies: Automated Method

Laboratory personnd will need the following reagents, equipment, and other items to examine whest
kernelsfor KB using the automated method:



Reagents

<

<

<

Bleach, household, 5.25 percent solution
Nail polish, clear, toluene/formaldehyde free

Shear’ smounting fluid

Suggested Equipment and Other Items

<

<

Beskers, glass, 600-mL
Caps, hair
Coverdls M, L, XL, XXL, and XXXL

Covers, shoe

Coverdips, glass, 22 x 22 mm

Dazzlens, glass cleaner

Dish, petri, plastic digposable, 50 x 9 mm
Forceps, specimen, dainless sed, large tip, smal tip
Gloves, latex, smdl, medium, and large
Kimwipes XL

Labels, white paper

Microscope, compound

Microscope, dissecting

Plagtic bags, 12 x 12 inch, zip-lock

Seed ingpection machine

Slides, microscope, 3" x 17

Tape, labding



< Tech Spray, inert dusting gas

< Vids, pladtic

< Worksheets, Karnd bunt kernd analys's, in-house
Preparing the Workstation: Automated Method

Designated bunted kernd readers must wear clothing that will prevent sample contamination and protect
them from harmful chemicas

Step 1 - Put on protective clothing

Put on shoe covers, hair cap, coverdls, and latex gloves as needed. If the sample showspink or violet dye,
wear a dust mask when examining the seed. The dye shows that the seed has been treated with pesticide.

Step 2 - Preparethe seed inspection machine

Turn the feeder rheostat control knob on the seed inspection machine counter clockwise to the OFF
position (see seed ingpection machine diagram on the following page). Turn ON the power switch located
on the control pand. Place a clean petri dish and a pair of clean forceps on the work surface to the right
sde of the feeder trough. Open the acrylic lid above the seed hopper.

Step 3 - Pour the sampleinto the hopper

Obtain the sample to be tested and record the KB sample number of the worksheet. Carefully open the
sample bag(s) without tearing. Being careful not to over-fill, pour a portion of the sample into the seed
hopper and close the acrylic lid.

Step 4 - Activate the vibrating mechanism

Turn ON the light switch. Turn ON the feeder rheostat control knob (vibrator switch). Adjust the seed
hopper discharge opening and the feeder rheostat control until you get the desired feed rate. Only oneleve
of grain should cover the bottom of the feeder trough asiit vibrates, permitting observation of the kernels
from dl Sdes Be careful to empty the seed bin cup frequently to avoid spillage. You may wish to
pour only a cup full of sample at atimeinto the seed hopper.

Step 5- Check for bunted kernels

Whenyou observe asuspect bunted kernel, turn down the feed rate or the rheostat control and useforceps
to move the kernd to the petri dish. Take the suspect bunted kernels to the dissecting microscope and
examine for the presence of teliospores. Placedl of the bunted kernelsinto aclean plastic via and prepare
apaper labd to indude in the vid with the KB number, your initids, and the date. Using a black marker
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labdl the outsde of the vid. Follow discard authority verifier's training procedures. If teliogpores are
present, prepare a microscope dide usng Shear’s mounting medium. Sedl the coverdip with nail polish.
Review the dide usang the compound micrascope, verifying the characteristics of the teliospore. Get an
identifier with discard authority to verify the presence of T. indica on the kernels found in a sample.
Decontaminate the forceps with bleach and dispose of the used petri dish.

Step 6 - Record results

Record your results on the appropriate worksheet. For positive results, record the total number of bunted
kerndsfound in the sample. Place dl positive samplesin the storage area for positive samples. Place dl
negative samples in the storage area for negative samples.

Step 7 - Clean theinspection machine

Clean the seed ingpection machine as follows. Turn OFF the power switch and the light switch. Remove
the seed bin cup and tilt the unit to permit any loose kernds to fal out through the seed bincup area. Use
inert dusting gas to blow any kernds from the unit. Return the unit to its upright postion. Clean the
magnifying lens with Dazzlens and Kimwipes.

Step 8- Clean the area and remove protective clothing

When dl of the samples have been examined, sweep up any spilled grain and dispose of it in the red
biohazard bag in the area. Remove dl protective clothing and place in the biohazard bag.

Identifying Tilletia indica

Early stages of infection first appear at the germ end of the wheat kernel. These symptoms are
usudly not visible when the groove (dorsd) sideisfacing down. Therefore, an effectivetechniqueistoturn
many seeds over to look for symptoms.

Thefirg vishle sage of KB infection isaswollen area that appears gray or dark at the germ end forming
atriangular shaped area on ether sde of the groove (seeillugtrations A2, B1, and B2 on the laminated
insert titted Symptoms of Karnd Bunt (Tilletia indica) and Black Pointin. This is the thin pericarp, or
outer epidermal layer, of the seed coat through which adarkening is visble and is evidence of a mass of
teliogpores benegth (the sorus). This swollen area of the pericarp may aready be ruptured or can easily
be punctured with ateasing needle, exposing many dark brown teliospores.

KB teliospores, large by fungd spore standards, are easy to seewith ahand lens. However, to verify KB
symptoms from a seed sample, viewing the infected kernels under a dissecting microscope will be
necessary to seeif teliogporesare present. They appear ashundreds or thousands of smdll, granulate, shiny
dark brown to black spheres, resembling microscopic bal bearings or buckshot. They are contained within
the area of the seed that the fungus has consumed, together forming the sorus.



Refer to the laminated insert in. More advanced infection (A3 and A4) in the wheet kernel manifestsitsalf
asablackening dong the groove, progressively consuming more of theinner portionsof seed tissue. A very
advanced stage of infection resultsin the whesat kernd taking on the gppearance of aboat or dugout canoe
(A5).

Black point is a disease of non-quarantine importance caused by a variety of fungd species (Alternaria
spp. and Helminthosporium spp.). The superficia symptoms of KB have been confused with those of
black point, but close examination reveds digtinct differences. While both diseases give the germ end of
the wheat a darkened appearance, black point is actually more of a darkening or discoloration of the
pericarp (C1 and C2, laminated insert in. Upon examination under a dissecting microscope, no Spores,
nor anything that resembles teliospores, are vishle. Also, the darkening caused by black point organisms
may extend farther from the tip of the seed and be more generd in its occurrence on the seed, often
gppearing on the ventral and dorsal surfaces. Black point shows no obvious erosionof the seed tissueas
in KB.

To make a postive identification for any spore, making a microscope dide will be necessary to view the
gpores under high magnification.

Storing Positive Kernels
Step 1 - Place bunted kernelsin a plastic vial

Pace dl of the bunted kernels from the same sample in aplagtic vid. Using ablack marker, label the vid
with the sample number, your initids, and the date on the outsde of the vid, and ingde the vid on awhite
labd.

Step 2 - Verify presence of T. indica.

Get an identifier to verify the presence of T. indica on the kerndsfound in asample. Return dl negative
seed to its original packaging. Also return the pogtive sample (minus any bunted kernels) to its origind
packaging and placeit in the storage area. Verify the presence of T. indica teliogpores on the kernd by
making adide and storing al pogitive dides with proper labels.

Step 3 - Record findings

Record your findings, initids, and date on the gppropriate andyss worksheet. Have the verifier initid in
the appropriate space for the positive samples verified.

Step 4 - Take care of used equipment

Place dl labware and instruments into the dirty bin for decontamination. Use new gloves, labware, and
ingruments for each new sample. Continue with the next sample.



Decontaminating L abwar e and I nstruments (manual and automated methods)

Take dl dirty labware and ingruments to a designated area for decontamination. Soak al labware and
ingrumentsin a 30 percent bleach solution for 15 minutes, rinse with clear water, dry with lab towes, and
return to the bunt area for the next use.

After examining al the samples, or at the end of ashift, decontaminate the area. Decontamination includes
these activities:

< Bleach al workstation surfaces (hoods, chairs, tables, etc.)

< Make sure no dirty labware or instruments remain in the area

< Sweep the floor and mop with 30 percent bleach solution

When decontamination is complete, dispose of al shoe covers, hair covers, coverdls, and glovesinto the
biohazard container. Dispose of dl waste during the examination processinto the biohazard container. Turn

off al hoods and lights when finished.

Handle all ssmplesasif positiveto help prevent contamination



1L aboratory: 1996

Training Techniciansand Verifiers
Contents

Introduction

To assure accuracy and efficiency when laboratory personnel are processing samples, technicians need to
be appropriately trained and successfully complete documented procedures. Technicians should complete
the training program before actualy processing red samples. Verifiers, as wdl, should have training in
examining isolates of Tilletia indica, and should meet certain educational and experience requirements.
Written training records for al analysts covering al procedures will be maintained at the |aboratory.

