K imberly Potato Storage Advisory Commitiee M eeting Minoies
Kimberly, Idaho, November 20, 2008

The Kimberly Potato Storage A dvisory Committee meeting washeld in Kimberly, 1D
from 10 am to 2230 pm on Movember 20, 2008. Attending were Mike Lewis, Vida
Taylor, Gary Taylor, Kent W asden, Danielle Bedke, Marden Plant, Laurie Williams,
Travis Blacker, Jonathan Whitworth, Mel Martin, Allan French, Rich Novy, Jerry
Swisher, Phil Nolte, Jeff Stark, Mike Thornton, Pans Penfold, Rob Roche, Drew
Glascock, Ken Wood, Doug John, Jeftf Clark, Ritchey Toevs, Ene Wahlen, Russ
Patterson, Phill Wharton, Sanj sy Gupta, Tina Brand, Mora Olsen, Mary Jo Fraaer, Gale
Klankopf, Lynn Woodell, and Maria Chavez

MNora Olsen opened the meding by thanking al for sttending. Mora stated the purpose of
thism celing was to provide a background on research, and to solicit feedback and input
from the group. The group was asked to hdp establish priorities for the Potato Storage
Research Faality, The Storage Program is involved in three major areas of study: vanety
development, sprout control, and disease suppress on. Introductions were made speakers
provided brief summ anes of thar projeds.

Froject Summarles

TinaBrandk presented a summary on the Storage Requiremenis for New and
Potential Release Cultivars for the Potato Indusiry. Thisisthe beginning of the deventh
vear for this study which is funded by the ldaho Potato Commission. The goal is to
develop storage management recommendations for new varieties and prmlde cona se
in form ati on bulletins easy for the industry to utilize. Bulletins for managing Umatil la,
Summit, Gem, Alturas, A93157-6LS and Western Russet varietiesin sorage have been
completed

Tinallustrated the importance of the stndy by presenting data from USDA NASS
that showed that the percent of acres of potatoes grown in Idaho planted to "Russet
Burbank” has dedined over the lag 20 vears (from 97% in 1988 to 57% in 2008). Of the
top 7 vaneties grown in ldaho in 2008, 5 of them have been evaluated in the Kimberl y
storage management research program,

Cultivars in the 2007-08 tnal were: AOA95155.7, AC96160-3, Highl and Russet
(A0D5), AYSS409-1, ADAYS 154-1 and Russet Burbank. Data was shown on dormancy
length, Fusanum dry rot susceptibality, percent glucose, frv color and weight | oss, Brnief
conclusions were presented (based on the one year data).

» Recommended storage tem perature for best procesang quality for ACA95 1557
was 42-45F, dormancy at 45°F was |10 days, Fusarium dry rot susceptibility
was moderate, and weight loss was moderate to high.

» Recommended storage tem perature for best procesang quality for ACS6160-3
was 42°F, dormancy at 45°F was | 20 days, Fusarium dry rot susceptibility was
moderate, and waght loss was moderate to high.



¢« Recommended storage tem perature for best processng quality for Highland
Russet was 48F, dormancy length at 45°F was 80 days, Fusanum dry rot
susceph bility was moderate, and weight | oss was moderate to high.

= Recommended storage temperature for best processng quahty for A95409 was
45°F, dormancy at 45°F was 105 days, Fusanum dry rot susceptibility was
moderate, and waght loss was moderate,

* Recommended storage tem perature for best procesang quality for ACA95154-]
was 42°F, dormancy at 45°F was %0 days, Fusanum dry rot susceptibility was
high, and weight loss was moderate.

Cultivars in the 2008-09 test were shown, they include; AOA95155-1, AO% 1 60-3,
AYTD66-421LE, A98345-1, ADAY5154-1 and Russet Burbank. Copies of the CIS
“Storage M snagement of Western Russet Potatoes” published in Septem ber of 2008 were
available or can be accessed at hitp:'www kimberly nidaho.edu/potatoes' CIS1 15 |pdf.

