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E;lpe::imenÌ;s v'Jere ccnd"r-rcie d- ai: Carberr"¿', t,.anitoba on

a i,!¡el}i/íood Loa"m soil tc ael;ermine ihe eÍ'Í'eet of potasÊiunu

iñD('ñaci,rm ^ì.1O:r.ioe _ sl;l fa"j;e anO_ nitfate iOnS f'fOm fOUf., vr¿¿vr ¿v.ç g uur¿¿ u. u

soLlrces oí iroiassium and- e.minonium suli'ate at r¡az'iring rateË

on yiel-C- e.nd sone processinfì eue,]i¡ies of potaioes. In 1963

anÕ- L96+ pota"ssiu"r'a and chloi:io-e ions t{ere usecl in co¡abina.tion

r,,¡ith rrâ.rying rates of sulfate 1ons, Irl L96l+ an ad"d-itional

iria-L ¡ias coüd-ucted using poiassium e rna.i:tl.esiu"rnu ch.lorroe,

*cti-l-í'ai;e e;nd nitz.aie ions a.t va.rying z'a"ies"

.fhe yiel,<i or' ¡u.'lers i,'Ies nor infl-ueneed rry varying 'bire

sou-jîce a.nci :'ate of ooÈassium"

.Differences iir soecif ic

nentg ríere not g.reai, 'ou.t in

conoinatlon i',¡i.ih sulfa.ie íons

potaio Ì;u-bers below the check

ions red-uced siieciT'ie grs.r.rliy

check s$d- ÐoLassium nj-t,rete.

.^ -/,^yrì.i-r- -¡ ^ñrr1 + itar- $'- n-n -i-eO-T-
É J Ci ì-¡ J t/J/ I ç rl uI ¡/ J.La¿r ¿ J- us UI ç

one expe.rinent chloz"ide ions i:n

reouced- soecific gra"vity of

Tt't a-nof.tnêt- exrerinent ciriorio-eI ;:.4

of i:otaio tul¡e::s bel oi,'¡ the

Sou.rce a.nd ra-be of potassiulit oid not si.gnffic:,ni;1y

ini'l-uence per:ceni reducin¡r ÊLliial:s in ùhe tu.be::s. Ikre ef fect

on color of ts:'ench fries wa-s only st-ight" The llrench fr¡'

color in one experiment l'rír;h potâssiu"n c?rlorÍde ¡a-rre a- iiShter'

colored ¡rench fry i;na.n oo'ba.ssiu.m sulfate. Jn another elilleri-

nent i;he use of' notassiu.n nitra.ie ii"a.ve ¿i si' ni-ficentl-v lignfer

color of' ¡'rench fries tinan oiher rreÐ"iÍreil.ts br"¡.t not signifí-

ce.nt:l-y li¿.htei. rha"n zhe cnecb*

3- 1Ï
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There v{as no correlatlon between percent red.uelng

sugìars and- the vtsua] eolor rating of French frles 'but there

was a slgniflca:nt correlatåon when the Hunter Color Differenee

I'{eter was used.. Hlghly slgnlficant eorre}ations were

obtalned between vtsual and Hunter Color Dlfferenee þleter

raì;lng of Freneh fry eolor*

Source and- nate of po'i;asslum did. not slgniflcantly
lnfluence texture or eolor of boiled tubers. PotaÊsium*

magneslum sulfate ln one case detnlmenbally lnfluenced- the

coLor of bofled- tubens"

The reeond"itioning abtltty of bu-þerÊ was nob affeeted.

þy d,tfferent rates of potassÍutn, magnesfum, chlcrld.e, sulfate

or nítrate lons. AlI t¡'eatments were unacceptabl-e for pro-

cesslng French frles at 38 - 40oF, but when recond.ltloned.

for three lveeks at ?OoF ana 6O'fr relabive humld-ity all treat-

ments were acceptable*
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'Ine esia.o-L-isirnen.h af â 1ì.t?:e no'ba,io i rocrêssi.n1 t)-a.::n

2,T Ga::berr.1.', lriar"r ii;oì:a , he:i enh¿:.nceo tit?.û,:.rc,)oa r s 1rc-" iii ou-

j-n rne ::otato rrîcoessi-ng incustr";r. .-lece¡-t cia-ta. i:odic¡:.'ì;e

rtai. in 7.964'5 ilore i.tÊn c.ne*t?ri¡'d, oi' ihe corli;reï'cia.)- ;r-rot;:,"i;ces

tì.rcT.,iil rn j:ia.r.ri"'Loba i,'re;:e rT'Õc.e-oseci. whi-1e in \959 c:ni;r si:i*