Suggested training content

< Presenting generd orientation about Karnal bunt
< Identifying and explaining the purpose of processing areas
< Setting up the reception (sample receiving) area
< Setting up the dirty rooms

< Setting up the clean rooms

< Receiving samples

< Maintaining supplies

< Decontaminating samples

< Logging-in samples

< Storing reserve samples

< Extracting samples

< Maintaining supplies

< Preparing Shear’ s mounting fluid

< Preparing sample containers



Weighing and measuring samples

Adding extraction solution

Extracting the samples

Cleaning up the extraction lab

Preparing dides

Maintaining supplies

Setting up the working area

Egtablishing priority and processing sample tubes
Preparing the dides

Making labels and data sheets

Handling spills and cleanup

Examining didesfor Karnd bunt

Sdecting and examining dides

Identifying Karnd bunt teliogpores

Verifying teliospores

Counting teliogpores

Reading positive dides

Keeping records and interpreting laboratory results
Examining wheet kernds for Karnd bunt (automated and manua methods)
Maintaining supplies

Processing samples

Preparing the workstations



< |dentifying Tilletia indica
< Storing samples

< Decontaminating equipment and cleaning up

Selecting and Training Verifiers

The Karnd bunt plant pathology verifier must be ableto postively identify Tilletia indica Mitra, the causal
agent of Karnd bunt, to the excluson of other fungi. The verifier serves as the find authority for
identification of KB.

Requirements

The verifier should hold a Master’s or Doctoral Degree in mycology, plant pathology, or other related
fiedds. The verifier should have work experience with microscopy, fungd taxonomy, and morphology, or
extensive course work in plant pathology and mycology and work related experience in plant pathology
and mycology. Knowledge or experience in plant pathology is desirable but not arequirement. For those
without a graduate degree in plant pathology or a related field, the requirement should be a thorough
foundation in mycology or plant pathology with recent work experiencein that area

Job Description (the incumbent isresponsible for these duties)

1 Verifiesthe identification of T. indica teliospores found by microscopists during KB screening to
the exdusion of other fungi.

2. Didinguishes by microscopic examination other species of Tilletia frequently encountered (for
example, T. fusca and T. eragrostidis).

3. Using established guidelines on spore Size, makes determinations of when to send “ suspect spores’
to Nationd Mycologit for final determination.

4 Confirmswheat kerndsinfected by T. indica.

5. Maintains familiarity with current information on Tilletia walkeri, the pathogeninfecting ryegrass.
Training

Training will congst of microscopic examination of severd isolates of T. indica. Depending on their age

and condition, teliogporeswill exhibit sgnificant variation in Sze, shape, and color. Verifierswill frequently
find immature and fragmented spores.

KB Fant Pathology Verifierswill complete the following training activities:
< Andyzedidesof T. indica, T. barclayana (rice smut), and T. walkeri.

< Review microscopedidesof actud samplesto familiarizethemsd veswith theother fungi commonly
found associated with wheet and pollen grains frequently encountered.
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< Scanaminimum of 10 training dides of actua wheat samples, with known numbers of teliospores.
At least one of these dideswill be anegative control. The purpose of thistraining dide exerciseis
to familiarize the verifiers with the microscopist’s tasks, not for them to become skilled
microscopists. For the verifier to qudify as a reader, the verifier must meet the requirements for
readers described in the previous subsection, Training Technicians.

< Examine whesat kernel smacroscopically andlearn how to positively confirmabunted kernel caused
by T. indica.
Retesting

A system of retesting verifiers should bein place. This should include examining dides with various whegt
amuts, particularly variations of Tilletia species.

Discard Authority

After the candidate completes the required training and shows the ability to identify T. indica teliospores
and bunted kernelsin KB Project samples, designated USDA personnd will grant Discard Authority for
use on the KB Project.
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1L aboratory: 1996

Selecting and Training Bunted Kernd Verifiers
Contents

Purpose

The Karnd bunt bunted kerndl verifier must be able to positively identify Tilletia indica Mitra, the causal
agent of Karna bunt, in or on the whesat grain kernd to the excluson of other fungi. The bunted kernd
verifier sarves asthe find authority for the identification of KB.

Requirements

The bunted kerndl verifier should have a bachelor degree or two years hands on experience in plant
pathology, mycology, or related field. The verifier should have work experience in microscopy, fungd
taxonomy and morphology, or other work experience in an agriculturad or biologicd fied.

Job Description

Theincumbent is respongble for verifying the identification of T. indica bunted kernels found during KB
screening to the exclusion of other fungi.

Training

< Kernd verifiers need to complete the following training activities

< Receive introduction and background information on KB from USDA/APHIS personnedl
Learn about Tilletia indica asin:

< Lifecyde

< Initid infection

< Morphology of symptoms at various stages of infection

< Tdiogpore morphology

< Recognize other fungi that infect whesat kernds

< Black point symptoms (Hel minthosporium sativum, Alternaria sp.)

< Common bunt (T. laevis, T. tritici) kernd infection/teiospore morphology

< Dwarf bunt (T. controversa) kernel infection/teliogpore morphology

< Learn dide making and record keeping procedures

< Observe seed examination machine demongiration

< Examine goecimens

< Discard Authority

After the incumbent completes the required training and shows the ability to identify T. indica teliospores
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from bunted kernels in KB Project samples, designated USDA/APHIS personnd will grant Discard
Authority for use on the KB Project.
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1L aboratory: 2000

Lab Verifiers Operating Procedures

Contents

Ingtructions

Step 1 - Examinethe bag and seal

Examine the sample bag and sedl. If the bag or sedl is broken, notify the KB field supervisor.
Step 2- Login thesample

Log in the four-pound sample. Numbers are pre-assigned by the work unit laboratory.

Step 3 - Examinethe sample

Use the bunted kernd machine to examine the sample. Refer to

TABLE: Examining the sample for bunted kernels

If: Then:

Y ou do not find bunted kerndsin [1. Write “ Negative for Karnal bunt” in

the sample the results section of the Chain-of-
Custody form.

2. Fax the top copy of the Chain-of-
Custody form to the appropriate grain
handling facility, the work unit
supervisor, and the Phoenix main

office.
Y ou find a suspect bunted kernel  |Prepare adide to confirm the identity of the
fungus. GO to Hypertextmphasisable .
TABLE: Confirming the identity of the spores
If: Then:
The spores are identified as 1. Write “ Pogtive for Karnal bunt” in
Tilletia indica the results section of the Chain-of-
Custody form.
2. Notify the work unit supervisor and

the field sample collector of the
resultsimmediately.

3. Notify Bruce Shambaugh or Jm
Manor at (602) 414-4740




immediady.

A. Fax a copy of the Chain-of-Custody
form to the Phoenix main office a
(602) 414-4775 as soon as possible.

5. Cross out the sticker (PPQ Form 527)
numbers written in the remarks section
of the Chain-of-Custody form.

No Tilletia indica spores are Continue to examine the rest of the four-pound
found on the dide sample for bunted kerndls.

Examining therest of the sample

If: Then:
Y ou find a suspect bunted kernel  |Prepare adide to confirm the identity of the
fungus.

Y ou do not find bunted kernelsin  Does the sample then become negative for
the sample KB???

Step 4 - Continue processing the positive sample.

Refer to

TABLE: Processing the positive sample

If there are: Then:

No other urgent time-sengtive Process the remainder of the positive sample to

samplesto run obtain the total number of bunted kernels
found. Record the total number of bunted
kerndsin the results section of the Chain-of-
Custody form.

Other urgent time-sengitive samples|Re-bag the remainder of the positive sampleto

Lo process run astime alows. Do not forget to run the
remainder of the sample and record total
bunted kernelsin theresults section of the
Chain-of-Custody form.

Step 5- Notify appropriate per sonnel

Cdl thework unit supervisor or field sample collector to notify him/ her of theresultsas soon asa sample
is determined positive or negative. The work unit supervisor will in turn notify the harvester and
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grower. Timedy communication of postive samplesis criticd to effectively safeguard the crop.
Step 6 - Storethe sample

Upon completion of the entire sample, return the examined whest to the paper bag and place it in the
proper bin. Keep the positive and negative samples separate as the positive samples will be retained
indefinitely. Place the bunted kerndls from the examination in a separate via and insart labd identifying
sample source. Store the vid with the remainder of the positive sample or as gppropriate

Step 7 - Distribute copies of the Chain-of-Custody form
Digtribute the pages of the form to the appropriate recipients.
Step 8- Enter sampleresultsinto the KB data base

Enter dl sample resultsinto the KB data base. The Phoenix office will immediatdy notify Anna Pfender at
(602) 253-1920 of any postive samples, fax the Chain-of-Custody forms from positive samples to the
State Agriculture Lab (SAL) at (602) 253-2247, and eectronically trandfer dl sampleresultstothe SAL.
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Este tratamiento  hidroliza €
endospérmo, lo hace transparente y
nos permite ver las primeras
teliosporas que se forman en las
infecciones iniciaes, esta técnica es
especialmente Ut en  aquellas
regiones en las que no se han
detectado infecciones de Carbon
Parcial

La tercera Técnica nos permite
detectar teliosporas que se encuentran
sobre los granos,,

consiste en agitar durante 30 minutos
de 60 a 100 g. de trigo en una solucion
acuosa, en una cantidad, tal que doble

el volumen en e matraz, que ocupa

TTSpA S S s pdi Vil Ul LLIEU | L IIEUE UG

dentro del grano

los granos de trigo, con unas gotas (3
a5 ) de detergente para cristaleria de
laboratorio, como puede ser Dextran o
Tween 20, en caso que no se disponga
de estos productos, se puede utilizar

detergente para lavanderia. A
continuacion se pasa €@ agua de
lavado por un tamiz de 50 micras, con
el proposito de eiminar la materia
organica y particulas de dimensiones
mayores.

