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Cleaning and disinfectant can help
prevent spread of the following
potato diseases

Ini fields, spraad by comtaminated equipmant
Most problem pests can be & flectively alminated
by femoving all soll anddebr e frem hekd ] LAp M
befone they Eave one field and emer another.
Harvwes tem retainthe mostsoi, bliowed by ploes,
and the ncuivaion

Pests thatcan & pread inc lude:
= Nemabdes
® Wead meeis
= Soitbomed Beases

Seed cutter (machine | & & commo nsouce of
contamination o
* Bacteral ing mi—ssused by Cladbactes
mich | ga nes &
» Bacterial poft mt-=cauwmed by Pedobactedum
5D
= Fusarivm dry mot—caweed by Fmsadum sp.
* Lae bigh—caussd by Fivophthoms infestans
= Mechanisally trane mitted viruses such as
ootk wi e X | PR

Fick plantars sre wons thancupplantes lor
trars mithing, portabo d Besmes beomuss thé picks

@ aan iy contaminated during planting, s preading
disesse from infected to healthy seed p Bces.

in potato storage units where pasts

can survve for yaarms

Stomge cleaning and disi rfection B importsnt o
mini mize disease camyover from one season to the
next, 85 pacially m sioEge facilities that had tuber
b rea koo due 0 otor “hotspos ™ whes tuber
decay had cccumed the previous 50 age 58 6o,

Potato pathogens can suryie very long times in
oS Sho FEges .

Silver scurf—cawmad by the fungus
Hedm e hos por!uem solan'—can suin ve
* At lBaal9 months on foam naukstion
ardd soil floom
= 3 months in pheood and s heet metal

Bacterial Aing rot can surdve
* Upto 3yveamon hand surfaces
* Upio Tyeams on wood surfaces

Cleaning and
Disinfecting Potato
Equipment and
Storage Facilities

By Nora OEen and Phil Noke

Ehola Liw -I:i.]l.l i]"l:l 1Enk Jlld \H‘!-IE‘EM are C:I.PI:MI.I. L @1 1l I'Ii'lfl'
al peids ine |l ing i ngi. hacieria, inseds, nemalodes,
and weed weede My ol these pesis can ba l.]'\-nud
from tuber 1o tuber or field 1o Aeld on equipment or

in storage and cause problems in fulure crops i not
gliminated or ai least minimized.

Some disease problems, like bacierial ring rol (cased
by Claviracter michiganess), can be a very serious
problem for seed potato producers, even when the
disease ooowrs at very low levels. Nematodes are easily
transierred irom one eld Lo another in soil adhering o
I:l._l;lil.'ll.'li.’:lll. thai is miol ]}I"lll]J'l:l}l- deaned between helds.

along with the rest of the potato storage faclity. You rkk
oy cl'.-'-,g Dofato o egaes l|'_|-'|'.'ILI' ol sdnTection efmot &
Gy partia by completed

Phiga o isgy of Poisda Servieag of Baho LT

One ol Lhe best methods o minimize .\i'll"l.'J.IJ or
recurrence of a pest is a good saniiatlion program

bor edquipment and slorage [acilities Equipment is

alien moved From held v feld or even shared among
growers, a practioe that makes cleaning and disinfecting
even maore critical. This problem is nol limited bo



private farme The mme imues ko .q'rpl'_l.' 1 ¢ sl
operatioms and the purchase of wed equipment.

It is imperative that all equipment be thoooug hby
cleaned and saniized prior to movement into your
fiekds for the first time. If there are known pest concerns
in helds within your farming operation, it is advisable

to clean equipment prior to and after movement
between helds.

The terms “cleaning and disinfecting” are defined and
emp hasized throoghout this balletin. The simple act of
cleaning is a key first step 1o a highly effective overall
disinfection program.

Cleaning refers 1o the physical removal of soil and
debris by sweeping, shoveling, or scraping prior 1o
utilizing a waler-and-ssap-based detergent program or
using some sort of steam appliance.

Soap-hased detergents are important because they
can break apart dried bacterial slime and plant sap or
other deposits. The breakdown of these deposits often
desiroys the pathogens direcily or degrades the material
proteciing these paihogens, which helps fadliiate

a more thorough disinfection ol equipment and/or
storage facilities

The cleaning process also removes polato debris and
other trash [rom within and around storage Bcilities,
which has the added bendit of reducing or eliminating
foreign material from the next stored crop.