Some suggest ons regarding this project included adding Russet Norkotah as an
asdditional standard to com pare to the vanaies and to add in vanety response eval uati ons
to Pythium and pink rot. Extensive disussion was made regarding vine kill and the use
of Rely versus sulfuric acid on skin set. The committee suggested pursuing additional
studies evaluating vine kill but not necessanly in combination with this vari ety study, [t
was also discussed that new van ety disease management is more of an issue, Growers
may need to change some of the ways they manage di seases when growing new vaneties
as well as changing nutrient and water managem ent.

e Threenew vaneties will be released this vear.
o A9100-1 = Classc Russet
o ADA95154-1 = Clearwater Russet
o A9305-10= Alpine Russet - has alonger dormancy

Lynn W oodel presented a summary on the discase management studics
ﬂ*niunﬁu}:pmr harvest products jhr.fm.:;e discase control. Her results showed
continued efficacy with phosphorous aad (PA ) products for pink rot, late blight and m ore
recently slver scurf control in storage. A discuss on followed concerning rate reduction
due to high prices, combining P A with other products, and al so emphasi zing the need to
continue & sseminating t s informat on. Azoxystrobin continues to show efficacy and to
be evauated in sorage for sl ver scurf control although most studi es indude combination
treatm ents with other productsto minimize the potentid for resistance development. In
past vears, multiple produds have been evaluated for dry rot control with hittl e success. A
prediminary study was conducted thi s summ er with an unregistered product,
difenconazole, and som e effi cacy was seen. This will be repeated during 2008/ 2009
storage season, The committee emphasi zed their concern for managing drv rot,

Lynn presented condusions from the USDA/ARS State Cooperative Polato
Research Program (Time Zone) which tested the effects of cuning tem peratures and
rel i ve humi dity on the development and spread of pink rot and late bli ght in storage.
She stated that there is greater potential for disease spread in storage from potatoes that
have been freshly exposed to diseased potatoes than from potatoes that were al ready



showing disease at harvest, This finding venfied the importance of usng a post-harvest
fungicide as potatoes are going into storage rather than wating days'wedks after the
storage is full. Decreasing curing temperature and'or RH showed no change in processing
quality and varying benefit upon disease control depending on season and cultivar,
Reducing cunng tem perature to 50°F and RH to 80"« may reduce the potential for
secondary soft rot but it may also result in greater wei ght loss.

There was additional discusson conceming control of Pythium leak in storage,
foliar use of P A and the potential for tuber soft rot, W estern Russet and susceptibility to
tuber early blight, the relationship with m mganese and Fusanum, how to m ake post-
harves appli cations more “user-fnend y”, the correl ali on between phys ological age,
maturity snd disease susceptibility, vanety susceptibility to virusin parti cular PV Y nin,
and the use of low airflow during filling of the cellar. The appeared to be a greater need
for field and storage phosphorous aad programs to be developed to hd p minimize pink
rot infection and i f foliar appli cations of PA have a fungicide induded.

Mary Jo Fraaer presented a summary on the projedslooking o Altemative Sprowut
Inhibitors and Disease control. This [PC-funded project has several objedives. Une
objective s to identi v products and determine best appli cation technology for sprout
controd in the absence of CIPC. Another goal 15 to reduce the dependence upon CIPC
with reduced rates, timing of application, and the use of combinati on treatments A third
objective is to evaluate i fany other these products may be beneficial for disease control
n mmjge as well, Studies have focused on testing a nine carbon ketone (C%-ketone;
W3U570) for sprout control. All sprout inhibitor treatments signi ficantly reduced sprout
weaight when compared to the unireated control except rosemary oil and low rates of
muna oil. Sprout control was signifi cantly greater with the additon of dove oil with low
rates of CIPC compared to CIPC alone and higher residues leves were observed wath
CIPC'dove ol combination when applied at the hi gher rate. Thisindicates aneed to
better unders and the use of camiers with CIPC and sprout control effi cacy and residue
levels. Weight | oss was lower in trestments with greatest sproul control.

The proper timing of W SU570 appears to be at sprout development wath the highest
rate although there was some benefit to applications prior to visble sprout detection. The
WEUSTO rate sudy indicated a higher rate of 100 ppm 1 s necessary for greatest control.
WEUST0 proved to be better than the essential mls and appears to have great potential
market use in the areas that do not allow CIPC (eg. Japan) or as a product to apply after
late season sprouting has ocourred even after a CIPC application. It al so appears to be an
excell ent product to darken the eves and may be useful asan EC formul ated product for

that purpose.