Esta solucion se vierte nuevamente en
un tamiz de 20 micras, en € cua se
retendran las teliosporas que tienen un
tamaiio promedio de 25 a 45 micras,
con € objeto de colectar las
teliogporas, este tamiz se lava a




presién con un atomizador sobre un
papel filtro Whatman No. 1, colocado
en un embudo Buchner y se filtra €
decantado por vacio en un matraz
Kitazato;

en seguida se observa e papd bgo €
estereoscopio a 60 aumentos, se
marcan las estructuras similares a
teliosporas y se obsarvan a 100
aumentos en  un  MIiCroscopio
compuesto  para  veificar la
morfologia correspondiente,

esporas globosas o0 subglobosas
opacas que van de café claro 6
hialinas cuando inmaduras a café
oscuro, con dimensiones entre 24 'y 47
micras de didametro cubiertas con una
doble membrana la externa
(ocasionalmente ausente) adornada
con  proyecciones  truncas @y
compactas,

5%

b,
|
=

3

RESULTADOS.
La comparacion de las estructuras
similares a carbones, se hacen con la
ayuda de una fotografia o s es posible
con una preparacion permanente de

teliosporas de carbon parcial

Los resultados se tomardn como

positivos a la infeccién cuando se
encuentren teliosporas dentro de los
granos de trigo

Los resultados se tomaran como
positivos a la presencia cuando se
encuentren las teliosporas sobre los
granos de trigo



ILUSTRACION DE LASTECNICAS DE DETECCION DE TELIOSPORAS.
Figural. Muestra envasada correctamente, obsérvese la etiqueta y cantidad

adecuada de grano

Figura 2. Charola auxiliar para observacion directa de la muestra

Figura 3. Incubacion de grano de trigo en KOH a 1 % durante 30 minutos

Figura 4. Observacion bajo estereoscopio a 40X de granos antes'y después de
hidrélisisen KOH

Figura 5. Equipo necesario para extraccion de teliosporas, Bomba de vacio,
embudo Buchner, papd Filtro Whatman N° 1, matraz Erlenmeyer, matraz Kitazato

Figura 6. Agitador mecanico paralavado de grano

Figura 7. estereoscopio y microscopio compuesto

Figura 8. Tamicesde 50 y 20 micras

Figura 9. Cajade petri con papd filtro conteniendo teliosporas de carbon

Figura 10. Teliosporas de carbon parcia (Tilletia indica) sobre papel, vistas bgo
el microscopio compuesto a 100X



GLOSARIO

Germoplasma.- materia vegetal utilizado con fines propagativos.

Roya.- enfermedad en las plantas caracterizada por la presencia de pustulas
pulverulentas ocasionada por hongos pertenecientes al orden de los Uredinales.

Septoriosis.- enfermedad, en las plantas de gramineas principalmente, ocasionada
por especies del genero septoria

Carbones.- enfermedades en las plantas caracterizadas por la presencia de
crecimiento esporulativo de color oscuro ocasionada por generos pertenecientes al
orden de los Ustilaginales.

Restricciones cuarentenarias- normas establecidas por los paises con € fin de
evitar la introduccion de material vegetal infectado con enfermedades o patdégenos
de importancia econdmica

Diagnostico fitosanitario.- técnicas empleadas para determinar la naturaleza del
agente causal de una enfermedad desorden o dafio en vegetales o sus productos

Teliospor as.- Esporas infectivas de |os basidiomycetos producidas en un telio
Telio.- Estructuras reproductiva que produce esporas denominadas telias
Rastrojo.- Materia organica adicional que acompafia a las semillas

Muestra.- Porcion que conserva proporcionalmente la misma composiciéon del
todo de donde proviene.

L ote.- Es la cantidad de granos gque constituyen cada una de las fracciones en que
se divide unas remesa, a través dd diagnostico de los lotes se puede determinar la
condicién de laremesa.

Remesa.- Se considera como remesa a la cantidad de granos de un mismo producto
gue se expide en una sola vez y que esta amparada por un contrato en particular,
como es & caso de |os granos transportados en un barco.



Muestra compuesta.- Se considera como muestra compuesta, también |lamada
muestra total o0 global a la cantidad de granos que se obtiene reuniendo y
mezclando las muestras primarias extraidas de un lote, para formar una muestra que
corresponda a una situacion, un embargue o un nivel de muestreo del producto en
el interior de un almacén.

Hidrdlisis.- Procedimiento mediante € cual se somete a hidratacion un material
con € fin de disolver parcialmente su contenido

Sintomas- Evidencia en € hospedero de la presencia o accién de una plaga que se
manifiesta como ateraciones en € color textura, composicion 0 aspecto de una
planta o sus productos.

Asintomaticos.- Ausencia de sintomas
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10.5

10.6

10.7

10.8

10.9

10.10

than 30 minutes because the water will be rapidly absorbed by the sample, often creating
agarchy matrix that may or may not affect the integrity of the test) .

Visudly examine Seves before use and test the integrity of the glued joint by twigting the
top and bottom pipe segments. Discard al defective Seves.

After shaking, swirl theflask vigoroudy and rapidly pour the wash water through a53Fm
pore size Seve nestled on top of alabelled 600 ml beaker. A portion of the sample may
be transferred onto the sieve but this is meant to be discarded. Further, if pouring the
sample directly onto the 53Fm risks clogging the Seve, pour the wash water through a
coarse hand-held kitchen-type strainer to exclude extraneous debris. Target fungal spores
will pass through the 53Fm sieve and be trapped by the recipient beaker below.

If dl fungd spores of interest are greater than 13Fm, transfer the contents of the 600 ml
beaker (in 10.6) through a 13Fm pore Size Seve nestled into another clean, labelled 600
ml besker. Rinsethe beaker (once or twice depending upon conditions) using 100 ml +/-
2.0 ml water +0.10% Tween 20 eachtime. Target sporessuch asTilletia teliosporeswill
be retained on the 13Fm sieve. Usng the wash bottle containing tap water (5.2.7),
wash down the materid retained onthe 13Fm sieve to one side of the Seve and theninto
alabdled 50 ml conica bottom centrifuge tube (5.2.4) taking care to ensure that spore
laden fluid does not escape down the outside of thetube. Tar get sporeswill bewashed
into the centrifuge tube from the 13Fm sieve.

If some of the target spores are smaler than 13Fm, transfer the contents of the 600 ml
beaker below the 13Fmsievedirectly into an appropriate number of |abelled 50 ml conica
bottom centrifugetubes. Any spores smaller than 13F m will betransferred intothe
50ml centrifuge tubes from the beaker.

Fill the centrifuge tubes to the bottom thread with tap water (the 50 ml. leve).

Centrifuge the tubes for 3 min. at 1614g (3000 rpm) and immediately remove them from
the centrifuge - if a delay occurs between cessation of centrifugation and supernatant
removal, the affected samples mug be re-centrifuged to avoid losses of sediment (upper
layers of the pellet) when pouring off the liquid phase.

Discard the supernatant. Thisis best accomplished by carefully, but quickly, flipping the
open centrifuge tube upside down into an Snk. The pdlet will remain undisturbed as the
supernatant drains out. 1f the submitted sample requires further analysis by the
nematology section (see 10.3), the supernatant must be poured back into the
washed sample, prior to being forwarded. This procedure should be performed with
prior communication with the nematologist in charge.
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10.11

10.15

10.16

10.17

10.18

10.19

Using a rubber bulb and a disposable Pasteur pipette, carefully resuspend the sediment
pelletinafew drops (0.1 - 0.2 ml) of 70% lactic acid with 0.05% cotton blue. Lactic acid
serves to prevent spore germination, effectively preserving spore size, morphology and
integrity and it aso functions as a suitable medium to observe the pellet contents under
compound microscopy.

Note: It isimportant to consder the size of the pellet to be suspended before adding the
lactic acid. Too much liquid dilutesthe sampleand too little resultsin adidethat isdifficult
to read - both conditions can reduce efficiency of testing. Such expertise develops asthe
analyst becomes familiar withthetest. In this condition, samples may be stored in capped
tubes for long periods (months) if need be. However, when making the microscope
mount, if the resuspended pellet at that point is too viscous it may be thinned by adding
additiona drops of lactic acid.

