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Effect of Treatment on Potato Size and Yield
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Average Soil Moisture at Each Depth by Treatment
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Executive Opummarzy ng potato seed preparation p
decay under wunfavorable environment and soil

Val l ey region have eapdesmatkmbnéiengsseéed pvap.
conditions for agronomically relevant cul tiva
Russet as its acreage i s expanding Bn North D
experiment t o gsbet edrinhifree etnht e ccaséréi @éncgt udbuerra tpiioencse so
emergence and performance of Dakota Russet. T
from a commaftenl Raor2sdektst ored at 38ARH)9I5% r ¢
until spring. Then, onue d$wbSOAFof 9IBEWh RHY whs |
remained inuP8AEbeWast2ivmd b puetces and suberize
2 weeks. Further, to mimic delayed planting s

were stored2undeB WwBAKsfofliming of the exper.i
coordinated to otinlchseoead zei egdeaxntsdinmul t aneousl| )
growth (height), and yield data were collecte
and stored pieces after 15 dayssudferplzendt itmmg aw
|l nteresB8BDnghyg 60 dtalyesr eafweaes mpd amnmitgmigbveant | dpf
gr owt i hiffer@mgnh c utedarsd edu it aurbiez n pti lkeice Gvtewdayhil n ed o
emergence rate, and | ower growth were observe
50AF for 1 week and then stored at 45AF for 2
2025 crop year to confirm the results.

BackgrOuwedal |, having good seed tuber quality,
pl anting, and resilience against environment a
optimum crop -praduchgvcuyi nrender toptni mam t e
all ow the formation of protective suberin | ay
subsequently provides protection against envi
againbBtohogi cal aneds bpioaleongiicad |l ys thredsps t o mi ni n
exposed to |l ess than i deal-plcaomtdiing omrsa atfiteas pc
curing for sufcfamakent hei sneed whiiedhes suscepti bl
unf avorabl e soil conditions (bpthntdrpwpgot empte]
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of seed whuideh ismpacherntihzd®i am.t ewWhicluea tsonnge pot at

have r aphiedalwonugndt rait, others are sl ower to he
duration shoupdobreamipd € mi zadi ¢ @ of cut seed t
agronomically significant <cultivars.

Proce&aed: tubers of cv. Dakota Russet were ob:
Dakota) in the fall 2023; tubers were cured f
was ramped down to 38AF for storagemetdnuphe s
(from 38 t-dapPDAFcotveradd suberized. Il n the me;

38AF and usedsuwserfirzed tcruadtnmennt (as control ).
incubated (at 50AF, 95% RIH)ort 02 awel eokws .s uAbfetreirz at
period, each subset was further divided in th
was planted i mmediately, while second and thi
3 weeks and FewadmpY3poi 60 At o l anting (Tabl e

Y
treatments were synchronized for simultaneous
pr

Lari mor e, ND under commerci al oduction prac
anfdour replic&meogehtceeantegtr owth of the pot at
weekly. After harvest, tubers were graded, an

gravity of the tubers were determined.

ResuRdaswlft é¢hhpesri ment reveal ed ear | yanadmer gence
weeks) (Treatment 2, 3, 5, 6) cut -sswkedr itauddkr

treatment (Tdeagstmaht ®RAPphRiagurben gl) . However, af
emergence rate of fresh cut tubers reached si
Overall, | ower emergence rate and growth was

50AF for 1 week -we sk omETit eadt) 46RARIFglimwme 2). No si
di fferences i n pwearnet ohbesiegrhvte da nadnognrgo witohst s eed
after 60 DAPHi(gchegrurteot2al yi el d and marketabl e
for plantswgelbwaubbeoimzdd (Treat ment 24)5AFnd wh

for 3 weeks( HiT@wradFraebrite wopl)er i ment i s needed to
from t hel nf i2r0s2tb .year

TablRetlai |l s of seed preparation treatments of
Treat melCut seed tuber treatments

# 1 Fresh cut from tubers stored

# 2 Suberized at 50AF for 1 week

# 3 Suberized at 50AF for 2 week

# 4 Suberized at>St0OAFed oat 14 whk Kk

# 5 Suberized at>St0OAFed oat 14 whk Kk

# 6 Suberized at >S0AFefdomt2 4Wd&k
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Executive-MsmmmamoyY a ranked 6th potato producer
estimated tot al potato production of 131 M to
Verticillium wilt (cawseedi Bpplomgals patrlecgens
Mi nnesota and northPonapbaisasopetat ot geomwes®t.
crops Iimpacted PBegsiVetramtciduwli tuimvarnd tare -one of
efficient methods fWwe bamerdelVvehgpetiept ddstiaci
di sease screening nursery with high disease p
Research Farmpn Bbekgear MROr4dt, i oviet icroenadsueit setdr e e n
of 40 potatiomcdludnegy/ Inii mees,commer ci adr lcand,i var s
Gol drush, Red Norland, Russet Norkotah, Yukon
Russet). The study was designed to compare th
commer ci al c ul-otniev aprost ewnittihad T laptorttayt e0 U n inveesr sbirtey
Potato Breeding Programhé¢l edudy ©Orialasugg&sta
cul tivarAd twaraise Bmasielkt | Aa Ruasrsde thiagakdl y t ol er ant
Verticillium wiSutp.e DAato kt, Ree ds aNnoer IRaisngee, t GaBriudl b @ & Kk ,
Russet Morkhtiaghly susceptible to Verticillium
l ines from UMN varieties to be MN1PRIOR Lt7dI20r an
OOMN20CO1680,¥MR20ND18®38%BI 18 W1 700236FN 1 8 W1 700338h d

MN18 W1 7000@1F i @uMNl 9 AOR 0700826 s hown betAlerutad er a
Rus,se®BBmchnoEikgure 3).

We al so Yemtfiiagimeldindmcdatlni aen t hese potato
bi ol ogy and microbial techniques. Additionall"
Pest(PPaionflitel c¢dstWimate t heplgod VP®BEPGe mtaingiel li inu
the disease nur7d8 aAgpava ss obielt,weseunggesti ng a very

Verticillium in the soil



Rational e

Our rationale for the proposed study is to use the Verticillium wilt nursery (at Sand Plain
Research Farm, Becker, MN) to screen potato lines for disease resistance and inform breeders
about new Verticillium wilt tolerant higlyielding potato varieties. Thstudyfocuseson

assessing UMMbred potato lines to find Verticillium witesistant potato lines. The study will

lead to finding genetic solutions to manage the Verticillium wilt disease problem that can reduce
dependency on fungicides and fumigantd secure yield loss sustainably

Procedur es

For performing screening of 40 potato lines, wgedfour replicatestudyof 10 hill plots eachin

a completely randomized block design in Yheticillium wilt nursery at the&Sand Plain Research
Farm, Becker, MNSuperior, Dark Red Norland, Goldrusind Russet Norkotakarieties were
used for susceptible checks, whidturas RussetUmatilla Russet an8annockwere used as
tolerant checks for Verticillium wilt diseasRotatoes were planted 6l May 2024 Verticillium
wilt was visually assessetbr disease symptoms approximatelysevento tenday intervals
beginning athe mid-potato vegetative growth and flowering stage (frttBfi July to25" August)

by estimating the number of plants exhibiting sympamnd scoring them for disease severity
Plantswere assessed fohe severity ofVerticillium wilt symptoms and stem colonization.
Verticillium wilt symptomsseveritywas scored a$e percentage of foliage exhibiting senescence
using the following scalé - No disease symptoms; Slight wilting and unilateral discoloration
of lower leaves (5% wilt), 2 - Moderate wilthg involving less than orealf of the plant (25
50% wilt), 3 - Severe wilting involving more than oimalf of the plant (5475%), and4 - Plant
dead or dying from wilt (78.00% wilt) (Hoyos et. al., 1991TheVerticillium stemcolonization
was validated byVerticillium-specific primes (Inderbitzin et al. 2011Inderbitzin et al. 201)1

Data analysisvasperformedusing standard statistical procedures.

Resul ts

We scrdee@@dat o hill svefran wi @ #aViertntainciel Hioum d a
infestedi fredqadndtdpltahien research stat ifomr,t yBecke
entriescommelsuwdiakgt i $Sluep eadulotri,varar k Red Nor |l an

Russet ,Noirrkoft@madkr e pdndean edsi.sease progress cur
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commer ci al cultivars Alutras Russet and Banno
confirmed the disease by isolating Verticill:i:
mi crobial techniqgque. We al so i doVat t-&lp ®WNIAT @It o |

primers to confirm infection.
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Potato Clones/Cultivars

Fi gBrAg ea under the disease progress curve (A

commer ci al cultivars (Superior, Dark Red Norl
Nor kot ah, Atl antic Russet Bur bank, saenwderUnmayt i
foliage (DS%) from 18th July, 25th July, 7¢th
*I ndicates highly resistant varieties. The st
has ten potato hills. Standard deviation of f

Frami s wet ey, preliminaril y cfoinvedl irede ntth gto t\
lifmesm UMN BMNEIdAORRBEB2,0 MN20-COMB20RD18833B
MN 1 8 W1 7002367, MN 1 80V@13Z 0 @VMN 1 8 W1 700001® oVer t i cwil Il ti .um

MN19 AORXI070020i s the |line that consistently pe
screening studies in 2023 and 2024, maki ng i
geneThesled trial suggests measurable VW res
breeding progsamadaWdi neetdtheocontroll ed gr owt

screeni ngbumetthheddbscreeinst amcaef. dcwrmnmtexparii ment ¢
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Summary

Potatoes require | argepraonoatnd sy iod!| dpoarmd si ume r( K|
minimi zeThemueé si sgstrong interest in strategies |
Banded K application is expected to improve K u:¢
root zone ofSptlhiet tpiontgatKo acprpodpi cati on bet ween pl ant
K use f f iency, if much of the K applied at p
b ins and .S$irmpe KK diesnamd s tiarsc opeoat saeskssyi uanp p
Cl) there is also concern that the |
f daJsimgopoHasgSt(mmasuhbﬁteso(uh(ce avo
, S not clear 14 Qcbmp aaddliahbeba (€1 i s
] ctive his study were to (1) evaluate t|
determine whether banded KCI application decreac
effecti veness of split KCI application in i mprovi
K2S Qi n place f KCI i mproves tuber specific gravi
on potato rop performanddecarmadldClt i lomaolii Kgiacmee
mar ket abl e t ber yield, tuber size, &Kndhteké& numb
treatAmeomtg tr eat me(|t smarrekceetiavhilneg yki el d and tuber
applicativomi IreatteotodB&Kygp d Ethepkdi ¢ andton deetreased th
ldbunce tubers compar eTdu bteor bsrpoeacdicfaisct garpapviiitcyata nodh
decreased with tiCée ampgl| it r&@iusrep Iroafc eK off KCI did
ei t her . Twheer iyaibelled r es ul ttsh osslietaamidn e dh icron20 23t wloen
decreased with thegiapnplsi ovatries @tihgahrie ew,iatli ot KICEI i t
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application of KCIlvecrona esrirnegdl ea na papdevsdena thigoene nicne t h-
bet ween the two years may be due to .Gl laxgesdi ff
may apreeater issue in a dry year |like 2023 than i

Background

Potatoes require potassium (K) in |l arge quant
mi ni mi ze br.Bieciamgedamagegated potatoes are commonl
to |l ow available K concentrations, K . Kefertibkereri
typicall-gppkrioadciasteither the spring of the year

Potassium fertilizer prices in the U.S. i ncr ea
again by theThmmigdd i lod 2028 prices has prompted i |
use effici@meyprn oomicgiompg approach to improving K u
application, which places a | arger per chAe nsteacgoen do f
approach is to apply a portion of the K at hallin
before planting, should reduce t her pleeglxesfmotmaay et udbfe r
bul king begins and crop demand increases.