We tested the possibility of thermal aerosol applicai on of phosphorous acid Usng a
hot pl ate appli cator and & ectronic temperature controller, observations of the liquid and
vapor states of the chemi cal coul dbe made at discrete temperatures setiings. At
temperatures staggering from 100°C (212°F - 190°C the salt solution boiled and some
water vapor was evident leaving behind a salt resdue. At tem peratures of 250°C and
above atrue vaponzation of the product occurred generating a gas with a srong garlic
odor, apparently phosphine gas, and was observed to ignite. It was determined thermal



across application is not appropnate for phosphorous aad due to the safety 1 sue of
generating highly toxic and Mammable gas o higher temperatures

There was additional discuss on concerning the use of MH and other van eties in
particul ar Alturas, how early is too early of an MH application, the potential use of
WSU570 as an EC formulation to help blacken eyes, iming of CIPC application of early
versus late, the feasibility of a constant application of WSU570 and the ability to cold
aerosol phosphorous acid into storage.

Miscellancous projects were discussed.

Mora Olsen made comments on the IPC-funded Seed Aging of “Russet Burbank’
and ‘Ranger Russet” study which isbeing done with Dr. Mike Thomton and Dr. Phil
MNolte. The third and final year of this study was completed in 2008, This project 1s
focused on determining a rdationship between n-butanol concentrationsin a seed tuber as
it rdates to physiol ogical age and seed performance in three locations in Idsho. She ol so
provided an update on the USDAARS funded project Podemtial Impact of Potate Wound
Healing and (uality Due to Post-Harvest Sprowt and Disease Contral Product
Applications. The objective of this study is to evaluate i f post-harvest products (disease
and sprout control such as CIPC, phosphorous aad, bi ocontrol agents) interfere with
wound healing, Even with an increased potential in retarding suben zation of the wounded
surface, the question rem ains if that delay in wound healing translates to greater disease
development. Nora al so updated the commitiee on an [PC-funded project led by Amber
Moore on Fertilizing Potatoes in Idaho with Dairy Manure — Nutrient Availability,
Disease/Disorder Susceptibility and Pathogen Persistence. This project utili zes a
certifi ed organi ¢ field where we evaluated Russet Burbank to organicaly approved
manure, com post, fish fertilizer and | ooked at Defender, Alturas, RE, Yukon Gold, Dark
Red Norland, Norkotah, Norkotah-8 under an organi ¢ system. It was recomm ended to
add Ranger Russet and Yukon Gem Lo this study. This study compliments our on-going
organi ¢ storage management program. In a conventional field, long-term applicat ons of
manure, com post and fertili 2er are bang evaluated for mber vidd and quality. Nora
highlighted the Good Agricaltural Practices (GAP) Andit Mannal and how you can
“build-a-m muad” using our internet ate mmmmm;p The
inform ati on displayed on this website needs to be talored to an individual farm. Since
Apnl 2008, there have been approximately 1,300 hits on the GAP webate.

An update on the [PC-funded Effects of Vine kill Methods on “Altwras’ and
‘Russef Burbank " Potatoes was di scussed which is a study in collaborat on with Dr, Pam
Hutchinson and was completed in August 2008, Storage quality di fferences were
observed among vine kill treatments (no vine-kill, Rely vine kll, Reglone vine kill,
sulfuric acd fast vine kill ) in both cultivars. Addtional sudies carrently in sorage were
discussed as they related to vanous vine kill treatments. The committes discussed the
concems with skin set with the use of Rely and experiences with the use of Rely and
Reglone a cooler temperatures may not be as effective in obtaining desired skin set. It
was indicated that ional sudies are warranted on vine kill and the impact on skin set
and processng quality. Additional studies incorporating nitrogen management and timing
of application may be needed.