Trandfer the entire sugpension of each centrifuge tube onto aminimum number of |abelled
microscope dides (usudly 1 or 2) (5.2.1) using a pasteur pipette and cover with 22 x
50mm coverdip (5.2.2). Repeat this procedure for the second centrifuge tube, if

necessary.

Examine the entire coverdip area on dl dides, including any sample which may have run
out from under the coverdip.

Record seed wash results on the [aboratory sheets prepared specificaly for thistest (see
2.2).

Examine dl fungd spores kegping in mind the target for the particular analyss. Sporesin
the Udtilaginaes are generdly scanned and verified at 200X - 400X range. Comparisons
are made againg reference dide materia and/or literature sources. Unique morphologies
and critica measurements are recorded on the worksheet. Whenever possible, suspect
funga spores should be compared to reference samples retained in the Mycology
laboratory or stored as reference images on the computer.

Rinse seves by running them under astream of gently flowing tap weter prior to the next
use. To minimize the clogging of Seves wash Seves after each use, usng warm soapy
water to remove trapped particles and protein residues.



Appendix 4

Introduction
Contents

Purpose

The purpose of processing wheet or other crop samplesin thelaboratory istoisolate and toidentify teliospores
of Tilletia indica, the causal agent of Karna bunt (KB). The presence or absence of KB teliogpores will
determine whether we will classfy a sample positive or negative for KB.

The technique of extracting and identifying teliospores by selective Seving was developed by Gary Peterson,
United States Department of Agriculture, Agricultural Research Service (USDA, ARS), Ted Boratynski,
USDA, Anima and Plant Hedlth Inspection Service, Plant Protection and Quarantine (APHI'S, PPQ), and Joel
Floyd, USDA, APHIS, PPQ. Carefully following the procedures outlined in this section will alow recovery
of at least 80 percent of the spores present in agrain/seed sample. Be very car eful to maintain theidentity
of the grain samples. APHIS management will make important economic decisions that may be based on
results obtained from asingle sample.

Overview
Thisisan overview of the tasks involved with laboratory procedures:

Setting up the laboratory

Recaving samples

Extracting samples

Preparing dides

Examining didesfor Karnd bunt
Examining whesat kernds for Karna bunt

N o o &~ 0 DN PRF

Training technicians and verifiers

FIGURE: Overview of Laboratory Procedures Tasks



Setting Up the Laboratory
Contents

Introduction

Whether laboratory personnel process afew samples per day or 100, the same minimum facility requirements
are necessary. By meeting these requirements, each laboratory will have the flexibility to use its available
resources, while till maintaining a national standard. The laboratory must have three basic areas:

<A reception area

<A dirty room

<A clean room

Combining functions performed in the dirty room and the clean room into one room is acceptable under the
following conditions:

<Samples for processing come from anon-KB area.
<No postive samples have been in the |aboratory.

Once asuspect positive sampleisencountered, these rooms and functions need to be separate. Also, workers
should adways process anegative control wheat sample with each group of samples once any samplesentering
the |aboratory test KB positive.

Reception Area

The reception area, a place for initid delivery of samples and decontamination of packaging, must be outside
the laboratory facilities, whether literdly outsde or in a designated building, loading dock, or shed. This area
can dso be used for storing the remaining sample not used in the [aboratory evauation. The area must have
access to running wete.

Dirty Room

Thedirty roomisan areafor opening dry grain samples, adding extraction solution, and transferring or weighing
samples. The primary concernisto prevent dry, loose teiogpores from becoming airborne and contaminating
other samples and the externd surfaces of the extraction equipment. The minimum equipment required is a
clean air gtation or biological containment hood, to prevent direct air movement and ventilation from thisroom
into the clean room. Between each sample, workers must wipe down al working surfaceswith detergent and
30 percent household bleach (5.25 percent sodium hypochlorite). Technicians must change gloves between
samples and not wear contaminated garments into clean aress.

Clean Room

No sample should enter the clean room unlessit isin liquid suspenson. Workers moving from the dirty room
into the clean room should have separate lab coats. Activities performed in the clean room are sample
extraction, dide preparation, extraction ware decontamination, and microscopy. Laboratory personnd must
wipe down the extraction tabl e surfaces between sets of samples. Workers must clean up any spillsbefore they
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dry and spray the area.of the spill with 30 percent household bleach. After extracting sampleson trays, remove
and decontaminate the trays.

1L aboratory: 1996
Receiving Samples
Contents
Introduction

This subsection describes procedures used to receive grain/seed samples at approved laboratories for the
andyssforTilletiaindica. Included are specific proceduresfor decontaminating the grain/seed samplesbefore
they enter the laboratory, and log-in procedures.

Supplies

Laboratory personnel will need the following supplies to receive the samples:
<Biohazard bags, 12" x 24"

<Bleach, household (sodium hypochlorite), 5.25 percent
<Cardboard boxes

<Chain-of-custody sedls (if appropriate)

<Container to hold bleach solution

<Covedls

<Dish pans, pladtic, department store

<Garden hose with nozzle, hardware store

<Karna bunt spore analysis worksheets, in-house designed
<Lab coats

<Laex gloves

<Sofety glasses

<Secure torage units for samples

<Spray bottle, 1-liter, hardware store

|.Sample Decontamination

When samples arrive at the |aboratory, make sure to receive them at a designated check-in/decontamination
area. Thisareamust be physicaly separate from the laboratory facility where samples are processed. A wash
basin and hose setup is necessary a thislocation. Use the following procedure to check in and decontaminate
the samples before bringing them insde the laboratory. Wear gloves, safety glasses, and alab coat or coverdls



during this procedure.

Step 1 - Check samples

Check each sample againgt the accompanying paper work to ensure matching sample number. Check dl sedls
and samplesfor integrity.

Step 2 - Decontaminate samples
Decontaminate the sample containers usng as aguide:
TABLE: Decontamination of Samples

|f thesamples (or  [Then:
subsamples) arein:
Plastic bottles 13. REMOVE the bottles from the sample bag.

14. TIGHTEN thelids to ensure awater tight sedl.

15. SUBMERGE each bottle in a 30 percent bleach
solution prepared fresh dally.

16. After 15 minutes, RINSE the bottles with tap water
from a garden hose.

17. GO to Step 3.

Plastic bags 1. MAKE surethe bags are seded tightly.

?. FILL aspray bottle with 30 percent bleach solution,
prepared fresh dalily.

3. SPRAY the bags with the bleach solution and
ALLOW the solution to remain on the bags for 15
minutes

4. After 15 minutes, RINSE the bags with tap water from
agarden hose.

5. GOto Step 3.

Step 3-Log-in samples
Take the paperwork and samples, if necessary, into the sample receiving area of the laboratory for log-in.
Never take any samplesinto the laboratory before decontaminating them.

Step 4 - Place samplesin the bunt testing area
Place the grain samples for bunted kernel andlysisin the bunt testing area.



SampleLog-In
Accurate sample log-in is very important. Be very careful to maintain each sampl€e s identity.

Step 1- List the sample number on the wor ksheet

Lig the assgned sample number on the analys's worksheet, and label sample containers with the assgned
laboratory number. Place samples for spore anadlysis on a utility cart after logging-in and labdling them. Enter
a*“Qudity Assurance (QA) Negative’ laboratory control into the computer and list on the worksheet aswell.
Make sure to include on the cart a labd for the control (for assembly in the weighing room). Use positive
laboratory controls periodicaly (not lessthan once every tenth extraction set) to prove the laboratory’ s ability
to detect and identify positive samples.

Step 2 - Labe the centrifuge tube

Label centrifuge tubes with laboratory sample numbers for each sample in each set. Place the tubesin a
disposable tube rack supplied with the tubes, and label the rack with the set number. Place the samples,
workshest, and centrifuge tubes on a utility cart and ddiver these items to the weighing area or the solution
addition area.

Reserve Sample Storage

ang approved samplejournds, label excess sample bags and bottleswith correct |aboratory sample numbers.
Sgn and date any broken sedls. Reseal the samples and dispose of used gloves in a biohazard bag at the
decontamination area. Group samples by box number and place them in cardboard boxesin asecure storage
area. ldentify the boxes appropriately.



1L aboratory: 1996
Extracting Samples
Contents

I ntroduction

This subsection describes procedures used at approved |aboratories to extract teliogpores of Tilletia indica
fromwheat or other crop samples. Included are specific procedures for preparation of extraction solution and
preparation of Shear’ smounting fluid. Also included are procedures used to prepare extraction containers and
measure out samples, and an aternative method for adding extraction sol ution to premeasured bottled samples.
This subsection dso details the extraction technique itsdlf.