Prior o disinfecting equipment or a siorage laciliy,
removal of debris and soil is also necessary to allow
the disinfectant 1o be afective. This is very impartant
because general disinfectants or bioddes are very
reactive with organic matter such as soil and debris.

IFthese contaminants are present in high quantities
on the surface you are attempting to disinfect, the
disinfectant will not perform well enough. Simply
applying a disinfectant without an effective overall
cleaning beforehand is not rcommended.

Cleaning and disinfecting field
and handling equipment

Removal of scil and debris

(ne of the most critical problems associated with
contaminated equipment is soil. Most problem pests
can be effectively eliminated by removing all soil
and debris.

Keep in mind that adhering soil isa problem in all
ficld preparation and tillage equipment and is not just

lemited o dedicated polato hand Ij"F equEpmen, The
amountof soil emainingon a piece of equipment
varies with the type of equipment

Culivalors generally retain lexs soil than plows, which,
in turn, retain less soil than harvesters,

The number one objective for equipment that is 1o be
cleaned and disinfecied is 1o completely remove all sail,

This task can be sccomplished with pressurized water
of with steam equipment. Be aware [hat either of these
twin methods can emove paint. Clean the equipment
at the previous ficld site or take il 10 a non-farm site for
deaning so that contaminated soil is not moved toa
new beld.

Note: Removing comaminaed sail al a non-farm site
isa very important praciice to follw when purchasing,
leasing, or bor mwing used equipment.

Potato hand Ing equipmant can be & Serd ol source of
mata mination from adhering 50dl and debre. That s why
thovough cleaning & advised before moving to new fields.
Phato by Mors Dl

Seed cutting and plek-styla planting o gul pm ent

A seed coiter isa commion source of contamination
lor bacierial ring rol, bacterial soll rol (cansed by
Pectobacterium spp.), Fusarium dry rot (caused by
Fusarium ., late hlsll [cavised |1-:|-' J"ﬁ_:.']‘up.frr.l':u.rnz
ug‘.’:.n!.:ru] and, o a lewer extent, I:IlEi.']'l.:l.Hil.'.I]t:r'
iransmitted viruses such as potato virus X (PYVX),

This occurs because the cutting blades are in use
ontinuously during the culting process transmitting
sap, debris, and the associated pathogens from infected
seed tubers o healthy ones.

This highly effective mechanical transmission of
seed decay and other pathogens dictates a strong and
directed cleaning and disinfection ofall cutting blades.



Al the very leal, q.i.r.uting aivd dizinlbect ion |u'ua.'n.|u:'|.'-.

need to be rn1|'-|||3.|.'d hetween seed lols

The polential for contaming ion [rom one seed plece

o another is greater with a pick siyle planter compared
o a cup planter, This is because picks are inserted

into individual seed pi.n'-.';'-'. -.'.1.||l.in;.1 punciure oL
When picks are inserted into a diseasad potato, they
may become infested with single or multiple

pat hingens, which are Lthen spread o other non-inlected
seed pleces

Cleaning and disin fecting of the picks in conjunction
with replacing old and worn picks prior 1o the

beg inning ol Lhe planiing season will help decrease
disese spread irom one year o the next Cleaning and
disinfeaion during the current planting season is more
difficult. Il's seed It has a pathogen concern—a known
disease problem

picks bepween seed lods is recommended

then cleaning and disinfecting the

Cleaning and disinfecting
storage facilities

Siorage deaning and disinfection is important,
especially lo minimire disease carryover [mom one
season lo Lhe nexi. This s a eritieal iniiial step in
sinrage facikiies thai had tuber braakdown due io rot
(& g -IZII.ILH]"IIl Iu-I hl‘lﬂl: ||I.|'|l.'!'-|JE|.'.Il| |1J|.| 1'-...'|:|rnn| ||IE

|'|!'i."| L '-||:!lI.'.IE|.' LB

Previous research ai the University of ldaho

shiowed thait silver scurl {caused |1:. the l.U!IElllh
||!|.'Ilr.l.'.'r|r.|||.l.'.|ll|.lr zm solani) survived an foam insulation
and soil floors for at least 9 months and in p|1.'.-.'-::|q:|
and sheet metal for 3 months, Bacterial ri:1_n; ol can
survive on hard surfaces for up 1o 3vears and for up to
7 seven years on wood surfaces. The potential for pest
Car ryover [noim one SLorage season o the next makes
the [ollowing cleaning procedures imperative Lo all
larming operalions.