The most used K fertilizer is potassium chlori
0060 7CWi))th this K sour-appl ichdCowiiiasbkesamCtli)ali sn wtor i ent
i mprove disease r .eHoiwetvaenmcge tihre susme od!l &KCtls on pot at

rates, can reduce tuber specific gravi tApplayidng hi
K asSQK05@7S) has been found in some systems to pr
the cost in terWsi |g8Qiksp emoirfei ce xgpreaawiitvye t han KCI | i
where | ow specific gravity is of concern.

A second cost of applying fertilizers with a |
can be environhmehtabhwal ear mMavlgey uamffiadte sof K ma
decisions on CI l eaching into ground and surface

In 2024, studies that were conducted in corn ¢
foll owing objectives:(iln mion de vfadru attlee tpet aetfd esctt 15d W
guality, (2) to determine whether banded applicati
split application of K reduces crop $£oeragpi aemenf
KCI i mproves tuber specific gravity, antdo (dr)opt o
performance and ClI concentrations in soil water.
Met hods

Theecond vysetaurdyofwaisheconducted at the Universit.)
Farm in Becker, MN , on a 4Huwbbtarad Isooanrhy cshaamrdacd @irli
collected in April 2024, before fertilizer applic

Tweltveat ments were applied to Russet Burbank j
design withThesr temlaiton@tineg s arEea cshu nprhaorti zweads il1ln2 Tfaek
wide by 2Dhd ecdantlrommlg 18 feet of theflmaddheviitwe s aw
and tuber hArwvedtpotaanpd ewas planted afTheathekddwa
three plots widte-Boond DbD&Ffpleot svakompdg ant ed oge al l s
effects.

KCI was broadcast appbi addd@ ,nh &nrde aitmMmetnrt esa tlnMe nat
Caciln tr ezotnmeAmptr il. | Bht i 2@24 ows wer e o0 piemeh gmeadiamg
bet weeA miowtsure of whole fABO0O and ctitncfA & psaece dn gw abse
seed .pieces

Bel ay was-fappowedt i planting for Dbeetle contro

QuadAti srow cl osur e, KCl was ba@appr dxitma ttehley rdo wisn d
and to either siMdt toliethemeseteidmpotatpleanti ng fert
rows in all treatments, -(r oO.ixdilnkgs /480c | ,s/Jacl BV, a cl 0.

the form of 12009 ,| Rd/7ad¢ bis@ mae OA®P J(UEF/ 6 BnpH B3 S5ambde Z
3 | bs/ac BoMerd$s5 diSwWaBersontamdl i edecsdismRgaemtdaandar
was supplemented with sprinkler irrigat.i ofaiursfialgl
samples were collected on 26 April, 20 May, 15 Jur
coll ected on 13 and 24 June, 22 Jul t,hearddhi e rAsudguy
Mi nnesotads Research-RANgbybecahalpybedat or yCl UMnd &
and nutrients using eiren adroomatad ggrzaephy.orTHKeyanw a
inductively coupled plasma mass spectrometry.

On May 15, the hil l-&dr dasns etd ewaittme n20 ® Iwes/eacsikKil
K.O. At the same ti me, al | t r efd®(nternda ast neexnctesp t1 & haorsde 1t

on
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essed with 227 | b-802A4S)ammownpg pulmy isrud f48 Teh f Abh ot Bl -
treatments 10 and 11 re0@) veiddd hred samdltriceat ®a mdé
s thémesd depplied to the whole study at 244 | bs
inging the total N rate to 240 | bs/ ac.

Lysi meters were instal IBeldl adoda IMa yp |60 ttso isma niprleea
a depitheolfydi meeers were flushed on May 7, and
Y, 20 and 27 June, 3, 11, 17, 25, and 3Théul vy, |
concentration of each sample was deter mi.ned usi
adaimpil es, col |l ected on 29 May, 26 JuR&AL 25 bely
alyzed for K concentration using inductively <co
Pl ant stand was assessed among the 18 Russet B
29 May.Tahned n6u mbuwere of stems pespl @nants awngpd ed e the rol
ddl e two rows aCarapgh pdtweéer owaMameB8dured with t
12, and 24 June; 3, 8, 22.Thandr2enhelsyg; odnd he,
the fourth mature | eaf from the shoot50t2i p wa:
| oylolphMet er (Konica Minolta)lhenpt8i dleeoéandht, t
the fourth mature | eaf from the ti plhwase cpoeltlieod:t
mples were dried at 140AF to a constant weight,

r K, Cls-N 8pnaedt N@ti ons.

On September 5, all vines were cut by hand frc
ch plot (60 .Bhha afrree e eweiignhtt odfaldashsubsampglaenpWwa
ken from each.Tshemplien ea nsdu bvseaingppheeds wer e t hen dr i €
d weighbde &gesh and dry weights of the subsampl
ntent, which was used t oegseqtukhenretwistaimptl hees #roe sehs t w.
el d per acre.

Shortly after vine samples were collected on S
bers were harvested from the central 18 feet of
September 24 and 26, the t ulderosH.wez4d, s@rdf ed Oi n
., andTobersldver 4 o0z. were sorted into U.S. N o

andards for .fubkesabrgspweatoesrteass naToheai zzd ng

ber samplge aidre eaadhe gonirzyze wa s-a wree .ghhieel d o esti mat e
A sidieepresentativefisvwebsd.mp.l eNdweht yubers was ¢
rvest for interTnhails qgsuuablsiatnyp | aes sweasss mesnetds t o est i m
art, brown center, and scab, as well as tuber s
On October 8 and 11, soi l samples to depths o
om ealchhe pslaanipl es wereonsti @t aiwe i9@rAdRLmdom & g loausn d

re se-RALt boUMe analyzed for CI concentration wi
al.yneraddi obu-bdshbBmples from treat ments 1, 4 and

boratory for ammonium acetate extractabl e K.

Data were analyzed using the GLI MMI X pracedure
ch response variable was analyzed as a functi on
fRenomi nat or degrees of freeBogewemet deder mnadedh
sumed to be nPoarimawilsye dciosniprairbiustoends wer e evaluated
|l east marginalPgi rsd gofi ftircaatt mdrPt < Werld)consi de|
value of the pairwise comparison was | ess than

op
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For all data except soil -wBeasokK swmdl|l CK comcem
trast statements were applied to compare (1) t
eiving broaddayt KE) (heebhimeat sal@d (3) the que
at ment s( 4] broadcast ver sus biadn dveed isBUS) apgl ( 6a
adcast KCI 8@Fftsusatbmemtde ad ta fdo 4c ovnetrrsauast slalv eadned
soil water K oofs€adasconsenktrEHtconseontrandon, w
set of .t Seitlr evaatt eean tCd -ocloenacseanmnt rka tai nodn sCla nado necnedn t r
nsf osrtnaetda s e l.@ati 8 presented in tHhe agsdphsneandeta
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sul t s:
i nfall and irrigation

Daily and cumul ative rainfall and irrigation f
e &#veguagelrainfall totals for these mo
in June, 3.910 in July, 4
s much wetter than average in April (
) and July (4.250) , . Aaandr dRAj erait hball
with irrigation as needed, supplying
d.lIh. §d ailn Reptéembaem rain fell, supp
38.620 of wdtuer iamdARnmniglust hweugh eSeptp
ation, which could potentially affect nutrient
potato crop production.
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Rainfall contained very Ilittle K (O
|l bs/ ac K and 0.9 | bs/ ac CI over th
centrations of bo®thpkm)i2and pepmosan
oughout the season.

.13 ppm, on
e course of
@dClabodd8 5

> 00
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ber yield, si ze, and grade

Results for tuber yield, siTmd ,al aryd e dadveasarge e
atments receiving br oabd)catshanKCilt -Hwada aigrk rtaht ee aZ an
eathewdv er), none of the treatments receiving b
t h aBha ntdheed oatphpelriscati on of KCI conferred no be
ni ficantly | ower Wiséeln@®QiKkhbdneadbrobd&&&bst abppl
t tRedwlttas weéere ddbilmi lyarel fdgr emarelpdet a hat mar
s®©dr wt ehaong the treat ment sibr)egc enivihng hter dac
i ng 2B 20t rlebast/mecntK 5) having significantly hi
i ngO 80t Il daW.mBentktNa2.) 1 yield | argely parallele
yield did not and was not related to treatm
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The percentage of yield represembDedatbhyg ambregst
eatments receivingbpbroandaist W&$ Hitgkeat memtishe@s
t he cleeomk tr eat meantde(d reepapimecnat ilojn of KCI did
|l ative to broadcast application, producing a no
oudfbes percentage of total yield represeinted by
eat ments receiviOnghadOi oroBREOr | bséacm&nt s, wi t h
ceiving:0244a46 IKICd/ dankled at planting (treatment 8



The -Kecontrol treatment (treatment 1) had fewe
roadcast KGC) ,(tasddegmawmment r Oc aSVQKn g ea4 Gnelnh s
1) also had relatively fewttubteleass plee pitaat mewi ti
bs/@&cfrkKom the same .Bbursen¢trebeamenwhy$0) his was t

Application method (banded ver 8960 tradadcdcasttl)e a

on tuber . JYieddment sizecei ving8pahddd| K@k 0 (oflzOe bt me |
tubers than treatments receivVvind4Db,r oaadd atsat KICly iad |
a similar but nonsignificant tr eknds,oubructe ahpapd incoa tsii
ef f.dbhtes addi ti on of CI without K in tc eaft menkterl 2y id
grade, si ze, or number relative to those observe
neither K nor ClI

The | ack of any effect of K source on yield st
study was condudthad iyrS520dbpobagdagstl 6KBO o(rt r2ed4alt niebnst/
10 and 11) produced higher totOalatyitdeleds atmeanm aliresa
and 4), with results for U.S. No. 1, u. S. No.. 2, an
Possibly, the greater summer rainfallnia ROREI Vierm
KCI , negati ng 2%$®@ien ardosta nad cadgien p fl Kr gA damogntCd avfi t Glo
(treatment 12) had similar, nonsignificant effect
that, if excess ClI affected yields in 2023, when t
al so applied.

The wetisufmadg4d al so be responsible for the poor
whi ch was also seen in other studi esNoatt r®RRFmeaantd h
more than 31% of its total yield in tubers over
oundes contrast, i n 2023l,etsdsachr b 1yWe arf, ine tyriedtdmd mt
or |l ess than 17% of its yield in tube®% andeB6 %)
respeclti vies ypl ausi bl e that much of the N supplied
being taken up by the crop, providing an early pul
|l ater in tme asedas omown, tuber set was higher in 202
tuber bulking in 2024.

Tuber quality

Resultsddfoectaubpespeci fic gravity, anfBhéeryzematt ¢
K check treatment (treatment 1) had a somewhat hi
the treatments receiviinbg)The atamemtst h K€l ndtekfheemend
scadlber specific gravity and dry matter content w
K.Neither banded appgiSiQaataokK sBOourtkesugeaei bfcantly
anyt mekgpl ication of ClI without K (treatment 12) di
to the check tr.ealthnee nfta c(kt roefatameQlt elf)f ect on speci
from 2023 and may be due to the high CI supplied
enough CI supplied with irrigatiomnmheaClerapml|l ireduw
containing fertilizer treatments.