Supplies

Laboratory personnd will need the following reagents, equipment, and other items to process the samples:
Reagents

< Bleach (5.25 percent sodium hypochlorite), household

< Citric acid monohydrate (CgHgO,.1H,0)

< Deonized water

Ethyl alcohal, 95 per cent, anhydrous

< Glycerol

< |sopropyl acohol, 70 percent

< Detergent

< Potassum acetate (KC,H;0,)

< Sodium phosphate, dibasic, anhydrous (NaHPO,)

< Tween 20

Suggested Equipment and Other Items
< Aprons, rubber, 45" x 35"

< Bags, bio-hazard, 38" x 48"

< Bags, bio-hazard, 12" x 24"

< Bdance, andyticd

< Beskers, glass, 2-L and 1-L

< Beskers, 600 mL



Bottle, glass, 1-L with ground glass stopper

Bottle, spray, plagtic, 1-L, hardware store

Bottles, HDPE wide mouth, 250-mL, plastic

Bottles, wash, 500-mL

Box, broken glass disposa

Bulb, pipette

Carboy, 20-L with spigot

Cart, glassware

Cart, utility, stainless sed

Centrifuge, minimum 1,000 r/min required

Cups, disposable, paper, 5-0z

Cups, disposable, paper, 3-0z

Cups, portion, paper, 1-0z

Cylinders, graduated, 25-mL, 250-mL, 500-mL, 1-L
Dissecting microscope, linen tester, or 10X magnifying glass
Dust masks

Hasks, Erlenmeyer, graduated, 500-mL

Funnels, glass, 60-mm ID top x 13-mm OD stem
Funnels, glass, 100-mm ID top, 18-mm OD stem
Glasses, safety

Gloves, gauntlet, szes9, 10, and 11

Gloves, latex, surgica

Gloves, nitrile, Szes 8, 9, 10, and 11

Hood, biosafety with HEPA filter

Hoods, fume

Inverted light microscope, equipped with ocular micrometer
Karna Bunt Seve Log (see Attachment 1)

Karna Bunt Seeve Usage Log (see Attachment 2)
Labes 1" x 2 ", 3up x 10, Avery, 5160
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Liner, bench (subgtitute for plastic trays)

Magnifying glass, illuminated

Mixer, vortex, thermolyne

Parafilm

Pipette tips, 200-1000 uL, for Eppendorf adjustable pipettor
Pipette tips, repesating

Pipettes, Mohr, 1-mL and 10-mL

Pipettor, adjustable, Eppendorf, 100-1000 pL

Pitcher, 3000-mL

Rack, test tube

Scoop, lab, stainless sted

Shaker, orbital, thermolyne

Seve, nylon, 20 um pore with square openings, 3" 1D x 50 mm high, USDA!

Seve, nylon, 53 um pore with square openings, 3" 1D x 50 mm high, USDA Superscriptparanumonly
Slicone sedant

Stage micrometer

Stir bars, magnetic, 1%2" x ¥

Stirrer, magnetic

Syringes, 10 ml

Tape, lab, blue, 1"

Tape, lab, red, 22"

Tape, yellow dretchy, lab safety

Terri-wipes

Timers

Trays, pladtic, 18" x 12" x ¥2" deep (subgtitute for bench liners)
Tubes, centrifuge, disposable, plagtic, conical, 15-mL

Tubs, disnfectant

Tubs, sdf-draining and holding

Preparing the Extraction Solution
Prepare the extraction solution in a separate, clean room. Never bring grain samplesinto thisroom.

Step 1 - Fill acarboy with deionized water




Wearing safety glasses and latex gloves, fill a20-L carboy with 18 L of delonized water.

Step 2 - Add detergent
Using agraduated cylinder, add 12 mL Tween 20 detergent to the carboy. Rinsethe cylinder severa timeswith
delonized water into the carboy.

Step 3- Labe the carboy
Place agtrip of red lab tape at the 18- mark and labdl as Tween 20 solution. Cap tightly and roll the carboy
on a utility cart to make sure that the Tween iswell dispersed in the water.

Preparing Shear’s M ounting Fluid

After centrifuging agueous extracts of the sample and decanting the supernatant, re-suspending the remaining
pelet in mounting fluid is necessary. Shear’s mounting fluid, the standard mounting medium for smut fungi,
provides excellent buffering cgpacity. Thefluid maintainsthe sructurd integrity of the KB spores, whilelimiting
evaporation. Additiondly, the glyceral in the Shear’ sfluid maintainsarefractiveindex of 1.47 a 27 °C, which
dlows the effective tranamission of light by the compound microscope. Shear’s mounting fluid preserves
sample extracts for future microscopic evaluation.

Preparing1L of 0.2 M Na,HPO, solution

Step 1 - Weigh anhydrous Na,HPO,
Wearing safety glasses and latex gloves, weigh 38.39 g of anhydrous NaHPO, into atared 2-L beaker ona
3 decimd balance.

Step 2 - Add deionized water
Using agraduated cylinder, add 1 L of deionized weter to the beaker and stir with amagnetic stirring bar until
al granules are dissolved.

Step 3- Transfer the solution
Using afunnd, trandfer the solutionto a 1-L glass stoppered bottle and 1abel as0.2 M Na,HPO, with the date
of preparation and your initids.

Preparing 1 L of 0.1 M citric acid solution

Step 1- Weigh citric acid monohydrate
Weigh 21.01 g of citric acid monohydrate into a tared 2-L beaker on a3 decima balance.

Step 2 - Add deionized water
Using agraduated cylinder, add 1 L of deionized water to the besker and tir until al granules are dissolved.



Step 3 - Transfer the solution
Using afunnd, transfer the solution to a 1-L glass stoppered bottle and labd as 0.1 M citric acid solution with
the date of preparation and your initids.

Preparing 600 mL of Shear’s Mounting Fluid

Step 1- Transfer Na,HPO,
Using a pipette, transfer 19.45 mL of 0.2 M NgHPO, into a 1-L beaker

Step 2 - Trandfer citric acid
Using a1-mL pipette, transfer 0.55 mL of 0.1 M citric acid solution into the same beaker.

Step 3 - Add potassium acetate and deionized water
Add 6 g of potassium acetate and 280 mL of deionized water to the besker.

Step 4 - Stir to dissolve solids
Stir with amagnetic irring bar until dl solids are dissolved and the solution is uniform in gppearance.

Step 5- Add glycerol and ethyl alcohol
Continue tirring and add 120 mL of glycerol and 180 mL of 95% ethyl alcohol to the beaker.

Step 6- Transfer the solution
After the solution is uniform in gppearance, use afunnel to transfer to a 1-L glass stoppered bottle. Label as
Shear’s Mounting Fluid, and include the date of preparation and your initids.

Step 7 - Clean glassware
Clean dl glassware with lab detergent and rinse with tap water followed by delonized water. Place pipettes
in the pipette washer with tips up.

Optional Method for Preparing Extraction Flasks

Prepare and labd an Erlenmeyer flask containing extraction solution for each sample that requiresweighing or
measuring out before extraction. Carry out the following procedure in the room designated for preparing
extraction solution:

Step 1 - Fill flaskswith extraction solution

Wearing safety glassesand latex gloves, fill 500-mL flasksto the 100 mL mark with extraction solution directly
fromthe 20-L carboy. Place two 3-0z disposable paper cups over the mouth of each flask immediately after
adding the solution.

Step 2- Labe flasks
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L abel oneflask for each sampleinthe set to be extracted. Placetheflasksfor that set on thetop shelf of autility
cart in the order listed on the worksheet and move it to the sample weighing area.

Step 3 - Place worksheet and tubes on cart

Place the spore andysis worksheet and labeled centrifuge tubes on the top shelf of the cart. Place the samples
inorder from left to right on the second shelf of the cart and take the cart to the room designated for measuring
out the samples.

Weighing and M easuring the Samples

Take samples that require weighing to the sample weighing area. It is recommended that this procedure be
carried out in a biosafety hood fitted with a HEPA filter. Generdly, the only samples of this type are bin
sweepings or other “dirty” samplesthat contain mostly dirt and chaff and very little grain. Measure most other
samples by volume rather than by weght. Consult your supervisor if weighing or measuring unusud sample
matrices or sample typesis necessary. Wear safety glasses, latex gloves, and a lab coat or overalls.

Sanitizing the hood
Before weighing or measuring any samples, firgt sanitize the hood thoroughly.

Step 1- Turn on power
Turn on power to the hood, light, and balance.

Step 2 - Sanitize the hood

Thoroughly sanitizetheinterior of thehood (including wals, glassdoor, and ceiling) by spraying with 30 percent
bleach solution. Thisdso includes the balance and the area under the balance. Let the bleach stand for 15
minutes.

Step 3- Spray hood again
Spray the hood again with the bleach solution and wipe dry with terry wipes. Dispose of used terry wipesin
the biohazard bag.

Step 4 - Clean bleach residues from hood
Spray the entire hood with 70 percent isopropyl dcohol and wipe dry. Doing this will help to clean bleach
residues from hood surfaces, particularly the window. Dispose of used terry wipesin the biohazard bag.

Weighing the samples
For samplesthat are very dirty and contain very little sample by weight, measure them out by weighing a2.0
g portion of sample on an andytical balance. Wear a dust mask when handling dirty and dusty samples.