,ie:"cen-ï; ri¡eí,e u"r-iiize C. f'or if j,S !,i;ï.j)oSeè -Ln l-9ca* :J rJC0 acï'eS

cÍ ooia-boes í'or i:r.r:oce s s ing 'í,!e:ile gli:or,',.11 ii:- 'che Ce.rberr:¡ e,-1e ,),u

];otato irrodu,c-;-c ri¿'nu-fecrLr"iîed r-:'i; C¿ìr:-beT'lîir inc.l ud.e ilroz;en. .¡':le:nch

f ri-e s ¿:.nC. o'bi:e¡' ',i-rczen 
'.r::cdt.lcis u ô.eh¡id r:aierJ d.icecl and-

s -i-iceC ¡;oi;a,toes $ Ê.1'ij.--ihu":l-es, c::;rsta.l,s x pa1"?.ic Í'l-c';"r anc oiì:ei's,

'-l'nese ji"f odilc;)s i::,.çç a.'¡aiJ-¿¡bl e i-:r : j-1, C';, nt:'cir:.t: pi:cvice s ¡.'rlC

i.ri:. e;q:o::teC uc r: blie r co',tr:L'h::'i es " î'b i s e .tpeci;ed. tlla f :re i¡¡

_lraäur:ts i^ii."t i -oe a.Clie c '.':.íjer:t t-' o.errancl ¡¡rises *

r""j.'bj:i Sl;.ci1 a. cl:-r¡ersi;,r'oj,'i-¡::oCu¿c'i;s ¿¡.nci ,-.-::'cdi;cbiorr. c¿ci,ì .jj-'i;;Y

cä.pa.)f-e oÍ' e:i]--,ansi on- íi; i s r¡erJ,r i-tnpor'-can-r 'irL¿t'ç the rai,v

,rrocrict oe oÍ.'bire lir¡,:n"eFri, possi-bie cluir:"1iiy fo:: p:','ocessinr:,"

f¡ is er:Éie.nti¡l i;oo 2 1)îL::::i hi.gh yi.el-C-,q oi' ao'ra'l;oes oe lrrarcLlceo

ic '¿i;ir¿,c'i a::--rd ho"l-c ;:'oocl Êtrol¡e l-';3 ¿,::ti' be cci:l'oe-f it j-ve -r';i f h

o'ii:r:r î.fêi:'.-qe

',ilLlr: L]rii-' oÍ' rii.nerr.l f'er"i,i--L izers of''i;en resul-ts in po'Lzrf o

;r:c.]-i j-nc::e¡,seS. ::iO'¡ie i.¡er i;ile j::' itl"ri¡:tCne :r' '..rSç Ììrâ-Jr r"est.l l-¡:

i-:t r f'c';ten-q r'¡j,ili lo-ir-i¡c ':jr-.irl i.ii¡^ ifhis S;i.r.ci¡r ¡3-3 j-níti.ai;ei-

-,-c o,c'ie:'irti.n.e ¡i:e i-n.Íl i:.snce oí ';,çi;i',.s-eiu-rt, \r¿):"g.tesi-um, chlo-

::ice, siliÍ-'ate å-rlal ni.'*i:¿.te :Loias or:i po'ba"i:.o -¡-3 eld. r:.":ti' e)n ¡he
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facfors affecti:ng the processing c,ua-liries of pot,atoesa

'The nr.oiecj, r¡'e.s cono-ucted. in the Ca.rberry Ð-l:eÐ' l,vhele there

a.Te oveï'100e000 acres id-eally si-ii.bed. for po'bato prod.uction*

Processing o,uc.lity is d-ependent uporr lxai1y factors

a-n0.. ûhose consid-ered rnost importa,nt a.nd t'rithin the Scope of

i;his s'iu,dy t.iere âs follolr's:

(1) Specif ic gra.vity which is C-irecLly rel-e-ted. to the

starch conteni of the po'bato tuj:er and- to i;ire Ta.L]-a

of ra.w to fi:nished- prod-uct i¡¡a.s used as orle cri"-

terion of poia.No quali'bY.

tZ) Per.cen'b z'ed-ucing suga.rs and- fry -r,esi5 vrere u.seO-

as indicetors of the non-enzlrnatic bi:oitning

v'eÐ'.c'úion i,;hicir is responsible for unfavourable

]-'lrencir fry col-or, Ii al-so affects the qua'Iity

of potato cryst'a-l s and- granules as t''¡e}I as

deh;rd-¡a¡.6 diced and- sliced- pota'roes4

(3) Texture and- color of boiled iubers.