Pl ant stand and stems per plant

Results for plant stand and the nBmhbhet efastew
consistentill 02 dawnnde a%B% mer @&t méhret contrasts were s



proached significance on both 29 May and 6 June,
and on either dat e, and the ov.@hel humbeat méntst e
ant was also not significantly related to treat
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for |l eaflet gr.€kheankKeeback presemeéed (1t
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receil$) ngnbeleheed mepagpd @ K@It i (otnr & att v
Taekeabpglioaktean|l eet hpoedepnhe&swas
ments r i vi nigB)harmduepda appepd i rceadri
her rea s on 30 July than th
: on th er e dalit viomdK 80@r ooatdhcears
S a gro d nearly significan
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reatlneaatds 11), a
oadcast KCI at t
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t h S
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cep a eat
gni n hig
rea t rly at
p, ha
he JdSdame ardaltied 3 o(nt rod atChe mti ¢ h®d ud n K
d no significant effect on | eaf
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The relatively high SPAD readings observed in
a dilution effaddt |liac kt hd &Kt Harmittreaatprheamtts shoot
more extensive shoots in the other treatments
enness readings.
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Canopy cover

Results for canopy coVNlgreaamenpr eddrtced iom Tal
ni fichhhr oo BhlTuhdea lcyheck treatment (treatment 1)
er treatment on these dates, though the differ
| BOs /aaScQKK r eat ment 11) on 12 June, nor compar
eatmentlzR2yBgandpywecover reachf&tdraughaiemoyto
atBreegitmsni g omnlowplyy cover began to gradually d
el er AuigmBg theefrteerwer e no significant eXXlkecosglf
USBTreat ment did have a signifi@@ntandf f2e&gt wdhre
atments recei YO mg dirtohmedrc ax20 KICHs /(a0 ekat me ot dB p s
(treatment 10) retained higher canopy cover th

Overall, banded applic8)i eamdofap@ld c &eSiQe nt ad n't
(treatments 10 and 11) slightly decreased canopy
274) i nThlJeunaepplication of CI in treatment 12 al so
treat ment (tr @atnnde B uldyy s ©inb Il Jy niendi cating that Cl
eafslemson ca®op¥ugy@sand 27, the treatQamkKnSQ ecei vi
(tredtOmerhtad t he second highest canopy cover of th
| bs/x@dcf rKom the same source had thlet lioswvesdt ocl s&rc o
two similar treatments produced very different re

C
t
n

oM@ O M=~ OTQ

n 2023, a relatively dry year.l]ttiesatpoesrsti bha&d
i f i comdbrsterevfefdedtns 2024 were related to the much

|
gn
ey occurred during months (June and August) whe

Vine dry biomass yield at vine kil!/l

oy



Results for vine dry biomaAlst moughnei kel drarkei g
from 0.51 T/ac in the check treatment (treat ment
of IK€read mernthe effect of treat ment on vine dry
significance.

Soi l water K and ClI concentrations

Results for soil water K concentrations at a d
soi l water Cl concentra$oiolnswadneoremit @ ad ntoend wiars Hio
treat ment on any ofK tchoencfemurr adatoens a@wale®dtlnddd i nc
Jur&nd decreased subzdBhadt iSedi8Bg mbiénti e esru glgelsyt s t ha
|l eaching were minimal, since adding substantial (¢
in the soil water.

Soil water Cl concentrati d@sndgévhet hehyrdseserteas

l evel by 2alr m utnrde dtumentd® Ithatac eCle{¥ed@Imemnt sCaACI| 8,
orSept edribrehter eat ments recei vi(ntgr enact meln tTsmeltermavakes 1fla.
significant trwattCdreobnefeihedtit o s oinlr M2 g, t hough 1t
Cl as KGhadrncCm€t i c avlaltGlr hd gmee ntsrodatli on sont heaanc ht hoofs ¢
t heseOmaka®ys t he treat ment effect approached stati si
fromb5xhmeugh 8NDv etnhbeesre dat es, treat mentshatdhat di
consistently | ower soil water ClI concentrations t

Whet her 9orl bnso/tacl CI was applied to a treat menit
eat ments in soiThevattreegatChe rctom ctema tr apt(dtorad avtende mtos C
d 1did not differ significantly from edmbngt her
e treat men®0s Itbhs@tarceexlmenéed L heBe wadel&)gnifica
i rwise comparisons betwdamdt Ne a8teOmbd S esp Gehntbye ron ¢
eat ment recditviemg meandd&8d K@ld a significantly hi
e treatment receiving broadcast KCI Lttmreat memtt
The difference between the banded and broadcast
S Observed ad@aibutont Neveméais(nernea trmeecnei vl 2n)g dGadC
gnificantly different soil.Twateoi Cl wabeace@trabhn
ve beenr @i Ghe vagpegph &d &®@rdd because the |l ysimeters we
rectly below where theKGlantdseatementappti eat ment h

OSSR~ " T o~
—® TONT S TS S

Endseason soil K and CI concentrations

Resul t sofsfeoars oenn ds oi | K and CI concentrations in
Tabl.@dh&d0treat ment r gcaisviKilCd 240 elakdh aneana K )-ofhad a s
season soi l K concentration than the c9edlbst/! meatCh

without K (treatment 12).

The over al |l t rearafsmaston ¢ f fCdctcoonncentrati bot was
di fferences were apparent whewmfSemeswinf isCl cooncast

o



i ncrdebagnai ficantly with the applicathb)on anad ei tofwabsr
in treatments receiving KCI (treatments 3:S@nd 4)
(treatments 9 and 10) .

Di scuarmrsd osnummar y

this year of the study, the ClI component of
table yield increased with the application r
e .Tphlea nut siSWgsf aK K source conferred no yield ad
duced soil wat er.T@Qles®omeesmtl t st isamsn ds ii gin icfoincts
when, among treat me@, st re cap pli ingantaigoart eraaett ey 8
d to total and mar k el @hbalde hyiigehledr aynide Itdrse atthnaeni
equivalent rates

The difference in yield between the twdnyears
y through August, 10.33 inches of raTlme flilghem
ecipitation in 2024 may have | eached CI i ons av
i er conditions of 2023, reducing theThias malkxae
ggests that more CI may have | eacheldoweyv er ,grtohuin:
y not haveCli nccornecaesnhetde steh,ewtateeemilseac hed Cl was hea
i nvatidr wat er ClI concentrations t@hr auglepuith toHe 4y
2 compared to 2023.

4
Ot her results were more claumbsirstsegpretcifdtcwagemvtiheg
a d to the application rate of KCI in both ye:
r ounces inlkcmekhcttl wédadhoKL| Iratte season caho|
plication rate of KCI among the trleadafmeatt s |
eadings al so decreased wiitThitshaenagxmpll iad aateido o
on effect, since canopy <cover in June and

ents receiving broadicnasnte ikiCle rt hyaea®c ondnifde et hceh «
fit in terms of increase,d gadbsirbisypereddwsgr
of

Cl (95 I bs/ ac) was added with irrigatio

Banded application did not ap.Cearpatre di mpr doweo a
applications, banded applicati-oool@rcedltm dad dii tgine i
while total yield and the percentage of yield in
application method, both variables weWetmuimet hc a
met hods, tot al yield showed -mo-olutneredtwibtelh skkamalt ¢ h
of yield in tubers ovelrf 6baomnudedsapmicireatsiean wo ft hK Ke
similarly to broadcast application at aO hdlgdwelrd r a
have performed similarly to.lmrsdadcdadgstt hepplriecadatmemr
|l bs/x@ci K a banded application perfor med:Osiimilaar | \
broadcast.Bappdkeidc atpipdbmcati on was al slo dhsaadwamatrage
tended t o idneccrrdeaassien gvi dhong treatments receiving K,
with increasedhkE wvesuéet i oifetdcrye two years combi ne
application may be counpespibdycsuggeshinigi $ hlaoc &t
problem in this soil

Split application tafiydkeltd aitl 2 @ otyvaagesiidegd endr oad
application.Tahte tthwo starneeatrnaetnet s (spl it apgpd bweaaedc a:
not significantly different from each othbeiin te
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ds and rates of internal defects wer €l hgewiet e si
| t s contrast wi t h t hose obtained i n 2023, w h
etabl etyiesl ot clear why split application we
tively to KCI rate in 2024 but négatiteal y ni 20
Il imted by excessivevdZnt agme 2048t3is @ tPieir hazp@E2 & dvea s
ng of K application, but the divisionofof Cl a
on soil Cl concentrations were higher in 202:
ous i shsiuse cionul2d0 2h3a.veT occurred both because | e:c
023 and because more of the water plants rece
er in ClI than rainwater.
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Tabllenilt i al soil characteristics in the stody fi
April 2024, before fertilizer was applied.
0- 6inches

Organic Bray P NH;OAc- NH,OAc- NH,;OAc- DTPA- DTPA- DTPA- DTPA- Hot water S0,2-S
pH maitter K Ca Mg Mn Fe Zn Cu B
(%) | (mghkg) (mg/kg) (mgkg) (mgkg) (mg/kg) (mgkg) (mg/kg) (mgkg) (mglkg) (mglkg)
5.5 14 28 101 561 103 47 46 1.7 0.7 0.2 9
Tablk &2nd ClI Treatments applied to Russet Burbank
Treatment Prod.uct Method of application K,O rate  Clrate Srate |S as (NH,),S0,* at

# applied (bs/ac)  (Ibs/ac)  (lbs/ac) |emergence (Ibs/ac)

1 None NA 0 0 0 54

2 Kclt Broadcast preplant 80 63 0 54

3 KCI Broadcast preplant 160 126 0 54

4 KCI Broadcast preplant 240 190 0 54

5 KCI Broadcast preplant 320 253 0 54

6 KCI Banded at planting 80 63 0 54

7 KCI Banded at planting 160 126 0 54

8 KCI Banded at planting 240 190 0 54

Half broadcast preplant,

9 KCl half sidedressedpatF;]illing 240 190 0 54

10 K,S0,2 Broadcast preplant 160 0 54 0

11 K,SO, Broadcast preplant 240 0 82 0

12 CaCl,® Broadcast preplant 0 190 0 54

KCl: 0-0-60-47Cl
’K,S0,: 0-0-50-17S

3CaCl2: 34% Ca, 60% ClI (94% pure)
4(NH,),S0,: 21-0-0-24S



(a) Daily water deposition (b) Cumulative water depositon
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Tabl
significantly

Eef fSect s of K

and

Cl

treat menMasl uoens pwittahtion tau bceorl usmnz et, h agtr aadree,
di fferent.P@R rQuiGs.el (c)o mipm rp asiornvei sag ec gompeasreinsg cerds onl y