TinaBrandk presented Fine Tuning Storage Management for Premier Russet
{“493157-6LS"), which isthe second-vear of an IPC-funded projed recommended to
pursue by the Storage Advisory Committee. Premier Russet (PR ) is a new low-sugar
van ety that can be stored at cold tem peratures (42°F ) and still be processed into French
fnes This sudy was compnsed of three main oby ectives to address challenges growers
are faang in storing thisvanety. Objective | was disease management; both Fusanum
dry rot and pink rot. The effect of pul p tem peratures on disease development of both
diseases was studied. For Fusarium, tubers with pul p tem peratures of 45°F had
signifi cantly higher ina dence of dry rot com pared to tubers with 55 and 65F pulp
temperatures. A trend was observed for a lower incidence of dry rot with 55F pulp
temperatures. These results indi cale additional studies are warranted. For pink rot, data
from this first vear indicated that pulp temperatures of the polatoes had no effect on pink
rot inadence or seventy. The effedt of phosphorous aad (PA) on pink rot was
inveshigated. Resultsshow that an application of 128 fl ozton of PA signifi cantly
reduced pink to inademce and severity, Additonal producs will be tested in 2008-09 for
both pink rot and dry rot control. The second obgective wasto look at weight | oss in
Premier Russet over time in storage. Percent dry matter throughout the storage season
was g gnificantly higher in Premier Russet compared to Russet Burbank, These results
indicate that most of the shnnkage observed in Premier Russet may be attributed to water
loss and not necessanl v carbon | oss, Additional studhes are needed to better understand
the greater weight loss observed with this vanety. The third objechve was to assess the
use of male ¢ hydrazide on PR to retard sprout devdopment. Maleic hydraade was
applied in the field at arate of 1.33 gal’A on August 20, 2007. No signi ficant differences
were observed in vield or grade on the MH plots. Sprout ratings and weight
measuremenis were taken in storage. Resulisindicate that applicati ons of MH
signifi cantly reduced sprout growth compared to the untreat ed controls. MH is a very
effective tool to decrease sprout growth (we ght'elongation ) for Premier Russet.

Additi onal studies are warranted to invest gate the most e flective timing of MH.
Additi onad comments were given to look al cultural practices such asvine kil and pre-
harves imgation, on Pramier Russel susceptibility to dry rot and we ght loss.

Sanjay Gupta the new Potato Post -harvest Phyvaologi # located at Kimberly was
introduced and he presented information on his previous work looking at the biochemica
com ponents of col dinduced swedtening in s ored potatoes Sanjay also plans to
investigate starch content, respiration, and invertase actvity of van ous cultivars. He can

be reached at 208-423-6666 or sgupta@iimbery.nidaho.edu.

Phill Wharton the new Potato Pathologist located at Aberdeen was introduced
and he presented information on dry rot, black dot, Pythium leak and other ideas for
future fidd and storage research. He presented an idea regarding “active packaging”
{chemically active packaging) to hel p decrease concerns wath sillver scurf and bladk dot
He can be reached at 208-397-T000 ext. 108 or pwarton i daho.edu.



Future projects and additlional commenis

MNora Ollsen presented alist of ideas for fature direction for research and extens on

efforts for feedback from the committee.

= To approach the acryvlami de issue and look at the impact of vaneties and fiedd and
storage conditions that may impact glucose levels, asparagines level, and
subsequent acrylamide content. This area of research was strongly supported by
the committee.

# To evaluate i f arel ah onship is present between the presence of vims (PLREV,
PVY and assoa sted strans) and quality (fry color, sugar content, mottling ). This
area of research was supported by the committee.

» Toinvestigate the use of carners or surfactants with CIPC to potentidly increase
the effectiveness and efficiency of CIPC. This would also be in combinat on with
CIPC residue sampling. This area of research was supported by the committee.

= To focus on the use of CIPC and export market concemns. In parti cular, the use of
CIPC for sprout inhibiion as phyvtosanitary solution, impact of CIPC on ed]

divi & on/expans on, and the impact of vanous CIPC leve s on sprout deve opm ent
o seed. This area of research was supported by the committee.

s  Evaluate post-horved sesthetic changes (eg. color, russeing, élc. jin storage wath
aprojed led by Mike Thomton. This area of research was supported by the
commillee.

The committee was reminded of the 41 Annual Idsho Potato Conference and 30™ Ag
Expo, January 20.22, 2009 in Pocatdl o, D). The theme is “Pofatoes 2009 and Beyond:
Efficient, Sustainable and Profitable”.

The committee was thanked for their continued support of the Univeraty of Idaho and the
Potato Storage Research and Extens on Programs and to contact us with further research
and extension suggestions. Nora Olsen can be contacted at 208-736-362] or

noraoizui daho.edu.