LI'TERATUEE REV]E],{

YIELD

The Irish potato SqI?..4ì¿rI tLrÞç_qq-q-up L* has a high

po'bassium requirenenb. Potassium iS essential for variou.s

iueNabolic activittes of ühe pla:rt, especially the synf hesis

^.ta ^{----r 
elrd

\Jr ù¿'r¡,l.ç ou.6.ìFSr/starch and" in the transl-Ocatíon Of earbOhy-

d.rates* Because the poùato is essentlally a starch prod-ucing

crop its requ.i:'ements for potassiLrm are hlgh, Should. the

leve1 of potassíum exceed the amount requlred for opi;imum

yield. iû can be taken up by the planü in luxury amounts*

Carpenber (9) reported, tlnat bhe toial potassium

content in one acre of potatoes was about 200 pounds per

acre* Approxinaately f ifty percent l\a.s íour1Ô in the tubers

a-nd" fifty percent in the rema.ining p1e.nt i:arts" lhe

I'iai;ionaJ- Pla-nt Food. fnsi;1tuie (4) reported. tinav a 4OO bushel

crop of poiato tubers r¡¡ilI contain f50 pound"s of potassium

as potash (I{tO¡, Thls ve-ries wibil the soll typee season

and ferþility of the soll-"

fn general, yiel-d- respoJLËe to potassium has beer,

found. to be related- to the l-eve1 of exchangeable poiassium

in bhe sott. Tyler u Loreaz and" Fullmer {Ì+6) showed bl¡¿t

r^rlr.ere the excirangeabl-e poNassium level was less than ]00

ppm ;ootato pla.uùs were Eenerally Ceficient and respond"

to potassium f ert llize.tion" Betl^leen 100 e,nd l-50 ppm yielú

)
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resporlse uias uncertain* rrbove 150 ppa exchangeable

potassium, ihe respoÌ1se is unlikely and" above 200 ppm a

yleld- respo¡'l.se in potatoes to potassíum fertilizer is

hlghly improbable* Tirnm tl45) sùated tîrat where the level

of exchangea'o1e potassiu.m ln the soil exceeded 250-300

pound-s per a.cre increases in tuber yietd v¡ere not obtained-

with the add-ition of over 66"1+ pounds per acre of potasslum

a-nd in some cases inc::eased ad.ditlon of potasslum reduced-

yíeld, Terman (43) also nentioned" that the a,pplj-cation of

high rates of ;ootassium applied tn a- band. at pla.nting may

result in slight yield, d-epressions"

Dickens, liarrop and Hol-mes (I]) shol'ied- tnat the total

J'ield. of tul¡ers was the sane from chloride and sulfafe

sources of potassium. Potassltin chloride hov"ever consist-

enily Eave t. hlgher yield of large tubers than potassium

sul-fa-te" i\io yleld d-if ferences due to sou.rce of potassium

were noted- by Rovlbe:r:l.ys Sherrell and Johnston {39) except

in tl¡io ou.t of nine cases where potassium sulfate or poiassium

sulfate and potassium chloride mixture in a 1:1 ra-tio

increa.sed, yields over the potassium chloride trea'Ûinent"

Te¡'man {43) a}So sholued" thai on the averaÉies Potas-qi-um

chloricie and potasslum sulfate resulted. in the same ylelds
¿:-d d- i t i- or: of

of tui¡ers, Itl certaln er¡!.ceriments u/ potassiurn su-Ifate gave

higher yietos than poiassium chloride, but diö- not ou.tyield

poiassiua phosphaÞe or potassiu$ nitr"a,teu Bergeru Potterton
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and. liobson (6) fou.n<l tna-v potassium chl-oride ba'nd.ed' in the

row reduced phosphorus u,otake i',,hich ::esu}teO- in dela'yed-

rneturity, Thls in turn rec.i;ced |he speclfic graviiy a-nd

yleld of tubers. They conçlud"ed- that potassium su'lfate is

a better Source of potassium Ti¡a¡1 is potasSium chl-orlde

i,vhen a-pplied banded in the ro1,^r with phosphorus anö niirogen

feri;ilizer. They a.lso found i;hat potassiuill chlorid"e

broad-cast resulted in a lov¡er eoncelltration of chloride

ions in the band-ed phosphorus fertil-izer; with reC-u-ced-

a-nion conpetiiion, phosphorus uptake was lncreased." They

a.lso showeo that in nany r^Jiscolsin Soilg, potâssilim-

ma6nesium sulfate appeared to be j,he þest SoLtrce of ;ootassium

for increasing yields and lmproving c1u-ality"