Treatment Yield (cwt/ac) % yield in tubers over:| Tubers /
Number Nutrient rate (Ibs/ac), method, source | Culled 0-4 oz. 4-6 0z. 6-100z. 10-140z. Over14o0z.| Total U.S.No.1 U.S.No.2 Marketable| 6 oz. 10 oz. plant
1 No product 0.3 242 bcd 124 e 61d 9 bc Ob 436 d 167 e 26 193 e 16 ef 2bc |116¢c
2 80 K50, broadcast, KCI 0 290 a 153 bcd 85 bcd 8c 2b 538 ab 209 cde 39 248 bcde 17 cdef 2 bc 14.0 a
3 160 K,0, broadcast, KCI 0 253 bc 171 abc 106 abc 11 bc 1b 543 ab 274 ab 16 290 abc 22 bcde 2 bc 13.3 ab
4 240 K,0, broadcast, KCI 0 261 abc 158 bcd 105 abc 25 ab 2b 550 a 253 abc 37 290 abc 24 abcd 5ab |[13.3ab
5 320 K,0, broadcast, KCI 0 233 cd 144 cde 126 a 33a 8a 544 ab 280 a 32 312 a 3la 8a 12.2 bc
6 80 K,0, banded, KCI 0 268 abc 165 abc 58 d 10 bc 0Ob 501 bc 204 cde 29 233 cde 13 f 2bc |13.3ab
7 160 K,0, banded, KCI 0 271 ab 168 abc 78 cd 11 be 3ab 531 ab 220 bcde 40 260 abcd | 17 def 2bc |138a
8 240 K50, banded, KCI 0 239 bcd 176 ab 89 bcd 11 bc 0Ob 516 ab 230 abcd a7 277 abcd | 19 cdef 2bc |13.3ab
9 240 K50, broadcast+sidedress, KCI 0 242 bcd 169 abc 112 ab 19 abc 2b 544 ab 258 abc 45 303 ab 25 abc 4 abc |13.7 a
10 160 K,0, broadcast, K,SO, 0 265abc 193 a 75 cd 5c¢ 0Ob 537 ab 243 abcd 29 272 abcd | 15 ef lc 140a
11 240 K,0, broadcast, K,SO, 0 208 d 162 bcd 113 ab 33a 3ab 519 ab 288 a 24 312 a 29 ab 7a 119¢c
12 190 CI, broadcast, CaCl, 0 237 bcd 133 de 71d 11 bc 4 ab 456 cd 187 de 32 219 de 19 cdef 3bc |12.1bc
Treatment effect (P-value)| 0.4653 0.0609 0.0169 0.0202 0.0528 0.4115 0.0038 0.0239 0.1332 0.0509 0.0061 0.0874 0.0328
Effect of KCI (1 vs. 2-5)| 0.0038 0.3387 0.0171 0.0077 0.1758 0.2129 <0.0001  0.0033 0.5404 0.0037 0.0370 0.2081 0.0132
KCl rate, linear (1-5)| 0.0350 0.3224 0.2199 0.0018 0.0045 0.0319 0.0011 0.0014 0.6624 0.0020 0.0009 0.0070 0.7214
Contrasts KCl rate, quadratic (1-5)| 0.0723 0.0737 0.0118 0.5979 0.2647 0.2338 0.0080 0.2157 0.7641 0.2808 0.5101 0.2061 0.0048
Broadcast v banded (2-4 v 6,7,&12)| 1.0000 0.4957 0.3623 0.0489 0.4735 0.7435 0.1007 0.1793 0.1699 0.3746 0.1094 0.5318 0.8711
KClv K,S0O, (3&4 v 9&10)| 1.0000 0.1921 0.2890 0.4128 0.9180 0.9108 0.3666 0.9384 0.9944 0.9410 0.7824 0.8228 0.5103
nin

f aonl
w h



TablEef fAects of K and ClI treatments on potatal uebewi tbfacascobpemoit
by the same | etter are not signifiRaintwiyse i ddrmepeaermits drPs Oar0e 1@r) e d en ff
treat ment has P O 0.10.

Treatment Tuber defects (% of tubers) N
. Total hollow Disqualifying Total brown Disqualifying Common Spec'mc Pry mattoer
Number Nutrient rate (Ibs/ac), method, source heart hollow heart  center  brown center scab gravity  content (%)

1 No product 3 2 3 2 0 1.0822 ab 21.6
2 80 K0, broadcast, KCI 0 0 0 0 0 1.0826 a 21.8
3 160 K0, broadcast, KCI 1 0 1 0 0 1.0801 bc 211
4 240 K50, broadcast, KClI 1 1 1 0 1 1.0793 cd 20.7
5 320 K,0, broadcast, KCI 0 0 0 0 1 1.0776 d 20.2
6 80 K,0, banded, KCI 0 0 0 0 1 1.0821 ab 21.7
7 160 K,0, banded, KCI 1 1 1 1 0 1.0794 cd 20.5
8 240 K,0, banded, KCI 0 0 0 0 1 1.0773d 20.7
9 240 K,0, broadcast+sidedress, KCI 0 0 2 0 0 1.0794 cd 21.0
10 160 K,0, broadcast, K,SO, 0 0 0 0 0 1.0806 abc 21.0
11 240 K,0, broadcast, K,SO, 0 0 0 0 0 1.0794 cd 20.6
12 190 ClI, broadcast, CacCl, 1 1 1 1 0 1.0802 bc 20.5

Treatment effect (P-value)| 0.2735 0.2990 0.2934 0.1645 0.7053 0.0073 0.2664

Effect of KCI (1 vs. 2-5)| 0.0081 0.0133 0.0143 0.0017 0.4484 0.0426 0.1728

KClrate, linear (1-5)| 0.0545 0.1231 0.0771 0.0217 0.1127 0.0003 0.0086

Contrasts KCl rate, quadratic (1-5)| 0.3193 0.1905 0.3622 0.0500 0.6497 0.4679 0.5257

Broadcast v banded (2-4 v 6,7,&12)| 0.6101 1.0000 0.6413 0.4436 0.4708 0.1921 0.5106

KClv K,SO, (3&4 v 9&10)| 0.2161 0.4109 0.2573 1.0000 0.3971 0.7914 0.8313




TablEef fSects of K and ClI treatments on p&®abhtuespl ant
within a column that are followed by the same | et
comparHasiornwsi se comparisons are presented only wher
Treatment Plant stand (%) Stems / plant
Number Nutrient rate (Ibs/ac), method, source | May 29 June 6 May 31
1 No product 98.8 100 35
2 80 K,0, broadcast, KCI 100 100 3.8
3 160 K,0, broadcast, KCI 100 100 35
4 240 K50, broadcast, KCI 100 99.4 3.9
5 320 K,0, broadcast, KCI 994 99.4 4.0
6 80 K,0, banded, KClI 100 100 3.8
7 160 K,0, banded, KClI 100 100 4.0
8 240 K50, banded, KCI 100 100 3.6
9 240 K,0, broadcast+sidedress, KCI 100 100 4.2
10 160 K0, broadcast, K,SO4 100 100 4.0
11 240 K,0, broadcast, K,SO,4 100 100 34
12 190 CI, broadcast, CaCl, 100 99.4 35
Treatment effect (P-value)| 0.5259 0.6077 0.5783
Effect of KCI (1 vs. 2-5)| 0.0205 0.3728 0.3695
KCl rate, linear (1-5)| 0.3337 0.0640 0.2762
Contrasts KCl rate, quadratic (1-5)| 0.0178 0.5928 0.7826
Broadcast v banded (2-4 v 6,7,&12)| 1.0000 0.4154 0.7592
KClv K;S0O, (3&4 v 9&10)| 1.0000 0.3197 0.8880

TablEf feect s

col umn ftohatowerde by
comparHasiornwsi s e

treat mebnOt2s

of K and CI
t he same
compari sons

l etter

ar e

presented
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only wher



Treatment Leaflet cholorphyll content (SPAD-502)
Number Nutrient rate (Ibs/ac), method, source | June 18 July 1 July 18 July 30
1 No product 48.3 a 43.9 46.5 a 37.6
2 80 K50, broadcast, KCI 45.5 bcde 41.6 42.6 bc 34.2
3 160 K,0, broadcast, KCI 44.1 ef 415 40.6 ¢ 34.2
4 240 K,0, broadcast, KCI 44.2 ef 39.7 40.3 c 335
5 320 K,0, broadcast, KCI 44.3 def 40.3 42.4 bc 35.4
6 80 K,0, banded, KCI 45.8 bc 41.9 42.4 bc 35.4
7 160 K,0, banded, KCI 44.3 cdef 41.1 42.2 bc 36.4
8 240 K,0, banded, KCI 44.1 ef 40.0 41.6 bc 35.2
9 240 K,0, broadcast+sidedress, KCI 43.8 f 41.4 42.7 bc 36.3
10 160 K,0, broadcast, K,SO, 45.7 bed 41.1 42.4 be 35.9
11 240 K50, broadcast, K,SO, 44.6 cdef 40.3 40.7 ¢ 35.3
12 190 ClI, broadcast, CaCl, 46.5b 41.4 44.0 ab 36.0
Treatment effect (P-value)| 0.0003 0.1271 0.0278 0.3535
Effect of KCI (1 vs. 2-5)| <0.0001 0.0024 0.0002 0.0078
KCl rate, linear (1-5)| <0.0001 0.0021 0.0047 0.1322
Contrasts KCl rate, quadratic (1-5)| 0.0037 0.1873 0.0019 0.0144
Broadcast v banded (2-4 v 6,7,&12)|  0.7803 0.8881 0.3334 0.0557
KClv K,SO, (3&4 v 9&10)| 0.1145 0.8858 0.3329 0.0956




TablEef ffects of K and CI treat menMasl uoens cwa ntohpiyn cao vceorl u(nmta ntohpaeto arreea dfionl
significantly different.P@R rQuiGs.el (c)o mprarpasiornei sae ec gmpeasreinsgcerds onl y wh