Step 1- Takeasamplefrom thecart
From the cart containing the sample set to be weighed, take a sample and make sure that the sample number
and the number on the container of extraction solution areidenticd. Place the sample and the corresponding
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container in the hood. Pull down the hood door to dlow only enough space to move sample containersin and
out of the hood.

Step 2 - Put on gloves
Put on anew pair of latex gloves, place one of the two paper cups on the balance and tare it.

Step 3- Mix thesample

Mix the sample well by inverting and rolling thoroughly. Open the sample container and use one paper cup to
scoop out 2.0 g = 0.1 g of sample into the cup on the baance. Transfer excess sample that has not touched
the hood or balance back to the sample container.

Step 4 - Transfer the contents
Trandfer the contents of the paper cup to the sample container and sedl the opening.

Step 5 - Closethe sample container

Close the sample container and place the two cups in the pam of one gloved hand and fold that glove over
them. Now place this glove in the pam of the other hand and repeat. Dispose of the used materids in the
biohazard bag.

Step 6 - Remove the sample from the hood
Remove the sample and the container from the hood and place the container back on the cart. Return the
sample to the storage area.

Step 7 - Repeat procedurefor additional samples
For additional samples, repeat Steps 1 through 6 usng new gloves for each sample. Ddliver the cart to the
Extraction lab after weighing al samples. Return sample bags to the Storage area.

Step 8- Maintain cleanliness

Always maintain cleanliness of the weighing area. If any sample fdls on the balance or the hood floor, do not
placein any samplecontainer. Digpose of the sample with the glovesand cupsat the end of theweighing cycle.
If any samplefallson the hood or balance, sanitize the area of the spill before weighing the next sample. Wipe
up the spilled sample and dispose of it in a biohazard bag. Spray the area where the sample fdll and the
surrounding areawith the bleach solution. Wipe up the bleach solution and dispose of the dirty glovesand terry
wipes in the biohazard bag.

Step 9 - Resanitize the hood and balance
Resanitize the hood and baance after each sample.

M easuring the samples
Measure by volume these types of grain samples:
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< Samplesthat do not arrive premeasured in plagtic bottles
< Samplesthat require additiona anayses after previous extraction of dl bottles
< Messure these samplesinto clean glass or new plastic sample containers.

Step 1 - Measurethe samples

The procedure is the same as for weighing samplesin the previous section, except that this procedure involves
measuring the samples by scooping three 1-0z cupfuls into a container (may be different for other types of
crops). Use the paper portion cups for this purpose and then dispose of them in the biohazard bag.

Step 2 - Take plastic bottles by cart
Whenmeasuring the samplesinto plastic bottles, takethem by cart to add extraction sol ution beforetaking them
to the Extraction lab. See Adding Extraction Solution below.

Step 3- Measure control wheat
Also, measure control wheet into containers using the above procedure. Seal these containers of control whesat
and gtore them in the solution addition room for later use in extraction sets as needed.

Step 4 - Resanitize the hood
When finished weighing or measuring samples for the day or at the end of a shift, resanitize the hood.

Adding Extraction Solution

When an extraction set congsts of premeasured samplesin plagtic bottles, add the extraction solution to the
bottlesinthehood in the sol ution addition room. Take only decontaminated samplesinto thisroom. Wear safety
glasses and latex gloves throughout this procedure.

Step 1- Turn on power and sanitize the hood
Turn on power to the hood and sanitize the hood as described in the subsection Sanitizing the hood. Pull down
the hood door to alow only enough space to move sample bottles in and out of the hood.

Step 2 - Check samples

Before adding solution to any of the bottles, first check to make sure that each sample on the utility cart hasa
meatching sample number listed on the worksheet. The bottles should a so appear to contain gpproximately 50
g of sample for whest; other crops may be different. If any bottle appears to contain too much or too little
sample, call it to the attention of your supervisor before measuring anew sample from the bag of grain retained
in storage.

Step 3- Add extraction solution

For each sample, place bottle(s) in the hood and put on anew pair of latex gloves. Add extraction solution
from the carboy on the counter outside the hood to a clean, disposable paper cup. Fill to aleve equd to the
mark on the reference cup next to the carboy. This should be approximately 100 mL of solution. Place the
cup of solution in the hood and open the sample bottle. Add the solution to the bottled sample. Tighten the
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bottle cap and place the sample back on the cart. After completing a sample, place the cup(s) in the pam of
one gloved hand and fold that glove over it. Now place this glove in the pam of the other hand and repest.
Dispose of the gloves and cup in the biohazard bag. Repest this procedure for each sample on the cart, using
anew pair of glovesand cup for each sample. Do not reuse paper cups. Once extraction fluid has been added
to the sample containers, samples must be extracted within 30 minutes.

Step 4 - Resanitize the hood
When finished weighing or measuring samples for the day or a the end of a shift, resanitize the hood.

Extracting the Samples

The clean room must have sufficient counter space (approximatdy 15 ft) to carry out the extractions. The lab
must a so have ashaker table, achemica fumehood for bleach baths, and sinksto rinseglassware. A separate
counter top is necessary to support the centrifuge station.

Extract the samplesin a clean room, dwayswearing safety glasses. Asan added precaution, wear protective
clothing such asarubber gpron and heavy rubber gloves when decontaminating glassware with bleach sol ution.
Wear latex gloves when extracting samples and change the gloves between samples.

Setting up for extraction

Step 1 - Pogtion bench liner or plastic trays

Place the laboratory bench liner on the bench top with the plastic Sde down. To prevent confuson when
processing multiple samples, use lab tape to mark out lanes approximately 30 cm wide. Another approved
method isto useindividud plagtic trays (18" x 12" x ¥2") for each sample. Pladtic trays will contain spills, and
tubes cannot roll into the wrong lane. The trays dso work well a smdler labs that do not have room to set up
multiple lanes.

Step 2 - Lay out beaker and sieve sets

Place one 600-mL beaker toward the rear of each lane and set a 20 um pore nylon Seve on top of it. Place
another 600-mL beaker in front of the first beaker and set a 53-um pore nylon sieve on top of that

beaker. Lay out as many beaker and Sieve sets as there are samples to extract, and place centrifuge racks
between each set. Place smdll glassfunnds (60 mm ID) in the center of the bench, aong with pitchersand wash
bottles containing tap water. When using the plagtic tray option, keep dl the extraction equipment for one
samplein that sample stray.

Step 3 - Prepare bleach baths
Prepare bleach baths by filling large disinfectant tubs inside fume hoods with 30 percent bleach solution.

Extracting the samples
Step 1 - Shake samples
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Place sample bottles or flasks containing extraction solution on an orbital shaker. Secure the containersin the
shaker sothat thefit is gppropriate for the type of container used. Shake samplesfor 3-5 minutesat 200 r/min.
Do not alow samples to remain in the extraction solution for longer than 30 minutes due to release of dtarch
granules. While samples are shaking, remove the centrifuge tubes that arrived with the samples from the
disposable rack and place one per lane on the bench top. Place the disposable centrifuge tube rack and
worksheet in the center of the bench. Sanitize the utility cart with 30 percent bleach solution before returning
to the sample receiving area

Step 2 - Place sampleswith tubes
After shaking the samples, place each in the laneftray with the tube that corresponds to that sample. Double
check to make absolutely sure that tubes and sample bottles have matching sample numbers.

Step 3 - Pour sampleinto 53-um sieve

For each sample, invert the bottle or swirl the flask to re-suspend the grain and debris. Immediately pour the
contentsinto the 53-um sieve, collecting thefiltrate in the 600-mL besker. Add an additiona 100 mL of water
to the container, swirl or recap and shake the bottle, and then pour into the Sevetorinsethe grain. Tekecare
to avoid splashing the sample solution during Sieving procedures. Reextract samples if cross-contamination
occurs. Rinse a minimum of twice, tilting the Seve on top of the beaker to aid draining. Place the empty
extraction container on the glassware cart.

Step 4 - Pour filtrateinto 20-um seve

After the Seve has drained, discard the grain into a small biohazard bag, and place the used seve on a
glassware cart. Pour thefiltrate from the beaker into the 20-um sieve, collecting thefiltrate in the second 600-
mL beaker. Add an additional 100 mL of water to the first beaker, swirl, and pour through the seve. Usea
wash bottle to rinse down the side wals of the beaker, and pour this ringng into the Seve aswell. Rinse a
minimum of twice. Place the used beaker on the glassware cart.