SPEC]FTC G}J*AVT'IY

Tire nost important chara.cteristícs ln Nhe selectlon

of potatoes for processlng are (1) a high specific gravity

or ;oercent sotid,s u (2) a low reaucing sugar content, (3) a

good, perforiliance in a. fry ùest" Kirkpatrick eL a.L,s t26)

steted- that poiatoes of high specific Sravity iiroduced-

þ-,rench frieg which i\'ere crisper, rnea.l ier and l-ess oily than

ltotatoes of low specific gravity. The practicability of

sej-)arsting poie"toes into tr'¡o specific grairity grou'ps in a

commercial chip plant lvas shown by I(unkel, Clregor.y and-

Einkley {28)- Yield. of chips l{a,s higher and oil content lot''¡er
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from ihe tubez's in:hich ha"d- e- high sireciíic gravity"

The yield. of <i-ehydrated poiaio produ.cts is o-irectly

rela-ied. to 'bhe specif ic gra"rrity or pe rcenb solios of pota"toesê

,\nannrti-nu ì-.n r'lnrd'ìzr.o. e'l-. nl / I Ôl ç-aã Kr lenena.n (27) tife
-LIL]UUI'U,JjIË L/\J vLJJ Lr-rlrÉ 59 3L. , \ !- ¡/ ?'irq tra

i,ri o"hr=r. ì:ire si¡ecif ic Erar¡itv the higher ihe ratio of rew to¡frÕlrvr urre

íinished- p::oö-uci, Iiigh speci'f ic gravity in pofato tubers

d-oes not ensure -Yini blre d-ehyd-raief¡ prod-¡.)"ct içi]l- har¡e a

desirable textuf'e, but tubers with lor"i Specific gra\rity v'iill-

:oot make a produci of sLlperior te,tture (40)"

Severe]- workers ( IJ+r3 O r3L 132r35ul+l-u45) have re:ool:ted

rha.L llota,SSiu"iÍ chlorid,e reduced- 'Lhe specif ic graviby of

pota-to iubers to a. grea-ter ex'bel'r.t tinan did irota"ssium sulfate.

Terinan (43) shot'red EYtai s-cecif ic gra,vity oí tu-r:e::'s írorn 1:lants

f ertilized, r¡ith a coilbica.tion of nitra-te a.nd- phosl:hate sou.rces

of poiassium ilrrere similar to Lhai of tubers from plan'bs fer-

tilized_ i¡ith potassiLrm sulfate. Ju.ng (25) riorking with potassiuin

chtoride¡ PotaSSium sulfate and- lrotassium nitrate, reported-

tha.i; fert:-j-izer wirich con.tained- no chlorine .oromoied staL:ch

accumulation in tire tu-'oers, i,'uhil-e Sou.rceS conta.ining chlorine

l-owered- the Starch co::itent . Fa,vo::able ef f ec bS of po'bassiila

irìfral;ê oïr srêe'ìfic sr"a,\t i¡-¡ nave been recent'ì ]r f"e;oortecl inpl,vv

unpublished. ¡lork in Connecbicut* 1ì'Iorida, itai:ne and- iiisconsi.o

{23) "

La.tzko (2Ð coi.ìsid-ered- .cbat, chloride com,oa.red- with

S'dlfate nutrition red.ucefl the produciion of oarbohyd-rates'
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This cou"ol ed "*';ith a d-iminished- conr¡ersion a.nd- t::anslocaiion

io Lhe iuoe¡:s ¡ rr'ia.s hel-d- io be directly rel-ated- to -t he red-uced.

siarcir content of poiato iu.bers of chloricle treated pla:ris"

Dunn a:rd- F'os'b (I2) co:rclud-ed.. ihai ihe chlcrioe ion caused a

lo'i¡rer starch conterlt of riota.toes fertilized l.¡ith rcotassium

chlorio-e in contrast to po-batoes f ert ilizeo. v'¡ith pota-ssium

sulfate" They noied. ihe effec'b of chl-orine on the higher

ivaier conteni and- drou.ghi ::esisiance of to'oacco. Terma,n

(+3) stateo. tLlai' 1:oLassiurn chtorid-e câLises a. higher coni,eni

of rva.ter- in _oole.to iubers e.nd à.n a.ccornpauyi:rg lower conient

of sta.rch ano- d-r¡r na-t'ûer. Ga.u.sma.n (16) noteo tna,i v¡i'len i?re

cu"liure solu'i;ion contained 600 ppm chlorine a.nd bhe d-r'¡r

üsltier vreighû oí bhe tubers tend.ed- to d-ecrease, riarrorl (19) sbaied,

J-l^^! ^a !l^^.--.1,tr!.!Ò"tr, Õ.Lt,LLvu¿rr ihe reduction in sl¡ec1f ic gr'avity is not rnarked-,