Treatment Percent canopy cover (Canopeo)
Number Nutrient rate (Ibs/ac), method, source | 31-May | 4-Jun  12-Jun  24-Jun 3-Jul 8-Jul 22-Jul 29-Jul | 8-Aug 13-Aug 20-Aug 27-Aug
1 No product 18 32 49 d 79d 87c 90 c 89 88 79 66 49 cde 2l cd
2 80 K50, broadcast, KCI 25 41 59 ab 95 ab 96 ab 96 ab 83 86 78 67 57 abcd 24 cd
3 160 K,0, broadcast, KCI 22 38 60 a 97 a 96 ab 98 a 89 89 76 64 53 bcde 21 cd
4 240 K,0, broadcast, KCI 22 39 58 ab 94 ab 96 a 97 a 85 88 81 60 57abcd 30c
5 320 K,0, broadcast, KCI 23 37 60 ab 94 ab 95 ab 97 a 91 90 83 75 71 a 49 a
6 80 K,0, banded, KCI 23 39 56abc 9labc| 94 ab 97 a 92 87 73 60 52 bcde 24cd
7 160 K,0, banded, KCI 22 38 56 abc 9l1abc| 95ab 98 a 86 87 76 64 55bcde 30c
8 240 K,0, banded, KClI 21 37 55 bc 91 abc | 96 ab 97 a 86 84 76 67 64 ab 43 ab
9 240 K,,0, broadcast+sidedress, KClI 23 40 61 a 94 ab 96 a 98 a 91 91 82 71 61 abc 31 bc
10 160 K,0, broadcast, K,SO, 22 37 56 abc 90 bc 96 a 97 a 88 88 80 67 70 a 45 a
11 240 K,0, broadcast, K,SO, 19 33 52 cd 92abc| 9 a 98 a 90 91 84 77 41 e 19 cd
12 190 CI, broadcast, CaCl, 22 35 52 cd 87¢c 92 b 93 bc 87 86 65 62 45 de 15d
Treatment effect (P-value)| 0.4314 | 0.1702 0.0086 0.0059 | 0.0097 0.0466 0.3965 0.6117 | 0.1447 0.4668 0.0272 0.0008
Effect of KCI (1 vs. 2-5)| 0.0166 | 0.0086 0.0002 <0.0001 | <0.0001 0.0007 0.5476 0.9088 | 0.8809 0.9149 0.1373 0.1076
KClrate, linear (1-5)| 0.1920 | 0.2789 0.0052 0.0014 | 0.0023 0.0049 0.4596 0.3994 | 0.3840 0.5052 0.0282 0.0009
Contrasts KCl rate, quadratic (1-5)| 0.1755 | 0.0204 0.0182 0.0007 | 0.0023 0.0299 0.2186 0.5767 | 0.3826 0.1872 0.3626 0.0339
Broadcast v banded (2-4 v 6,7,&12)| 0.5777 | 0.3786 0.0507 0.0561 | 0.4490 0.8492 0.2881 0.4444 | 0.3429 0.9284 0.3071 0.6967
KClv K,SO, (3&4 v 9&10)| 0.3529 | 0.0879  0.0165 0.0921 | 0.9635 0.8711 0.5346 0.5488 | 0.3373 0.0641 0.0864 0.0241
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Treatment Vine dry biomass
Number Nutrient rate (Ibs/ac), method, source (T/ac)
1 No product 0.51
2 80 K0, broadcast, KCI 0.63
3 160 K,0, broadcast, KCI 0.64
4 240 K,0, broadcast, KCI 0.66
5 320 K,0, broadcast, KCI 0.69
6 80 K,0, banded, KCI 0.54
7 160 K,0, banded, KClI 0.67
8 240 K50, banded, KCI 0.62
9 240 K,0, broadcast+sidedress, KCI 0.71
10 160 K,0, broadcast, K,SO, 0.58
11 240 K,0, broadcast, K,SO, 0.56
12 190 CI, broadcast, CaCl, 0.56
Treatment effect (P-value) 0.8896
Effect of KCI (1 vs. 2-5) 0.1607
KCl rate, linear (1-5) 0.1760
Contrasts KCl rate, quadratic (1-5) 0.6275
Broadcast v banded (2-4 v 6,7,&12) 0.6242
KClv K,SO, (3&4 v 9&10) 0.3611
TablEef ects of K and ClI treatments on soi
Treatment Soil water K concentration (ppm)
Number Nutrient rate (Ibs/ac), method, source |May 29 Jun26 Jul25 Sep 18
1 No product 2.2 3.1 3.7 0.6
4 240 K,0, broadcast, KCI 2.3 4.5 45 0.6
8 240 K50, banded, KCI 15 2.3 2.2 0.2
11 240 K50, broadcast, K,SO, 1.6 1.7 1.9 0.4
12 190 CI, broadcast, CaCl, 2.0 2.5 2.6 0.3

Treatment effect (P-value)

0.7987 0.1521 0.2331 0.7249
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Treatment End-of season soil
Number Nutrient rate (Ibs/ac), method, source | K (ppm) Cl (ppm)
1 No product 51b 8.2
2 80 K,0, broadcast, KCI 8.0
3 160 K,0, broadcast, KCI . 10.8
4 240 K,0, broadcast, KCI 75 a 8.9
5 320 K,0, broadcast, KCI 10.9
6 80 K,0, banded, KCI 8.7
7 160 K50, banded, KCI 8.7
8 240 K,0, banded, KCI 9.7
9 240 K,0, broadcast+sidedress, KCI 8.8
10 160 K0, broadcast, K,SO4 7.1
11 240 K,0, broadcast, K,SO, . 9.1
12 190 Cl, broadcast, CaCl, 52b 9.8
Treatment effect (P-value)| 0.0076 0.1464
Effect of KCI (1 vs. 2-5) 0.1687
KCl rate, linear (1-5) 0.0359
Contrasts KCl rate, quadratic (1-5) 0.9330
Broadcast v banded (2-4 v 6,7,&12) 0.8485
KClv K,SO, (3&4 v 9&10) 0.0489




Eval uation of agronomia@olkiend otrumaerrc ed amlde raif n @

El Kk Ri ver Russet relative to Russet B 1
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Summary

El Kk River Russmat ket arnpwokeisshngnepobable for th
pl easing shape of its deeply russeted, obl ong
extensively evaluated, the clean, certified seei
tested to endusr @ebttlmamnetdhd rroeansbr eeder seed are r e
reported in 2023 that EIl k Rivecto®Rkuismgtddmulbemisng.
this studythevepewvfad umarade of EI Kk River Russet an
tot al N application rates of 80 and 200 | bs/ ac,
preval enceokbifn@afdarkening. El Kk Riwaér yRes sletanha
. No. 2 yield, but significantly higher U.S.
as I as a |l arger percentage of its
had signifi¢anthlayw md ke Rti wkker Rupesretpl amnug
ul king observed in Russet Burbank was du¢
tivel I k. El k River Russet had higher
setnkBur blfauber darkening and the occurrence of
afteowmking tuber dgaernkeernailnagy,e dwetroe cnuoltt i var, indic
Russet was no more susceptiubmldecbaddihtihs nsisssstfiued yt.h a
BecauseomKitreg darkening has been observed in pre
di soirsdeaaf fected by envingnméetgrowdondi seassndu
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Background

El Kk River Ruwpsasseotimadfrskess hnard pr ocessing potato of

University of Minnesota. It is notable for the r
tubers, dadvdeéepg hr WavaEt isrkg,n set, a | ow prevalence of
high specific gravity. While it generally has | o
of its yield is represented by U. No.N&R. thdreuReas s,
Bur bank.

The cultivar, under the breeding name MN13142,
of this evaluation has been conducted on breeder
grower s. I n addition, irceagcaerdt & hfartorgl & drri cavkd re Riurs s2
cookdianrgkeni ng of the tuber flesh, which has not be
In 2024, the performance of EIl Kk River Russet and
200 | bs/ ac tot al N . eGrepg erde s mornt e anst @ f N trudbtee ari e

including the-cprokv aalge dae kefni aafgt. er

PH



The study was conducted at the Sand Pl ain Rese

Hubbard |l oamy sand soil. The previous crop was s
on AlpAarir e presentTehde ismtawslday ¢éde rdgpn daosmi zed compl et e bl
four blocks and four treatments defined by potato
(80 or 200 I bs/ ac N). These treatments are summa

Each plot 6waews)l2wifidetafd 20 feet | ong. Tubers
ofows 4 amdl ®Tach of these two rows was marked by
Row 2 was-seas@mhbadt ddhomplfeel d was 2 plots wide and
field was s ufraotunikdwefdf eory caf 3pot at o plants to reduc
strip were of the same cultivar andj aemladtv.ed t he

The whole field re®6Dyednd0QO0DbSs HWE&Z2Z2MABG() @ 0 Ma g
A% i 1O, Maymi xotuunrcee ocfut3 A"A0 and whole ABO seed
ch plot with 360 spacing between rowduamdwlad s
anting for b ontrol, Aal bhg wambkb t hemesyat pt
end was band 'l treat®ent&] Gugpdpd obiBhsg adcO S
s/ ac Mg, 1 | a Zn,l7BbdDAR 64 @ sV g uBl cPionMatgh, e 1f 8o4
sM@R,| b2sZ Q1 5% S, 35l.bsBemZcon, 1&nd 15% B). Weeds
sects were ¢ t Iled using standard practices.
t d of irrigatbomh26ch®bédidarcenshs. wa 3 |
a Environmen@Q0a)l |layc cSamadeiar gNéthdar o g e n

30 Nocoo

checkbook
pI ied by hand

Q —~+~— — —OTT ®O

'OD':O'CT__Q)D

Five adjacentdpd amtemwreow hawofd each plot on ea
31 and AugusThe,t Uu®er sanwler2é8 .sor t dd odn toaddd,i oke. ,silzkk
14 oz., and over 14 oz. Tubers over 4 o0z. wer e s
UsSD standards for processing@ potngtl eexc.at e@Quwlirly,t uwle
The tuber samplaeei tae@eghryi zva s-aawreeé gyhieal d .o esti mat

Vines were chopped wit® anfdl aiulbemsweme reen hSaa pitee
18This harvest sample of tubers waps asnar tshadsqbzeest. h e
representativdisviebsUanspl eNot.welnttyuber s was col |l ected
guality assessments. This subsample was used to
and scab, as wedwvi tays anud edr ys preactitfeirc cgont ent .

A separate subsample was set aside to evaluate
i nduced darkening. Tweon d uhbeaerrvee sfér obma keeadc ha tt r3e0alt Anfe n
sliced in half I engthwise, and assessed for darke
(mi nor darkening) to 3 (major darkening). A not ¢
rel at edalt od aemxatgeer (i . e., bruising), and the +tesults
rel ated damage included. A third tuber was sliced
i mplicateadokinngafdeaerrkeni ng, using a ureal/tartaric

scored on a scaleedf),l12(fstaiaingngroendcthe edge



throughout the fl esh). Because flesh close to th
darkening is of greater concern when it is deeper

Data were analyzed using the GLI MMI X procedure
Each response variable was analyzed as a function
with block treated ad oa rdaemdcm se foffe cftr.e e d oDve nmoemien d
Roger method and the data were assumed to be nor me
where the effect of treat ment was at l emsswemar gi
considered significantly different if the P value

Resul ts

Rai nfall and irrigation

Daily and cumul ative rainfaldl and irrigation f
presefrigdrienl. The average rainfall totals for t|
i n May, 4. 370 in June, 3.9106 in July, 4. 150 in Aug
the season was much |lwdtdt @r3ot)han uaaweer(ageé 7i00 ,Aprnid Al
in May (4.390) and July (4.250), and drier than
suppl emented with irrigation as neede3d50 siunp plluyliyn g
in August, and 1.000 in September. I n total, 27.
a total of 37.5706 of water in April through Septe
Tuber yield, si ze, and grade

Results for tubeat yhatwdepsegent addi gr dakl e 3.
Burbank had greater tot al and U. S. No. 2 yield th
yield and total mar ketabl e yield. The Ppeocectktage:
were significantly greater for EIlk River Russet |
absolute-lywnade -kdddb&E® tubers than Russek Badbank
much higher yields of tubers under 4 ounhces. The
successful at bul king its tubers this season. (o)
pl amad substant(h4ly mobeoshipkek spbanadayerages than
(9.8 tubers per plant)

The application rate of N also substantially a
having higher total yield, Uu. S. No. 1 yield, and
treatments receivingriat mbstf acaNso Hae i ghtter pe
tubers over 6 and 10 ounces and | oweN tyiedtdme motfs
eff

However, N rate had no ect on the number of tu

The effects of cultivar and N rate on total, U
the effect of the cultivar*rate interaction on U.
ounces were signifBcaegli guUbBe Nao. ERkyRéelbdr wRuUusse
Russet Burbank, the | ower N rate produced higher |

6 and 10 ounces were more strongly saséecBedbbgmkN
both cultivars had higher percentages at 200 | bs/

Results for total tuber yield and the percent a
5pl ant samples taken on July 31 and August 8, 19,
September 18, are prbeskhited incFegsesed 2hr QughaAulg

pn
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gesting that conditions were not con
ween the two N rates, Russet Burbank
mp | iwege nd atthees .t woAvceuw latgii vnagr sb,etpl ot s r e
than those receiving 80 | bs/ac N on
effect on total yield 0ocOcdu3dr2r)e.d oQin tthhei
of N on tuber yield was much | arger in
over time, especially between July 31 a

ng between the two N rates, El k River |
6 ounces on the | ast 4 sample dates,
significapte dBte. 0. AbdBagiomg thet we ers

00 I bs/ac N had significantly more of t
o] 19 and Septembemnri fli8c, a nwchei | cen
0 nd August 28 (P = 0.0835).

e had a stronger effect on the

[ Russet

ber quality

Results for tuber quality are presented in Tab
preval ence of holl ow heart, brown center, or
treat ment . Tubaear tepe ciofnite ngr aneirtey sarmgc i driy amt
n Russet BurbankK, racegahddesa® afi gNi fatant eff ec
set .BurEbakn kRi ver Russet, the treattneynthirghleri vime
cific gravity than the treatment receiving 200

O v o O

tcoroki ng darkening and chlorogenic acid

Results for tuber darkening after baking and d
£eowking darkening) are presented in Table 5. T
ptember 18 (i .e., fviadalatltar feogt )Jdawe&kr earleaked nart
eas were attributable to external damage (i .e.,
k River Russet tubers collected fromorpel dias keeada
an tubers from any other treat ment Averaged a
rvest from plots receiving 200 I bs/ac N had num

| bs/ ac Nrewcehappeodechfng statistical signific
s excluded from the analyses, neither cultiwvar
y sampling date.