Step 5 - Rinsethenylon screen

Once the 20-um sieve has drained, tilt the Sieve on top of the beaker and use the wash bottleto rinse down the
Sdes and upper portion of the nylon screen. Repest thisrinse. Debris will pool in the lower portion of the
seve

Step 6 - Rinsedebrisinto the centrifuge tube

Open the centrifuge tube and placeit upright in the centrifuge tube rack. Place asmdl glass funnd in the tube
and use awash bottle to rinse debris from the 20-um sieveinto the tube. Rinsethefunnd into the tube aswell.
To assure that dl tubes have the same amount of liquid, fill the tubes with liquid to just below the screw cap
threads. Recap the tube and return to the disposable centrifuge rack. Pour the extraction filtrate into a 20-L
carboy containing %2 gallon of bleach. Place filtrate from samples trested with fungicide in a separate carboy.
Place used glassware and Sieve on the glasswvare cart.
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Step 7 - Repeat procedurefor each sample

Repeat Steps 3 through 6 for each sample in the extraction s&t. If extracting multiple samples becomes
necessary, processng al samplesthrough one step before proceeding to the next tepismost efficient. Be sure
to remain undistracted while doing this. Take care not to mix samples or confuse the extraction steps.

Step 8- Notify your supervisor in case of spills

In case of asample spill, notify your supervisor to decide if a second extraction of the sampleis necessary. If
S0, discard the sample and show the result for that sampleas”L” on the worksheet with your initidsand date.
Record dl lab accidents in the |ab notebook kept at the centrifuge sation. If asample spillson the bench liner,
replace it with aclean liner. If any sample contacts the bench surface, spray a 30 percent bleach solution on
the area to decontaminate it, and wipe with a clean towd.

Step 9- Transfer glassware and sievesto bleach bath

Immediately transfer dl used glassware and Sieves from the glassware cart to a bleach bath and soak them for
15 minutes. Do not alow seves to remain in the bleach bath for more than 15 minutes, as this will rapidly
degrade the nylon screens. Rinse glassware and sievesthoroughly with hot tap water. Hang glasswareon arack
to drain and place sevesin sdf-draining plagtic totes. Discard plastic sample bottles after decontaminating them
in the bleach bath.

Step 10 - Centrifuge the tubes

After preparing dl of the tubesfor the set, take them to the centrifuge station and centrifuge at 1,000 r/min for
3-5 minutes. Pour off the supernatant and re-suspend the pellet by pipetting 500 ul of Shear’s mounting fluid
into the tube. Recap and vortex a few seconds to mix the pellet with the Shear’s fluid. Record the set
information in the centrifuge log book before ddlivering the centrifuge tubes and worksheet to the microscope
area.

Cleaning Up the Extraction Lab
Clean up the clean room by following these steps:

Step 1- Removethe bench liner

At the end of each extraction series or as necessary, remove the bench liner and discard in alarge biohazard
bag dong with the small bags of extracted grain and other potentialy contaminated materids. Tie these bags
shut with lab tape. Placein red biohazard containersin adesignated hazardous waste area. When using plastic
trays, removing and discarding bench linersis not necessary.

Step 2 - Dispose of thefiltrate
Pour the bleached sample filtrate from the carboy down a sink drain as necessary. After filling any carboys
containing filtrate from seed treated with pesticide, pour the contentsinto alabeled hazardous waste container.

Step 3 - Sanitize surfaces
Spray all bench tops, carts, and other potentialy contaminated surfaces with 30 percent bleach solution. Wipe
al these surfaces down at the end of each extraction series. Sweep and maop the floor in the clean room with
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bleach water at the end of each extraction series aswell.
Step 4 - Sanitize pitchersand wash bottles

Soak al pitchers and wash bottlesin 30 percent bleach solution for at least 15 minutes at the end of each shift.
Take care to rinse these items thoroughly before using them again.
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1L aboratory: 1996
Preparing Slides

Contents

I ntroduction

This subsection describes procedures used to prepare sample dides for microscopic examination for Tilletia
indica teliogpores. Included are specificationsfor lab garments and set-up of theworking area. The subsection
aso identifies prioritiesin the processng of samples. Topics include receiving sample tubes, preparing dides,
filling out dide labels and data sheets, preparing quaity assurance dides, handling spills, and cleaning up. The
dide preparation area should be separate from other sample processing areas.

Supplies
Laboratory personnd will need the following reagents, equipment, and other items to prepare the dides:

Reagents

< Bleach (5.25 percent sodium hypochlorite), household
< Cytosed 60, low viscosity

< Shear’sfluid

Suggested Equipment and Other Items
Applicators, cotton-tipped

Bags, bio-hazard 38" x 48"

Bags, bio-hazard 12" x 24"

Beakers, 150-mL, 250-mL, and 400-mL
Bottles, plastic, narrow mouth

Bottles, plagtic, spray

Box, microscope dide

Boxes, glass disposd, floor

Bulbs, rubber pipette

Cabinet, storage

Caps, bouffant, 21"

Centrifuge, minimum 1,000 r/min required
Cleanser, skin, antimicrobia

Coats, lab, polyethylene, medium, large, and extralarge
Cover dips, microscope, 22 x 50 mm
Hasks, Erlenmeyer, 500-mL and 1,000-mL
Fume absorber

Gloves, latex, medium and large

Graduate, transfer pipettes, polyethylene, 5-mL
Labds multi purpose, white, " x "

NN NN N NN NNNNN N NN N NN NN
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Petroleum jelly (100 percent)
Pipettes, Pasteur, disposable, 9-inch
Pipettes, transfer, Padl-Pet 0.5-mL
Scissors

Slide warmer

Slides, microscope, 3" x 1"

Teri Reinforced Towds

Tray, dide, duminum or plagtic

N NN N N N NN

Store al suppliesin adesignated KB cabinet. Designate a clean area pecificdly for dide preparation. Clean
al surfacesin this area with a 30 percent bleach solution before setting up the work area.
Setting-Up the Working Area.

Prepare the dides under a fume extractor or canopied laminar flow hood to minimize exposure to chemicals.
Keep asupply of Shear’s solution on hand. During the process of dide making, Shear’ s solution is necessary
to dilute dense samples or to add liquid under the cover dip as needed.

Step 1 - Disinfect surfaces
Before making any dides, disnfect surfaces with 30 percent bleach solution from a spray bottle.

Step 2 - Fill plastic bottles
Fill plastic bottles with Cytosed and Shear’ s solution. Label the bottles.

Step 3 - Fill a container with bleach
Fill acontainer hdf full with 30 percent bleach solution for disposal of Pasteur pipettes.

Step 4 - Add bleach to a plagtic bottle
Labd alarge plastic screw-cap bottle with “ Quarantine Materid.” Add 200 mL of 30 percent bleach. Place
the bottle by the centrifuge. Use this bottle to decant supernatant from centrifuged samples.

Step 5- Use new suppliesfor each sample
Use new dides, cover dips, and pipettesfor each sample. Check supplies and restock if needed. Place plastic
pipettes, Pasteur pipettes, and padl-pets in separate, clean beakers.

Step 6- Turn on the dide warmer
Under a hood place one layer of reinforced towel. On top of the towel, place a colored sheet of paper (throw
away between samples). Turn on the dide warmer to gpproximately 58°C.

| dentifying Sample Priority

Sample processing priority will vary by region. Laboratory managers will establish sample priorities based on
program needs. Contact the laboratory manager if sample priority isin question.
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Processing Sample Tubes

Step 1 - Count tubesand data entries

Count the tubes and data entries on the sheet. Make sure that the sample number matches the data sheet
number, aong with the set number. Report discrepancies to the |aboratory manager.

Step 2 - Centrifuge samples

Centrifuge samples at 1,000 r/min for 3-5 minutes. As necessary, use blank sample tubes to balance the
centrifuge. Decant supernatant into the “ Quarantine Materid” bottle. Do not pour off the supernatant of large
or dense sample pellets.

Preparing the Slides

Step 1- Extract the pellet

Use anew piece of paper, pipettes, gloves, dide(s) and cover dip(s) for each sample. Use clean pipette bulbs
for each sample if not using cotton-plugged Pasteur pipettes. M ove the sample tube to be prepared to the front
of the rack. Put on new gloves. Use a Pasteur pipette with a pipette bulb to extract the pellet at the bottom of
the tube. Squeeze the pipette bulb beforeinserting into the tube. S owly releasethe pressure on the pipette bulb
to extract the pellet. Avoid extracting excess supernatant to reduce the number of dides required per sample
pellet. However, transferring the entire pellet to didesis important.

Step 2 - Homogenize dense samples

When processing dense, muddy, or thick samples, introduce the Pasteur pipette into the sample tube and
homogenize the sample by pressing the pipette bulb severd times. Homogeni ze the sample between each dide.
Maintain pressure on the pipette bulb and remove the pipette from the tube. Hold the pipette a approximately
a45° angle abovethe dide and expel two or three smal drops onto the dide depending on the sample dengity.
For dense samples, dispense two drops of sample onto the dide and using a plastic pipette, place a drop of
Shear’ sfluid in the middle. Doing this will help produce a nonlayered, uniform dide.

Step 3 - Spread the sample
Use the end of the Pasteur pipette to spread the sampleto asmall rectangle. Avoid placing excess sample on
the dide to diminate seepage, or preparing a dide that will be too dense to read eadlly.