higher iràTes of iroiassium surlfate d,ecreased- ihe starch content

of iubers. He su.¿gested tha.i the or¡erall siarch yield is
'orobabl-y rel-ateo- to ihe amouni of poi;a"ssium'üaken up by'i;he

potato plant ra-:cìner t,han sole}y to the effect of the chl-orid"e

io::. on Nhe netabolis.rn of' Nhe pl-a.nt.

CH]P COLOiì

Hoove:: and- Xa:rcl-er (2L) revea-led- thai bhe oi:.Iy con-

sisi,eni coi'rel-atlon beiween chipplng color and. pota-to

comþositiona.l factors was in ihe occLLl:rence and relafive
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concentrations of the recucing Sugars, g1u-coSe anÔ fructose*

fncréasing amounts oi- these compounos resulted in the r:rod-uct-

ion of darker colored chips. iiendel (20) reported, tha.t non*

enzyme,ii-c brovrning in pota.to granules is approximately

proportional to the content of yedu.cirrg sl¿gâ.rs" Kt¡.eneman

stated- (27) t]nat bhe color of d-eh¡idr¿ited qiced potatoes,

either in the dry form or v¡hen reconstiiubed imnied.iately

afbey ¡,rocesslrrg or after siorageS la.y a.l-so be greatly a.ffected-

by non-enzyme.iic dlscoloration, 'Ihis is evidenced by the

development of öar.k yel-low to reddish-'orown color in deh)¡d,rated

diced poiatoes. il€ maintained tYtat dehydra.ted potatoes should-

be prepared frou raw ffÌaterlal tlnat is rel-atively lov¡ in reduc*

ing sugar content if ihe product ls to be free from non-enzymatic

d.iscoloration when first processed and is to rema"ln reasonably

so in storaEe*

¡iecond-itioning is often necessary before potatoes wi}l

make acceptable chips, French fries or dehydrated potatoesÕ

Terman, Goven and Cunninghann (44) reported. thai; certain va'r-

ieties wnich rated low in specific grairlty l{ere satisfactory

íor !'rencit fries h'hen stored- at 50oli-, but none were su'iia.ble

r¡hen stored. ai 36a o:: 4CIo. Becond-ibioning aN 600 or ?goF

for 2.0 io ?B days lolvered the reducing Sr.l¿':ar content in al}

lots of tubers sufficlenÈly for the produetion of French

frj-es with satisfaotory cofor* OÙher ltorkers t22s35) also
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repol.tecj- tha'Û r'econci,i Lroning l-owerS led-ucing SU'gal' concen*

rratioil,* Yarnagucni e! â1, ¡ &7) sfloi¡ed 'bha.t soi]- f eriil-ii;y

had liti,le a.ppe.tett-v effecf on col o¡: of chips mad-e from Nubers

siored- a.'b 4Oo.r: a.ncl thaj siorage temperatu¡e of tu'oers a'ppears

i;obetnenos'birnporia-n.bfactori.nNhecolorof,ooia"'bochips*
Ea.stv¡ood. ¿nd- lia.'bis (13) siated that higher levels of

a.pplied potassiun tend-ed- No improve ciri;o color'. Al.bhough the

d-iff erence v¡as noi signif icant u poEa'boes fertitized- v¡ith

potassiu.n chloride i;enÔed- to give a. slighillr better chip

color than no'bassium sull-fate, t'lurphy and Goven (34) stated

bhgL if chi;o color is the most im;oo::tani; criterion íor

pota.'boes used. f or chipping, l,he u"se of potassiutn chlorid-e as

a. Sollrce of poiassium ina'y be d-esi]'aìrle" Ga-Ll.Sme,n, Cooper. a.nd-

struchtemeyer (1?) shor,ved. that pota.toes receiving high

arnounts of chlorine ha.d less energy-rich. SuEar compound-.