The presence and spatial pattern of chlorogeni
ber or only near the surface) was unrelated to
ceiving 80 | bs/ acl oN ohgaedn into raec iwdi dtehsapnr etahdo sceh f r om
ven that chlorogeniccaocokidngsdanbkewni hg, ptbimsteff

the trend observed for tuber color after bakin

ncl usi ons

pp



Consistent with previous results, EIKk
but more of that yield was represented by :
El k River Russet hallamgrRadeet UBWBr bdmk. 1 Tyhied dwds ¢
in tuber bul king between the two cultiywv
previous years, but the effect was mprég v
Burbank yield was of marketable size in 24, ver
of yield is marketable in both cultivars. Accord
in tubers BusesetH Bur bamhmlan A secondary cause of t1l
the two cultivars i s an opposite difference n
Uu. S. No. 2 yield of EIk River Russet at 200 | bs/ a

a

-
—

Poor tuber bulking in 2024 was caused in p
of tubers per plant a vest increased from
Burbank between 2023 R
Ri ver Russet. I n 20 r
season, when tubers et , than they hwetea@bl
they had set. As a , Russet Burbankoés s
because this cuprtodwae catdoce frhaercyt itvebgrs to bul k

per plEakt Ri oer Russet.

r 8.
20Rdnk KHappagereat gr Las
it Iis possible that esou
S ate
t trc

r

Certified grower seed for EIl k River Russet was
Because tuber bul king was wunusually poor in 2024
clear whether the cetrltyfiradmsekred prec¢demsseedferH
performance in 2023, in terms of tuber yield and
performance in 2020 and 2022. However, htoHdroew was
heart, brown center, and common scab, al | of whi c
2022.

Based on visual examination of baked tubers an
El k Ri ver aRunsostgatlelaly aedr pr ewalokimneg dfubaft dias&keai ng
chl orogenic acidobwhhghtobdesesdaakeaThg)pntdaal Ruses
tuber darkening is known to dependmairnk egargtr oovrer g
observed this tendency in El k River Russet in 202
The rdafdes in weat her, soil, and reference variet:
field in 2024 may all potentially explain the di
darkening between the two.



Tabl eniltial soil characteristics in the study
0- 6inches
Organic NH,OAc- NH,OAc- NH,OAc- DTPA- DTPA- DTPA- DTPA- Hotwater 2.
pH matter | ' P 4K Ea T\/Ig Mn Fe Zn Cu B S0.7-S
(%) | (mghkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mglkg) (mgrkg)
6.4 2.6 19 75 1097 200 24 31 2.3 0.8 0.3 9
Tabl B Rates applied to EIl k River Russet and
N applied (Ibs/ac)
Cultivar | As DAP* at As ESN? at Total
planting  emergence
Elk River 40 40 80
Russet 40 160 200
Russet 40 40 80
Burbank 40 160 200

! Diammonium phosphate (18-46-0)

Russe:



2 Environmentally Smart Nitrogen (44-0-0)
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Tabl ¥i 81. d, si ze, and grade of El k Ri ver Russet
|l bs/ ac N at SPRF in 2024.
) Yield (cwt/ac) % yield in tubers over:
Cultivar Total N applied Over 14 Us Us Tubers /
(Ibs/ac) Culed 04o0z. 4-60z. 6100z, 10-1doz. ' Total -~ 7. Marketable | 6o0z. 10 0z. plant
oz. No. 1 No. 2
ElkRiver | Average ofboth [ O 134 b 162  138a 23a 3 460b 324a 2b 326 a 35a 5a 9.8b
Burbank rates 0 274 a 181 82 b 8b 1 547a 250 b 23a 273 b 16 b 2b | 143a
Effect of cultivar (P-value) . <0.0001 02629 0.0002 0.0128 0.3205 | 0.0021 0.0070 <0.0001 0.0485 | <0.0001 0.0105 | <0.0001
Average of 80 0 218 a 164 77b 6b 0 466b 231b 16 a 247 b 18b 1b 12.0
both cultivars 200 0 190 b 179 143 a 25a 4 54la 342a 9b 351a 33a 6a 12.1
Effect of N rate (P-value) . 0.0253 03716 <0.0001 0.0023 01478 | 0.0050 0.006 0.0459  0.0016 | <0.0001 0.0053 | 0.7015
Elk River 80 0 142 176ab 97 7b 0 423 281 oc 281 25b 2b 9.9
Russet 200 0 126 147b 179 38a 6 496 367 3c 371 45a 9a 9.8
Russet 80 0 294 151 b 56 5b 1 508 182 3la 214 11c 1b 14.1
Burbank 200 0 255 211a 108 12b 1 586 317 15 b 332 21b 2b 145
Effect of cultivar*N rate (P-value) 0.3022 0.0237 0.1484 00282 01420 | 0.8973 02930 0.0094 05562 | 0.0367 0.0289 | 0.5936
( a ) 700
600 4}
£} 500
©
=y
g - an - e e . e e a
L 400
=z - -
2 300 O ="
>
©
46 200
[ = O = Elk River 80 === Elk River 200
100 = O = Burbank 80 ==®#=Burbank 200
0

7/28 8/4 8/11 8/18 8/25 9/1 9/8 9/15
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Figurfetal vyield (a) and the percentage of total vy
Russet Burbank plants grown with 80 or 200 | bs/ ac
indicate N standard error
Tabl Brdval ence of tuber defects as well as tuber
and Russet Burbank tubers grown with 80 or 200 1Ib
. Total N applied Prevalence (3 of ibers) Specific Dry matter
Cultivar (lbs/ac) Hollow Brown Common gravity content
heart center scab (%)
Elk River Average of both 2 2 1 1.0948 a 252 a
Burbank rates 4 4 0 1.0832b  231b
Effect of cultivar (P-value) 05674 05674 03370 | <0.0001  0.0002
Average of 80 2 2 1 1.0892 24.0
both cultivars 200 4 4 0 1.0888 24.3
Effect of N rate (P-value) 0.5336 05336  0.3370 | 0.7614 0.4738
Elk River 80 1 1 2 1.0968 a 25.4
Russet 200 4 4 0 1.0929 b 25.1
Russet 80 4 4 0 1.0816 ¢ 22.7
Burbank 200 4 4 0 1.0847 ¢ 23.5
Effect of cultivar*N rate (P-value)] 0.6578 0.6578 0.3370 0.0319 0.1362
Tabl Av &r. a geeo qpkoisntg tuber darkening (1= no darkening
darkening) on each of five sampling dates, as wel
none detected or specks; r2 re aretsetceane;d 3ar=o udedt escdtgeec
on 31 July and at harvest, for EIl k River Russet a
at SPRF in 2024.
_ Tuber darkening including bruising Tuber darkening excluding bruising Chlorogenic acid
Cultivar Tma(l: b,:/aatzl))hed 7/31 8/8 8/19 8/28 9/18 7/31 8/8 8/19 8/28 9/18 7/31 9/18
(harvest) (harvest) (harvest)
Elk River Average of both 1.00 1.00 1.19 125a 1.25 1.00 1.00 1.00 1.19 1.13 1.83 2.08
Burbank rates 1.00 1.06 1.00 1.00 b 1.14 1.00 1.00 1.00 1.00 1.00 1.67 2.17
Effect of cultivar 1.0000 0.3370 0.2046 0.0306 0.4511 | 1.0000 1.0000 1.0000 0.1432 0.3774 | 0.5796 0.6202
Average of 80 1.00 1.00 1.06 1.00 b 1.06 b 1.00 1.00 1.00 1.00 1.00 1.67 233 a
both cultivars 200 1.00 1.06 113 125a 1.33a 1.00 1.00 1.00 1.19 1.13 183 1.92b
Effect of N rate 1.0000 0.3370 0.6627 0.0306 0.0996 | 1.0000 1.0000 1.0000 0.1432 0.3774 | 0.5796 0.0401
Elk River 80 1.00 1.00 1.13 1.00 b 1.00 1.00 1.00 1.00 1.00 1.00 1.83 2.17
Russet 200 1.00 1.00 1.25 150 a 1.50 1.00 1.00 1.00 1.38 1.25 1.83 2.00
Russet 80 1.00 1.00 1.00 1.00 b 1.13 1.00 1.00 1.00 1.00 1.00 1.50 2.50
Burbank 200 1.00 1.13 1.00 1.00 b 1.15 1.00 1.00 1.00 1.00 1.00 1.83 1.83
Effect of cultivar*N rate 1.0000 0.3370 0.6627 0.0306 0.1321 | 1.0000 1.0000 1.0000 0.1432 0.3774 | 0.5796 0.1682
CH



Effects of soil health management strategy

Car | Rosen, James Crant s, Seonghyun Seo,

Depart ment of SoiUn,i vWatsdrt,y aonfd MIIninneastoet,a

Summary

Managing farmland for i mproved soil hesalmeh has b
corn and soywmeaemtswpst dmynefits include reduced
cycling and ebiosrrnuep td iosneBaestea wscydclitenser ealditcigldle on o f
practicegaiismmaf onaij mg soi | health in such systems
from soil heal th management observed in corn an
Addr e ing thins gaoaalstofont he Rotmatf o Soi l Heal t h F
versity of Minnesota established a field
PRF) in Beptlbér raMNMomizedacompil e¢reebl ock
by ryydBtaat)i ovhi (2 subpl ots were defined by
: I n 2024, pot at oesyevaar er ogracdwm nf qrl ott Ise
and Russet Nbhketamawega(mB)h ocawsc amvdemnt i or
ean rotation with metam sodium fumigati on
bial practices in which the soybaah crop
a mustard biofumigant crop, a rye cover c
t Burbank and Bannowek tRus ddti,umehriec hg rioswnr eusni
ntionawi tmhawtyigee i-tor bot h Russet Buerbank an:
ntional management system resulted in gres
n
h
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tage of yield in-miwehebs aldheoy v eonui nocneasl tshyasnt
ad a | ower pieav&ueset ORUZDdAmbBUskamk had
i-mmi ctrhoeb iparlo sydueningthansybéemp but the two
r mar ketable yields. Bannock Russet with
rcent agres overyi@liamdtnid ebwundiys tubers had
ic gravity and dry mattemi coobealt . mailheesme
ch used in this study does not provide th
but ert ypredtdacesolvewtt i baal approaaht mr mas
p production, based on the-rreessslttasntwictull tBa
y be a better repdmcae mmnst daoad &oamp Ratsisen Bur |
mi crobi al management wi t hout chemical fumi gat.
management without fumigation.
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Background

Mai ntaining and iepsermi ingltseoronmt tshuesatlad ngaibs | ity
system. A study released by the Soil Heal th I nst.i
systems increased net income for 85% of bfearnmer s ¢
with average increases of net income of $51.60 an
gains depend | argely omnhiltlhepraopitc®sn, ofiowevdaerc.edi to
these resultsngreysboempdt aitow whioplpisigni ficant soil
and harvest in potato years.