Complote storage cleaning and di sin fec tion
cansists of the following steps

1) Remove plant debris and fordgn material.
Belore harvest, prepare the storage acility for
recciving potatoes by eliminating foreign material
Clean up trash such as old tabers, duct lape,
wonsd, metal, and insulation inside the siorage.
Aller removing all visible lordgn malerial, pass a
magnelover Lhe bor o collect remaining metal
conlaminanis [ is C'I.I_I.IJ]? !I:|'||'|I.||'|J.|'I| b I.L'J[I Lrash
and debris that may have accumulabed in the area
directly in fromt of the storage doors

2} Remaove 1- o 2-inches of dirt floor and replace
with - potato sovil.
This step is ofien difficull to accomplish ina timely
manner and one that often can be overlooked. If
sibver scurl inlection is a perennial problem in the
siorage, or is of greal concern, this is an important
siep o reduce disease spread. Growers who have
I:I..h] !'..I\. ':I.'I'IJ.I I!I:I_E‘ fol o LIIEI.I.' |-.I.I.'I1'. 'I-IZII.IIJII.I. I'El:'llln.l.'
e upper I.l:--l.']' ol sail in their slorage facilities

_'Ilu'n'i.'”.

A pressum wikihar & araping hot wa ke r &no detergent s 8
vy effective tool for remowving soil, dried sap, andodhar
comta minans from storage facilities and equipment. Be
aware, howeser, thatl pressine washers and even siEam
clegners hawve U mealona

Phatt oo Liisay of Poiafa Sarwices af Baho LT

3) Wash the entire facility with soap and hot water
oF steam, then rinsc with water afterwards.
Washing is probably bestaccomplished with a
pressure washer using hot water and detergent.
Soap-based detergents are often [airly ellective
diuinfectants in their own right. but are particularly
dlective at dissolving dried polato sap orother
residues that might be adhering to floors, walls,

o equipment

Steam washers can also be extremdy effective

for cquipment cleaning because the high
temperatures assodated with steam make it

very eHective in dissolving dried materials.
Untortunaiely, steam cleaners cannol be relied
upomn b maintain the extremely high suriace
lemperaiurs required lor thorough disinlection bor
ihe length of time needed. For proper disinfection,
high suriace emperalures must be maintained for
several miniles ar more



Walls/duct pipes; beware of bioflms. Remember
also that some pressure washers may lack sufficient
pressure 1o neach elevated areas of interior walls,
and a ladder may be necessary. Duct pipes must
be thoroughly cleaned as well. Simply setting them
outside in the sun will not do an adequate job of
cleaning. This is because Lhe organisms that cavse
disesie in potaioes are capable of surviving on
sinrage surfaces and on equipment under same
fairly harsh conditions. They do so in clumpsor
films of cells surrounded and protected by dried
bacterial slime, dried plant sap, or other materials.
These structures are referred o as “biofilms"
Biofilms not only allow some bacterial cells 1o
survive, but can ako be very difficult 1o dissolve
and remiove.

Exposure to sunlight is a good final step in the
cleaning of equipment or duct pipes, afier they
have been thoroughly washed and disinfected.

4) Apply a disinfectant to all surfaces.
This section also applies 1o equipment used in
potaio production and handling systems. A
thorough and complete coverage ol all surfaces is
needed —induding plenum, dua pipes, sinrage bay,
and fan house,

Keep disinfectant wet for 10 minutes. There are
a number ol approved active ingredients, all of
which have similar efficacy provided some simple
guiddines are lollowed, Most important is to keep
dizinfected suriaces wet with the disinfectant
sohution for at least 10 minutes. This length

of exposure has been shown 1o effectively kill

pat hogens likely to be on equipment and in the
storage (acility. Check the label of the disinfectant
bo see i rinsing is required Belore using amy
disinfectant be sure that the product is labeled and
registerad in the state where you are using it

Selecting storage disinfectant

The folowing questions may be helpful in the initial
selection ol a storage diinfectant Check the label (and
supplemental label) for the following

= Are there any .uiely concerns or recommended
protective gear [PFE

« Isthe product labeled for porous surfaces and/or
noa-ponous surf aces?

« Isthe product labeled for storage facility and/or
potato handling equipment

« Isa final rinse required?

¢ Is the product labeled for use anly on seed potato
faclities and equipment?
Role of surface in choosing a dis infectant. An
additional question 1o ak when selecting a suitable
disinfectant is what kind of surface materiak are 1o be
disinfected.