This helps to expla.in v,thy potatoes f e::tilized v¡ith t¡otassium

chl oride in conirast io potassium sulfa'be, results in bef ier

chip color. Ja.cojr (23) ind-ica.ted- favourable effects of

poùaioes fer"tilized- v¡ittr -cotassiurn nitra"te on cleilr color

in i'ja"ine*



}iATËHIAJ,S Ai'iD j'iETHOD$

The effeet of potassiumu aa.gnesl-um, chlori-de, suJÍ'a.üe

and niirate ions from four sources of potassfun and. amnionlum

sulfate at varying raies on potato yield- and qua"l-ity were

studted-* In 1963 and Ig64 potassiun and chlorld"e ions were

u.sed in comþina.tion with varying rates of sulfate ions* f:Y7

196l+ an additiona] irial- was cond-ucted using potasslum,

magnesium, chloride, sulfate and nitrate ions at varying

rabes*

The Netted Lrem variety was u"seô in al-] experiments

because it is usecl excluslvely for processin.g at tire potato

processing plant at Carberry, ft is a va.riety of knowrr high

qua.Iity for F'rench fries a.nd dehyd-rated. potato products and-

j-s also the only variety which has a.}l the desirable cltayac*

teristies required to nake the d.j"versliy of products that

are processed, at the Carberr¡r plant*

All experiments !'iiere conducted on a i¡¡ellwooù Loam (f+¡

soi]" This soil ranges in textu.re on the surface from very

flne sand.y loam to clay loam but is *ored,ominantl-y loam*

Soi] sanples liere ta.V,en from the plot areas and analysed

by ihe Frovincia] Soil Testing Labore.tory u Department of

Soil Science, Univer.sity of i.[anlto'ba, for nitrate nitrogenp

eva:='Jaal.e phosphorus a.nd exchangeable potassium. 'l'he

nod,lfied- Harper iiethoo (lB) r{as emp}oyecl- to determÍne the

c¿ua-ntity of niira.te nitrogen" il'he bloarbona.te (0"5 lttaHC03)

exbr.action solutlon, d-eveloped by O}sen e;L gL. u d35)u was



used to cleternine availa-ble phosphoruso

11

Exchangeable potass*

ium was extr¿rcted- wlth 1.0 i'ù ammonlum acetate (NH¡OAe) at

{}) one rate of potasslum

tZ) two rates of ohlorld.e
Ðer acre

pH I and determined by flame photometer âs outllned- by

,{tkinson et ù,, (5)" The Balrd Atomic fl-ame photometer was

used-*

I¡IELD EXPIJÉ-]I!IhJ\ TS

Experiryut I -(1963)

The e¡çperimental design was a rand-ornlzed, block wlth

five treatments and six replicates, Eates of applicatlon were

as follows:
lorrs ; 2t+,9 lbs ri per acre

ions; 0 and 22 "l lbs CI*

(3) tlrree rates of sul-faie lons; 0, 75 and" l5t ]þs
S04= per acreo

The potassiurnu chlorid-e and" sulfate ions Were suppl-ied-

by fertllizer grad.e pota.ssium chlorlde (fCf ¡u potasslum

sulfate (KrSCI¿¡) a:nd ammonium sulfate ((ttlH¿e)2sot¡) , i\itrogen

(N) and phosphorus {P) l{ere applied at the rate of r+5 tþs lt{

and 6O ]bs of phosphate |PZÐS) per' a.cTe to al] breatments"

Expçt lqeat.JÃ ( l-96¿r ì

The experimental d.esign vras a Latln square v¡ibh slx

ireatments" Bates of applicatlon were as follows:

{1) tu¡o rates of potasslum ions; 0 a:r:d 24.9 fþs I{f
per acre
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tZ) two rates of cl:.]oride lons; 0 and. 22,7 LTls C}-
per acre

(3) 'ûhree rates of sulfate ions; 0, 90 and. 180 lbs
$04= per acred

The potasslum, chlortde and sulfate lons l^Iere supplfed

by fertilizer grade potasslum chl-orid-e, potassium sulfaÈe

and anmoniu¡n sulfate" i\.i|rogen and phosphorus were applied

at the rate of ó0 lbs N and.45 }þs of phosphate {VrOt) pen

acre to al} treatmenËF"

Experlnent III (1964)

The experimental d-estgn was a randomtzeð bloek i,uitkl

nfne trea.troents and" sfx replleates' Eates of applicatlorr

were å.s f ollows:

il) three rates of potasslum ions; 0, 24*9 a:nö- t&)"8 ]bs
KT Per àcre

tZ) three rates of nagneslun 5"ons; 0, L6'5 a:nù 33 lbs
Mg++ Per acre

(3) three rates of chlorlde ions; 0u 2?.? anù 45.4 l-bs
G}- Per aere

(4) five rates of sulfate J.ons; 0, 29^6u 59"2, 95*6 and
191*2 lbs SCI¿+,= Per acre