The goal of the Potato Soil He a I-h eha-pRtrdarjod d tn gi s
practices to i mprove soil health in potato cropp
component of thi splpatojetoddiicehsedd bgs8smal versity re
country. Each study-yewaal nat as$ iyéertra e att @etn tosnai 8 a

I n Minnesot a, each of the two rotations has s
approach. Under the first management approach, F
conventional rotations, i ndluurd iing psoaialt of wneiag ast iaonnc
schyedmwpear r ot at4i o4 cbgerd maryepadt at ot ati on. Under the
same <cultivars wer eprganomMmni nwgi tphr angsitd rceebsi,onmencl udi n¢
applicapootan® iamd corn year s, (2) replacement of s
mustard as a biofumigant foll owed by a winter rye
potato year. Under t he t BiammdoakprRuscsh,t Ruwegxetgr
conventional regime |i ke that wused in the first a

any ti me.

Pot atoes were g
year rotation. He
2y ear rotation (20

rown-year20bd9aanon2@a22 in-20203

0]
e, we present the results from
4

r
24) .

Met hods
The study was conducted at the University of |
cker, MN, on a Hubbard | oamy sand soil in 2024.
flotr

esenting an opportuni thye ajppat demod li nagt @ rtalcd | waetse ntoi
alth and potato producti on -pilnancthianl g esnogiian gh afhisei | edns
| e

e
hfyear potato rotation fotosbeemalpodecdded.d
r

e r

re presented in Tab 1, while other soil char ac

A tot dlreaft mMeht s we rpel oatp prla neddo ninz ead scpolmptl et e bl
pl ots defined by rotation and subplots defined b
treatments were applied-ywiarh-yaanade 33c h dhet hestuiwbsr bt
ear e¢featrha o2 ati on are presented here.

The six treatments in this rotation wer-e def i
mi crobial, or no fumigant) and cultivar (Russet E
Burbank was selected becawtswediied,i sprwivd ali yn gp laa ngt ox
compari son. Russet Norkotah was selected for it
Russet Burbank, while Banndami Ras edt twaatmehecthbed
resi sttaantto teoarploy dying compared to Russt8 eBurlf®d&nk.
rows) wide. The entifreof i el fdf evmsofsupotoatnadem! byt @
treatments are summarized in Table 3.

The conventionally managed subplots were fumig
on Oc24Wer3 . Aged tu4rhdkey wasuaemiitedbial t fempnag:e
on Alple,DP 4, at a rat f 3 T/ ac, providing 135 | bs/

0
was assumed to be available to plants in 2024. I
manure applied in 2023, Ohnorl2a Atpoti dip6@00aDHsPBRE/ MC
Sul PoMa2g2 I-B1 Mg) were broadcast oveO efQuipladtesnt  pada
S, and 22 | bs/ac Mg. 12Alalndpllo8t.s were tilled on Ap

e
Vv
0



On Ab9iall plots were planted with their assi gl
Cut AAO0O and4omholseeidBBopi3eces-iwehe splaantihgd wiAt h pl2an
bl end was mechanically baddeldoNsLlnalcO B'e@Obetii8@8de | bisdlad
KO, 4013 ,bs20abdghs 1dzZinhLamnd B, 6suppliaed i n DA f or m
( x86) , 148 ull PolMag , 'MGHR, |20'Ab&@la7c. 5% S) ,3an8%3Zmh bsl
'Boron 15 (15% B) . Weeds, diseases, and insects v
suppl emented with sprinkler irrigation using the

On Mapy 68 | bs/ ac N-dwes saepd-lu)rethn g 41661 teeat ment s.
2 I bs/ac N as urea was side -fdumisgatdi dry thramat men
e N provided -mycmabuak @PhiothEda@gr twatal 24Avail abl e
all treatments at this point in the season. T
28% UAN. Addi ti onal UAN applicationan&t afd | b
nnock Russet, which has a | ongerl &nrdo Wilunlgy season

Y T
D WO W

On Au8uwtines were shredded with a fl ail mower
beaten in the Russet Bur bank ®@&and ABdn ntoucbke r Bu swseerte |
Sept e3ntbred sorted on TOrd otbebher s wer e s olr toed ,dzit,o f i
610 o2 .4, okO0 , and over 14 oz. Tubers over 4 oz. W €
based on USDA standards for prooeesangi pgdradloeadsse g o
of size. The t ugoreard es acnaptl eeg oirny ewaacska aweiezgghiea@| d 0 e st i

A sidiepresentativefisvwebsd.mp.l eNd.weht yubers was c
vest for internal guality assessments. This s
heart, Dbrown center, blac&pscufi¢c gndvstwpbandsdwe

>
Q
—

Data were analyzed using the GLI MMI X procedur e
pl ot s -yienart hreot2zati on were includgeéarnriohatamal yhad.
around a flooded spotspwarse alagad add el whed .analazhe dr
as a fixed effect and block as a random effect.

KenwBoder method, and the data were assumeear ¢ o be
evaluated where the effect of treatment was at | e
were considered significantly different if the P

Two contrast statements were applied to each
Burbank and Russet Norkotah pmhiocsobi ami madagemehte
and (2) the comwentbii@nalmaamd eprecnods $rleat meRusset B
Nor kot ah.

Resul ts

Rainfal/l and irrigation

Daily and cumul ative rainfall and irrigation
presented in Figure 1. The average rainfall total
in May, 4.370 in Junest , 3.391006 0i n nJ uSley,t edmbles o iam dA u2
of 24.670. I n 2024, the season was wmweh awget trar ntf
in April (4.930), June (7.670), and AmdusSul §6(24a)
and |l ess rainfall than average in September (0. 28
After April, rainfall was supplemented with irrig:
June, 4. 25@250ni dulAygust, and 1.050 in September,

cp



planting and harvest. During that period, 24.840
planting and harvest.

Tuber yield, size, and grade

Results for tuber yield, size, and grade are g
conventi emiaclr odri apr ananagement , Russet Burbank pro
Nor kot ah, but this diffMNao.ent owvast mtoadl smamk dti akalng
had significantly |l ess of its total yield in tube
Burbank had substantially more tubers per plant.

The conventional management plots produced sig
rger percentages of yi el d i nmitcarbebrisalovpelroté . or
nagement approaches had eo pFaett obnditbet hogbeh
el d between them were due to differences in tube
rkotah plots just prior to vine kill foumd tha
e-mprcoobi al pl ots than the conventional pl ots (
be | oweni crobt he pltots than t-heneothakmi daah
own) . Thus, yi eltdse-mparo dilaivael bgle;mt 4 olwecau e of ¢
eds, or both the | ower yields and the higher we:
time cpobdi al pl ot

t
d
p

—s0—~~z<3g—
5D® 53050 T9 o

I n plots -fumdieg a

S
nthemammagement approach, Bannock
t al and mar ket abl
e
B

e yields and more of its yiel:
sset Burbank under thishprnegBmenbad Raoaseet ubbus
ant than Russet urbamk chaodiahdenanagrewmemt i. o n aMh i
i thout fumi gation had | ower tot al yi edidcriobhaml R
nagemewst gnifilkaadtly higher marketable yield and
ounces than any other treatment. Russed4 Bur ba
mi gant management regime thamtt@he yc¢ ehwde rithiacmn auln
crobi al regi me.

—
o
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usset Burbank showed exceptionally poor bul ki
ther studies at SPRF, as well as multiple gro
he wet summer weatalhemg,r otwd dhe tplaeg it ewintsh otf hd hp &r tci
et Burbank set betwedh210 Bwobdedd tobehsspsetud
O tubers faév. é6thebecslitnvahes (6t 6dy) .

ossibly, heavy rainfall around hil!/ n
ti me, promoting tuber set but | eaving little rema
that increased tubebuséeangumremdld yNiwouled plomse had a
per tuber for bulking Il ater in the summer, after
may al so have | imited tuber bulking in 2@back Bas
al so occurred early in 2024 compared to 2023, whi c

tuber

of carbohydrates for bul king | ater in the s

R
o]
t

Russ
1
P ing releas
e i t

u

Tuber quality

Results for tuber quality are presented in Tal
holl ow heart and brown center t hamnamitchreo boitahle rmatnwaog e



t s had a somewhat | ower prevalence of brow

pr a i ce
wi t the |inear contrast approaching statistical

S expected, Russet Nor kotah had a higher pre
g the Russet Norkotah -mremaolmeal smanhege ne et mad
e

prevalence of commonnticamalt hmand d@emdnmnte.at me

Amo
hig
sid
mi ¢

c
h
A
n
her
e effect of manure application, and it -is al st
robi al pl ots compared to the conventional pl ot

Bannock Russet tubers had the highest specifi
Burbank, then Russet Norkotah. Bannock Russet al
Burbank and Russet Noaktoltwhbyitdhinotmelt fifer signi

C
S
f

Comparing the convent-if omagatedat meat mawnt h t bmi
on the prevalence of any of the disease symptoms
as a symmptobimcioflkicttimon, it is possible that this ¢
di sease. There are other p osVeeiritli ed intf éeicsienso nofdoe s
consistently cause vascul ar br owsnunmnge ri nc a,rhoapatyucboevr e
be betterVemndi wiak br smo f

Conclusi ons

One go&le &fotato Soil Heal th Project is to exp
tato cropping systems for both their effectiven
e approaches employed in tmeat dhi péronsist yat ofSPRIFNn
plication of aged manudf éxi hberasatiodn ac rmop e( feif
ybeans, the use of a biofumigant crop (mustard)
nter criyepsover

The results from 2024 indicate that the strate
in terms of potato crop production than simply re
nagement regi me. T omaas! hyiigenledni iimadRir e dpetma B &g e ane k
s under conventional management minus fumigatio
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Tabl Avdrage soil nutrient concentrations in each

pl anting sample for which data are availabl e.
. NOs-N NH,*-N P-Olsen P-Bray Ca Mg Na S Zinc Iron Mn Cu B

Maragement Cultivar (ppzm) (p;m) (ppm)  (ppm) K (ppm) (ppm)  (ppm)  (ppm) (ppm) (ppm) (ppm) (ppm) (ppm) (ppm)
Conventional  RUSSEtBurbank | 0.9 a 7.0 41 138 165 1229 234 10 16ab 15 147 113 092 030
Russet Norkotah | 0.9 a 8.3 45 138 201 1276 246 10 16 a 14 141 1.10 1.06 0.28
Promicrobial  RUSSetBurbank | 0.5 ¢ 6.3 44 129 177 1149 220 9 13bcd 13 141 101 096 030
Russet Norkotah | 0.6 bc 8.4 41 143 202 1165 232 10 15abc 15 137 104 087 030
No fumigant Russet Burbank | 0.7 ab 6.1 39 137 161 1145 214 10 12d 12 135 094 062 025
Bannock Russet | 0.9 a 6.8 44 136 176 1310 240 10 13cd 15 143 107 074 032
Effect of treatment (P-value) | 0.0060 0.7960 0.6266 0.9805 0.6484 0.7488 0.8226 0.9444 0.0074 0.8714 0.4482 0.6947 0.3257 0.5601
Burbank v. Norkotah 0.6415 0.2709 09796 05728 0.1750 0.7553 0.5217 0.8408 0.1588 0.8467 0.2592 0.9777 0.8418 0.7171
Conventional v. Promicrobial | 0.0003 0.8391 0.8412 0.8354 0.7497 0.3501 0.4809 0.8408 0.0574 0.7689 0.2453 0.3118 0.6035 0.7171