Step 4 - Place a cover dip on thedide

Return the tube with Pasteur pipette to the samplerack. Place acover dip over thedropsonthedide. Do this
by holding the cover dip above the dide at approximately a 45° angle and then touching the drop nearest the
edge of the dide with the edge of the cover dip. A padl-pet pipette may help to move the opposite side of the
cover dip down dowly until it touches the dide. This may help to reduce air under the cover dip. Remove ar
bubbles only by tapping lightly on the cover dip. Do not lift the cover dip to remove air bubbles.

Step 5 - Position the cover dip
Leave a¥4inch margin between the cover dip and the dide edge opposite the label. Place the Pasteur pipette
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in 30 percent bleach solution. Cap the sample tube and discard the tube only after making the labd.

Step 6 - Seal the cover dip

Dispose of the padl-pet pipette in a biohazard bag. Sedl the cover dip to the dide after preparing dl of the
dide(s) from asample. Using a pladtic pipette, extract the needed amount of Cytosed. Sedl the long sides of
the cover dip, thenthe narrow sidesto thedide. Release the Cytosed dowly, running the pipette aong theedge
of the cover dip. Avoid making a pass over an areamore than once, but inspect the perimeter of the cover dip
for missed or poorly sedled areas. Touch up with Cytosedl asneeded. Discard excess Cytosed fromtheplastic
pipetteinto aplastic screw cap bottle for disposa. Keep containers of Cytosea and Shear’ sfluid closed when
not in use. Remove gloves and discard along with sample tubes, colored paper, and plastic pipettes into the
biohazard bag.

Making Slide L abels and Filling Out the Data Sheet
Make dide labds only for the current sample. Never use correction fluid on dide labels, make anew labd.

Step 1- Preparedidelabels
Prepare the labd from top to bottom using a permanent ink pen asingructed in

TABLE Preparation of Side Labels

Description Side Labd (Example)
Sample Code CG-96-172

Number of dides prepared 1/3, 2/3, 3/3, etc.

Set Number Set 3052

Person who read the dide Reader Initids

Authorized person who verified the positive finding Ver. Initids
of Tilletia indica or person who completed
negative reread

Date the sample was read Date:

Step 2 - Label the dlides
Affix thelabel(s) to the dide(s). Record the number of dide(s) prepared for the samplein the comment section
of the data sheet.

Step 3- Warm the dides
Keeping the dide horizontd, placeit on thewarmer for 5 to 10 minutes. Transfer didesto adidetray. Repest
the dide preparation for each sample in the rack.

Step 4 - Complete data sheet
After completing a data sheet of samples, count the number of dides prepared and compare it with the tota
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liged on the data sheet. Initia “ Slide Preparer” section on the data sheet. Record completion time on the lower
right-hand corner of the data sheet.

Step 5- Placetray and data sheet on counter
Place the tray and data sheet on the counter marked for reading. After readers read the dides and record the
results on the data sheet, they should return each dide to its appropriate sequentia location in the dide tray.

Handling Spills
Cover dl spills of supernatant or sample with 30 percent bleach solution and areinforced towel. Let soak for
15 minutes. Wipe up the bleach and rinse with water. Discard towelsin a biohazard bag.

Cleaning Up

Discard dl used disposables, clean dide-making areawith 30% bleach solution, and replace supplies. Turn off
the extraction hood and dide warmer.
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1L aboratory: 1996
Examining Sidesfor Karnal Bunt

Contents

I ntroduction

This subsection describes procedures used for the mi croscopi ¢ examination for and identification of teliospores
that may be Tilletia indica. A compound microscope is necessary to examine the dides. Included are
procedures for selecting, examining, and identifying KB. The subsection dso includes proceduresfor handling
positive dides, negative dides, and record keeping. Micrascopic identification requires aroomwith sufficient
counter top and chair space to hold multiple microscope stations.

Sdlecting a Slide

Sdlect adide based on the priority established by the laboratory manager. Before taking a dide, place your
initidsin the “ Side Taken By” box and record the dide number in the “ Slide” box of the TILLETIA INDICA
SPORE ANALY SISWORKSHEET

Examining the Side

Examine the dide using the 10X objective and 10X ocular. Begin at one corner of the cover dip, including the
area on the edge of the cover dip containing dide sedant. Scan the entire dide, ether verticaly or horizontaly,
left to right or right to left. Be consstent in your scanning procedure and be aware that the image is reversed.
Take care to remember your direction if interrupted during ascan. A smplemethod isto place apen or pencil
on the table pointed in the direction of the scan a the time of interruption.

Identifying KB Teliospores

After carefully examining the Tilletia indica reference dides, and recognizing the variability in mature and
immature spores, look for smilar objects. Refer also to the laminated color illustration titled Karnal Bunt
Teliospores, TilletiaindicaMitra. Upon finding asuspect spore, change the objective to 40X and look for
the following characteristics:

Mature Teliospores

< Spherica shape with an average diameter of 39um and a range of 24-47um. Atypica spores that are
broken and/or irregularly shaped may be present.

< Coalor light brown to near black

< Smooth clear or yellowish sheath enve oping the sporethat is visble when focusing on cross section of the
spore

< Didinctive truncate projections that are visble on the circumference of the spore when focusing through
across section and dark brown spotsin the middle of the spore when focusing on the surface of the spore

Immature Teliospores Combined with Mature Teliospores
< Similar shape but often smadler than mature teliogpores
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< Color ydlow to lighter brown
< Morediginct, finer ornamentation than mature teliospores
< Any of the above characteristics will suggest a suspect find of Tilletia indica teliospores.

Verifying Teliospores
Refer sugpect teliogpores (intact, broken, or fragmented) to the appropriate authority for verification.

If identified as T. indica, the verifier will do the following:
1. Circdethe pogtion of the verified teiogpore usng a permanent marker.

2. Print his or her initids on the dide labe and in the “Verified By’ column of the TILLETIA INDICA
SPORE ANALY SISWORKSHEET.

3. Return the dide to the reader for spore counting.

If theteliogporesareindicativeof T. indica, but are undersized or comprised of fragmentslessthan 50 percent,
the verifier will follow the steps above and in addition will do the following:

4. Record an agterisk (*) inthe “# of Spores’ column.

5. Add the statement “undersized spores’ or “fragments’ to the “Comments’ column on the TILLETIA
INDICA SPORE ANALY SISWORKSHEET. No counting is required on these dides.

Counting Teliospores

When counting T. indica teliogpores (including immatures, broken spores, and fragments greater than 50
percent) count only spores with adiameter measurement equd to or greater than 33 um, and record the data
inthe “# of Spores’ column on the TILLETIA INDICA SPORE ANALY SIS WORKSHEET. If the count
exceeds 30 spores, refer to Hypertextmphasi sparatext for guidance.

Keeping Records

Maintaining accurate records of samplesis extremely important. Always record information in ink. NEVER
use correction fluid on laboratory documents, dide labels, or sample labdls. If acorrection is necessary, draw
a line through the incorrect entry, enter the correct entry, and place your initids and date beside the correct
entry.

Tilletiaindica Microscopy L og Sheet

Keep your own record of the samples and their counts using the Tilletia indica Microscopy Log Sheet (see
Hypertextmphasi sparatext for an example). Record the sample#, set # , number of spores, and 1st/2nd reads.
Use the Sample # section to record dide number, if there are multiple dides. For example, “1 of 2 dides.”
Record spore coordinates in the Comments section.

Slide labels
After completing adide, place your initids and the date on the dide labd.
Tilletiaindica Spore Analysis Wor ksheet
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Returnthe dideto the appropriate dide holder. Record thefollowing dataon the TILLETIA INDICA SPORE
ANALY SISWORKSHEET:

6. Number of spores counted
7. Yourinitids
8. Thedate

Have the verifier who confirmed thefirst T. indica teliospore record his or her initids under the Confirmed By
section. In the comments section, record information such as “ esimated” if the count is not actudl.

Interpreting Laboratory Results

A laboratory result, whether postive or negative, stands on its own. Repeating a test does not necessarily
invaidate or validate the previous test unless the results are the same.

Rating on the Karnal Bunt Spore Analysis Worksheet:

After adide reader reads the dides and documents the results on the worksheet, the laboratory manager will
rate the results using the following codes (only one réting is necessary per sample):

< Pfor postive. Used when at least one spore of T. indicais confirmed for the sample.

< N for negative. Used when no T. indica spores are confirmed for the sample.

< X forretest. Used when the verifier cannot make a positive identification.

< L forlaboratory accident. Used when asampleis spilled, midabeled, etc. Retesting is required.

< Rfor redundant. Used when there are multiple test results for the same sample, if arating of P, X, or L
isused. Onetest is rated and the others are rated with an R.

Quality Contral
The following are recommended procedures for quality control purposes:
< Haveadifferent reader do a second examination of negative dides

< Include dides of known negative and postive controls to test readers and verifiers
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