(5) three rates of nltrate lons; 132u8, 150"3 a;¡'d L67"8
lbs N03: Per acreê

The potasslume Inagneslunu chloride, sul-fate and nitrate

ions wer.e supplted. by fertilizer Srad-e potasslum chlorlden

pobasslum sulfateu pobassíum nitra.te (KN03) and potassium*

ne;gneslum:su.lfate (K2S04 + irigSCI4)* Nttrogen and- phosphorus

iúere applted at the rate of 6O }bs N a;¡r1d- l+5 l-bs of pLrosphafe

{PzaS) per a.cree
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Nltrogen in Experiments I and IJ was supplled- by

fertfllzer grad"e ammonium nltrate and. ammonlum sulfate. In

Expertment III all- of bhe nitrogen was supplied by ammor:ium

nitrate wLth the exceptlon of two treatments where pofassium

nftrate supplied part of the nitrogen, Fhosphorus in al}
ery)erirnents vüas supplf-ed- by triple Fuperphosphate"

Single row plobs were 55 ft. long in 1963 anc- 4o ft,

long tn L96¿+u wi.th r@ws spaced. 40 lnches apart and seed

pieees spaced L4"6 i-nches apart withtn the rowsu ât a d-epth

of 2 lnches" Fertlltzer was applied- at the same d-epth as

Èhe seed. pleees, ln band-s, 2 J-nches on both sfûes of the row'

uslng a V-belb attachment on an asslsted. feed-, slngle rowe

comnerclal planter*

YIELD Äi\tD QUÄÍ,ITY EV¡IiLUATIONS

(a) yield of tubers * Yi.eld_s were calculated. by d"ivld-Ing

totat plot ytetds by number of plants per plob and- nultiply-

lng by the appropriate factor to glve ylelds !n terms of l-00

pound. bags per acre" Yleld-s from E:cperlments I and- II are

elrpressed as iotal and, marketable yields" Markebable ylel-d.s

as d-istinet from tøtaL yields r¡ere deter=rnined by runnlng the

total yields Nhrough e. cominercial grader wlih openings of

t.?/B lnches ln the grad.er chaln, Yields from Experirnent IÏI

are expressed. as total yield" and. yield. of tubers four ol¿nceg

a.nd- over*
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(b) Speclfie gravity Specifie gravity was d-eternined-

by the method outllned. by Àkeley and. SÙevenson (]) anå Blood-

a::.d. Had.dock (B) " SoÕåum ctrloc'id-e solutions rangi-ng ln

s,neciflc gravlty fc"om ]1060 to 1"115 at intervals of 0.005 were

used, samples of 30 to 35 tubers chosen at rand-oil froto each

plot were used. for bhe deternlnations. The ¡nod-al elass as

isolated by the s:oectflc gravity nethod. was retained. for

red-uciry-* sugars asalysis, Frenoh fry color a:cd cooklng tests"

(c) yfeld- of d_ry matter - Yield of d.ry matter was

obtained- by rnultiplying total yield. x percent dry mat'ber"

Þer.ne¡t drv .nâtter waS obtalned, by eonverting Speclf lc gravlby
L Vr vv¡¡v r¿* rt

to percent d-ry ruatter using the Slmplot Converslon Charf,

obtained from the J' R' Simplot Çooe Cald'well, Id-aho"

(d) Reôuclng sugars : fi.ed,uclng sug'ars vlere d-eternined"

by the Dlnitrophenol rnethod- as outlined. by Ross (38).

(e) French Fry color - French fry s'brf-ps were eut

three-eighühs by three-elghths inches and frled for frtro

rsinutes and forty*five seconds in vegetable o3-1 at 3500

Farenheit" Two or three potatoes from each plot hlere used'

for the test* French fries were evaluated as follolusl

(I) ,Freneh frles from !ìxperiinenbs f and fI v¡ere

evaLuated. for coior by means of chlp col-or Photo samples

o'btatned- fron the ìl.ßed Ðott' Potato Chip Contpany of Wlsconsin,

color v¡as raied. from 65 (d-ark brov,m) to gO (gotden brown)"

(2) !.rench fries ftrom Experinen! IfJ were evaluateå
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for color by means of bhe sinploi Fyench Fry Color Charf

obtained- from the J" R. fiimplot soor cs-lðwel], Id-aho, co]or

vras rated_ from I (Iië;ht brou¿n) ta L5 (d-ark brown)"