Tabl Av&r age soil pH, salts, CEC, and sotipll amitalnagy
sample for which data are availabl e
) Salts CEC Base saturation (%) Total C Inorganic Organic POXC ACE protein| 24-hour
Menagement  Cuver | PH nivdeny| meqioo) Kk ca  mg na  n MO oy COH  COH  Gom  (mge)  |CO,em)
Conventional Russet Burbank | 6.5 ¢ 0.17 a 8.8 48 b 70 abc 221 0.5 2.8 2.2 1.3 0.1 1.2 344 4.3 139
Russet Norkotah | 6.6 bc  0.16 ab 9.2 5.4 ab 69 bc 22.2 0.5 2.8 2.7 15 0.1 15 415 4.8 147
Promicrobial Russet Burbank | 6.8 ab 0.11 ¢ 8.3 55ab 69 bc 222 0.5 25 1.9 13 0.1 13 362 3.8 161
Russet Norkotah [ 6.9 a  0.12 bc 85 6l1a 69c 22.9 05 1.9 2.0 12 0.1 1.2 400 4.1 157
No fumigant Russet Burbank | 6.8 ab 0.11 ¢ 8.2 51b 70ab 219 0.6 23 19 12 0.1 11 321 38 126
Bannock Russet | 6.8 a  0.16 ab 9.2 49b 71a 217 05 22 25 1.4 0.2 1.4 407 43 154
Effect of treatment (P-value) [0.0066  0.0128 0.7977  0.0459 0.0253 0.2530 0.9326 0.2925(0.3527 0.7425 0.9685 0.6560 0.3165  0.4635 0.3012
Burbank v. Norkotah 0.0880  0.8356 0.6737  0.0507 0.2586 0.2878 0.9641 0.3738(0.3039 0.6353 0.6581 0.5852 0.1272  0.2839 0.8861
Conventional v. Promicrobial |0.0007  0.0022 03717  0.0293 0.3578 0.2711 0.6861 0.0867|0.1314 04217 09942 04779 09629  0.1729 0.1713
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Tabl BuBimary of
research field

im tMh@en2sot aods

reatyearsrappli ad
rough 2024.

Management Cultivar 2018 2019 2020 2021 2022 2023 2024
Russet Burbank Soybeans Soybeans, fall Russet Burbank, Soybeans, fall Vapam Russet Burbank, Soybeans, fall Vapam Russet Burbank,

. Vapam fall rye fall rye fall rye
Conventional S fall R t Norkotah R t Norkotah Ri t Norkotah
Russet Norkotah Soybeans oybeans, fa usset Horkotah, Soybeans, fall Vapam usset Norkotan, Soybeans, fall Vapam usset Horkotan,

Vapam fall rye fall rye fall rye
Russet Burbank Soyeans Soybeans, fall Manure, Russet | Field peas, then mustard [ Manure, Russet | Field peas, then mustard | Manure, Russet
Pro-microbial Vapam Burbank, fallrye | cv'Caliente 199', fallrye | Burbank, fallrye | cv'Caliente 199, fallrye | Burbank, fall rye
Russet Norkotah Soybeans Soybeans, fall Manure, Russet | Field peas, then mustard Manure, Russet | Field peas, then mustard Manure, Russet
Vapam Norkotah, fallrye | cv'Caliente 199", fallrye | Norkotah, fallrye | cv'Caliente 199", fallrye | Norkotah, fall rye
Russet Burbank Soybeans Soybeans Russet Burbank, Soybeans Russet Burbank, Soybeans Russet Burbank,

. fall rye fall rye fall rye
No fumigant B k R t B k Ri t, B k R t
annock Russet, annock Russet, annock Russet,

Bannock Russet Soybeans Soybeans fall ye Soybeans fall ye Soybeans fall ye

c o
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. Yield (CWT-ac?) % yield in tubers over:| Tubers/
Management Cultivar
Culled 0-40z. 4-60z. 6-100z. 10-140z. >140z. | Total US No.1 US No.2 Marketable| 6 oz 10 oz plant
. Russet Burbank 0 216 b 151 a 87 b 10 be Ob 464 a 243 b 5a 248 b 2l c 2c 122 a
Conventional
Russet Norkotah 0.5 115 ¢ 105 bc 93 b 16 b 3b 332 ¢ 216 b lc 217 b 33b 6 b 74 c
Promicrobial Russet Burbank 0.5 258 a 123 b 35¢c ieE 0Ob 416 b 156 ¢ 2 bc 158 ¢ 8d Oc 124 a
Russet Norkotah 0.1 128 ¢ 82d 44 ¢ 6 bc 0Ob 259 d 129 ¢ 1 bc 131 ¢ 19 c 2c 6.6 c
No fumigant Russet Burbank 0 193 b 109 bc 48 ¢ 3c Ob 352 ¢ 155 ¢ 4 ab 160 c 14 cd lc 99 b
9 Bannock Russet 1.0 76 d 94 cd 163 a 71 a 14 a 418 b 334 a 7a 342 a 59 a 20 a 72 c
Effect of treatment (P-value) 0.1853 <0.0001 0.0006 <0.0001 <0.0001 <0.0001|<0.0001 <0.0001 0.0095 <0.0001 | <0.0001 <0.0001 | <0.0001
Burbank v. Norkotah 0.8577 <0.0001 0.0001 04906 02401 04371 |<0.0001 0.1593 0.0802 0.1288 | 0.0003  0.0099 | <0.0001
Conventional v. Promicrobial 0.7744 00158 0.0082 <0.0001 0.0534 02657 | 00023 0.0001 0.3263 0.0001 | <0.0001 0.0048 | 0.4678
Tabl Ef bect s of cultivar and soidlefledlst h sparcade me gl
dry matter -geatemotani ohe &@f the Potato Soil Heal
% of tubers -
. . Specific  Dry matter
Management Cultivar Hollow Brown  Verticilium  Black  Common gravity %)
heart center brown ring scurf scab
. Russet Burbank 6 bc 6 b 0 0 2c 1.0695 b 184 ¢
Conventional
Russet Norkotah 29 a 29 a 2 0 10 b 1.0652 ¢ 186 c
. . Russet Burbank 0c 0b 0 0 1c 1.0676 b 18.9 bc
Promicrobial
Russet Norkotah 18 ab 18 a 0 0 17 a 1.0656 ¢ 20.1 b
. Russet Burbank 4 c 4 b 0 0 2c 1.0680 b 182 ¢
No fumigant
Bannock Russet 5c¢c 2b 6 5 4 bc 1.0848 a 22.7 a
Effect of treatment (P-value) 0.0039 0.0017 0.3099 0.1551 0.0123 <0.0001 <0.0001
Burbank v. Norkotah 0.0007 0.0004 0.7427 1.0000 0.0011 0.0005 0.2220
Conventional v. Promicrobial 0.1075 0.0916 0.7427 1.0000 0.3121 0.3660 0.0964
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Figurel. The range of bruising phenotypes. MN18TX170@® exhibited the lowest bruising with a bruising index
of 0.47, while MN21TX2005307 exhibited the most sever bruising with an index of 41.76.

Tablel. Bruise index scores for all measured fresh market clones
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All clones were genotyped using the FlexSeq array from Rapid Genomics. In addition to a
set of whole genome markers, the array includes markers for two sources of PVY resistance
(RYstaandRYad) and Verticillium wilt resistand®ed. These three genes were chosen as
targets for selection, due to the availability of accurate markers. Additionally, 29 of the chipping
clones were evaluated inllplots in North Carolina as part of the Early Generation Southern
Strategy Trial.
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Pasche, Julie

From: Donavon Johnson <djohnsen@nppga.org>
Sent: Monday, November 13, 2023 2:48 PM

To: Pasche, Julie

Subject: Fwd: Invoice to PUSA for Soil Health teams

Follow Up Flag: Follow up
Flag Status: Flagged

See email below

Donavon Johnson
Sent from my iPhone

Begin forwarded message:

From: John Lundeen <JohnL@potatoesusa.com>

Date: September 6, 2023 at 4:39:04 PM CDT

To: gary@oregonspuds.com, Travis Blacker <travis.blacker@ potato.idaho.gov>, Chris Voigt
<cvoigt@potatoes.com>, jehrlich@coloradopotato.org, "Donavon Johnson (djochnson@nppga.org)”
<djohnson@nppga.org>, thoulihan@wisconsinpotatoes.com, "Kelly Turner (kelly@mipotato.com)”
<kelly@mipotato.com>, "Donald Flannery (flannery@ mainepotatoes.com)"
<flannery@mainepotatoes.com>, pngray@frontiernet.net

Cc: Chris Voigt <cvoigt@potatoes.com>, Alyssa Green <Alyssa@ potatoesusa.com>, "Ken Frost
(Kenneth.Frost@oregonstate.edu)" <Kenneth.Frost@oregonstate.edu>

Subject: Invoice to PUSA for Soil Health teams

Hello state managers,

| need your assistance in the distribution of funds to the soil health team. PUSA passed a special
budget request for $100,000 to help this science team keep their crop rotations and sampling intact —
they did not receive the USDA/SCRI funding they were seeking this year.

Potatoes USA would like to receive an invoice for $11,111.11 from your state. Once you receive the
funds, we would like you to forward these funds to the appropriate scientist in your state who works on
the Soil Health team.

Invoice Details:
Potatoes USA
3675 Wynkoop Street
Denver, CO 80216
Email: johnl@ potatoesusa.com and alyssa@potatoesusa.com

| have cc’d contacts who can help with the logistics on this matter:
1. Alyssa Green here at Potatoes USA for W-9's.
2. Ken Frost at Oregon State can provide the name of the lead scientist in your state to whom
the funds should be forwarded.

Thank you for your help.

John Lundeen
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SUCROSE GLUCOSE SPECIFIC Hunter Score
clone/variety (mg/g) (mg/g) GRAVITY It A B
MN18W17039-005 0.809 0.699 1.0869 45.12 10.54 20.62
MN18W17037-026 0.424 0.021 1.0912 54.81 5.21 21.77
MN20W19027-074 0.410 0.048 1.0840 60.77 4.05 22.18
MN18W17043-002 0.645 0.025 1.1020 59.57 4.72 21.78
MN19TX18211-001 0.465 0.281 1.0731 52.63 8.71 23.46
ND1241-1Y 0.556 0.026 1.0985 60.72 3.38 24.69
ND13220C-3 0.824 0.039 1.0930 56.89 4.71 22.30
ND1462ABC-1a 0.780 0.036 1.0698 59.18 4.10 22.47
ND1734-4 0.817 0.157 1.0817 55.05 5.24 20.85
ND1776-10 0.424 0.058 1.0766 55.01 5.83 22.33
ND1776-11 0.334 0.029 1.0844 59.69 4.60 22.81
ND1780-2 0.433 0.056 1.0778 57.82 4.00 21.63
Dakota Pearl 0.538 0.047 1.0874 56.82 6.27 22.71
Lamoka 0.705 0.078 1.0952 57.37 SR 22.85
Waneta 0.389 0.045 1.0795 57.81 512 22.96
Manistee 0.650 0.050 1.0845 56.78 5.47 23.34
Snowden 0.594 0.095 1.0931 56.89 4.60 21.53
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