Porous versus non-porous. A “porois” surface is any
permeable surface such as wond, insubtion, or din
loor. In contrast, “non-porous” surfaces are defned as
being non-permeable, hard and inanimase, like metal,
glass, or concrete.

Caldum and sodium hypodhlorites can be corrosive 1o
metal surfaces. In addition, hypodhlorites and hydrogen
peroxide products are both readily inactivated by
organic matter and therefore are not as effective on

soll and wood. Soil- and debris-free conditions are vital
o obtaining maximum eflactveness with these types
of materiak,

If using chlorine-hased compounds, buifer the solution
o4 pH of 6.0 o 7.5 for maximum effectiveness. Avold
mixing chlorine compounds with hol water or with
other products unless the practice is specifically allvwed
on the lahel.

Disingect for 10 o 15 minutes; close storage for 2
wecks. One of the most imporant points o folow

is o keep surfaces wet with disinfectant solution fior

a minimum of 10to 15 minutes. Onoe this step is
anmplete, dose the storage for 2 weeks and open up the
doors o air out and dry the storage surfaces. If 2 weeks
is not an option, iry 1o allow enough time for sur faces
o dry prior to filling the siorage with potatoes.

Disinfoc tant ©homistrios

The following is a list ol common disinfectant
chemistries available, but additianal products may be
available and more appropriate to the surface that needs
disinfecting:

# Sodium lypochirile

¢ Calcium hypochlorite

s Ammonium hypochlorite

o Chlorine dinxide

= Copper quinolinolate

s (Jualer nary amimonkium

« Hydrogen peroxide and/or perox yacetic acid

mixiures

This range of chemlisirie s used in diiferent brands
produced by different mamafacturers, and there are
many varishles as to percent of active ingredient,
allowable application rates, and whether or not the
product is hbeed for potato siorages and handling



equipment. Professional personnel, such as your storage
service provider, can perform all or some of these
important steps in preparing for the incoming crop.

Chean storage before storing sead potatoss

Cleaning vour storage is also an important step once
the crop Ls remeoved and prioe o sloring seed polaloes
[or cutting and planting. This ik especially significant
[or commercial Erivanera w iy had _Fil'-u"inu:.l:,r ap]:li.ed
the sprout inhibitor chlorpropham (CIPC) with the
potential of residue remaining in the storage

Mild o severe delays in emergence and growth

can secuf il seed is :J:p-mz\d ko CIPC residues. [1

is recommended 10 avoid storing seed in a slorage

that has been treated with CIPC until one year has
lapsed since treatment and the storage structure and
ventilation sysiem have been thoroughly deaned.
Abways refer o the CIPC product labd for specific
guldelines and resiricilons [or subsequeni seed siorage.

USDA GAP/GHP Audit—
good agricultural and
handling practices

Many growers are now encouraged to become certified
by passing the USDA Good Agricultural Practices
(GAP) and Good Handling Practices (GHP) Audit
This audit contains specific questions that refer 1o the
cleanliness and conditlon of handling equipment and
storage faciBiies.

Many of the audit questions can be properly answered
and docomented if you are following a cleaning and
disinfealon program. The GAPF and GHF Audit
requires documentation thal the storage faciliy and
handling equipment are checked and maintained for
cleanliness and proper condition ., Equipment must be
asclean as practical and in good repair. The storage

Eacilities must be inspected lor foreign nmaterial, deaned
and maintained in an orderly manner, and the area
around the storage kept reasonably free of litter and
debris. A proactive effort 10 exclude pests in and around
the siorage (acility also needs to be documented. An
effective cleaning and disinfection program can take
care ol most, U notall, al these USDA GAPand GHP
Audil requiremenis.

ALWAYS read and foliow the Fetiuctions primsd on the
peste ke |abe L The pesticide recommendaticns in this
I publication do ot s ubstitute for etrudions on the
label Pesticide =ws and Bbek change frequently and
may have changed since the publication was writien.
Some pesticides may hawve been withd mwn or had
cartsin uwes prohibited, Use pesticides with care, Do
ot s @ pesticids uniess thespecific plant, animal,
or otherapplications e & specifically lnted on the
label Stomr pesticides in theironginal conairers and
keep themoutof the reach of children, pets,

and lestoe k.

Trade Mames

To simplify information, tede names hawe been uEed.
Mo endorss ment of named preducts B intended nor s
critic B m implied of similar products not mentioned,

Gir o e et e

To protect grounchwatsr, when there & & cholce of
pesticides, the applicator s hou ld uee the peoduct ieast

ikely to leach.
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