(3) French frles fron Experiment fII were also eval-u*

ated for oolor by the lir,r-nter CoLor Difference lrieter" Color

d.ifference Nûeasurementg 
'þy reflectlon were mad-e on the Hunter

Color Difference l,{eter, calibrated. lvlth â color Standard'

having L (Iightness) s a (red.ness) ar¡d b (yellowness) readlngF

of ?5"2, L3"$ and 8"2 respectlvely. Tota) color dlfferenee

was eal-cul-ated by i{unterlab tota} oo}or Óifference forrnula

t?) . The French frj-es were allowed to cool for f ive minutes

a..¡'¡d. arranged- in the four by four lneh opÈical eeJl* The

read"ings y,tere taken eighb i-ni-nutes afte¡' French fries were

removed from the cooking oil'

(f) Freeond.ittoni:og stud.les * Reconditioning stud'les

Were earried out as fo]loinrs: random samples of tubers frora

eacn plot in Experlment -tII were renoved from cold^ storage,

(38-/+Oonarenhett)¡ fried. and evaluated for color þy means

of the Slmplot Freach l+ry Color Crriart" Samples were sÙored

a.t, f0oFar"enheii and 60 percent rela.tive hunid-3-ty for threeu

four and slx weeks and !hen evaluated fotr c'econd-itioning by

the Simplot French l¡ry Colos' 'IeSt" Four replicates were

used- for thls e4>erlment*

(g) Boiling tests - Boiling tests vrere performed by

pla-c[ng trnro hand- peeled. potaioes from each sanaple Fpeciflc
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gravity nod.al class into boiling lrater until cooked, The

cooked- samples rr{ere evalua-tecl bry severa-} judges for texture

a¡-d color" fexture was rated. froæ 0 to 4O as fotlows:

(]) 0 very Êoggy
tzj f5 sogsy/^\(3) 25 sllghtly ,realy
(4) JJ mealy
{5) /.ro very meaJ-y

Color v¡a.s rated" from 0 to 30 as follows:

{}} 0 poor
(2) 10 fafr
(3) ?a good-
(l+) 30 excellent

lhe mean val-r.¡.es of'the jud.ges vrer"e useo. in the analysls of
----^t ^-^ ^^V iaLi' !Õ..ILçe e

The analyses and ihe interpretation of the results are

based- on the nethoås d"escribed by Steel- and Torråe {4e¡ in

'rPrinciples and Procedures of SbatisticsÌ¡n
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:--,r; -i:ii',-l'j'I -r- (f963)

The eÍ'fect of chloride ar:d, sulfaie ions ai d-if-f-erenù

T¡_-rúes alone ano in combÍnation fy'c¡r two soli'.fces of pol;assium

a.nd- ammoniun sulf'aie on EotzL and. ¡'ilaricetable yield oí polato

tu'oers is si1o,¿,¡n in ra-ole I' The trea'ùments had no sig¡rifi-

4â.r1.8 effect at the 5 psrcent leveÏ on iotal or narkebable

rrì a-l d
J ¿úe*-G

'rl¿BLH I* 'Ihe effeet of chj-orid-e a-nd- sulfate ioias
at o-iffe::eirt rates on tctal ancL ma¡"ketal¡Ie
yiekl- of potaio iu-llers"

**=v';Ë;oî*lt-p"pïi-c-älîöd-**-*-*****Ylðl:å
'Ireainenb

Kgl-

I'iÇL+(ivri4) 2S0

KGl+(t{H4} rSo

K2S04-r-(Nir4) 2sCI4

Yirso*+{irlH4} esCI4

Z+ "g Z?.7

2t+ "g 22,7 7 5

2t+,9 22 "7 i"50

çlt, a 2q4,8,/ ¿¿

2t+ *9 J-sA

2Q6.6

za+,l+

?LL *2

2A7 .5

2AÇ "2
1f " s *

-:*LU/aÊJ-*-*--: 

:-- =*,LQii$14Ç*)-*-='=*-*- Ï -- -;m":*ffi '--*--*--Tg !-aq*Jaelçåæ Le

?.3L "7
233 -6

zr+5 *a

236 "g
229 "3-

.¿r factorrial experiment t33) at the same iocabfon ilith

three ra.ies of nit::o1eûs phosphai;e and' poNash {CI, 3A and' 60

rr¡¡¡¡¡ì s 11+ 1 -¿*-('ã \ ;.rÊ s nnzr,'ìlrr-.te C- SimU"Itane,lU-Sly t;¡if h :Xpe f inen*
fruul¿w.D "PJL 

u"'.rL\- !

-Z* Potassi-um ciliorid,e i';e"s the soLlree of po'ia'ssit'¡'m useå in
.bhe eicperinent, T!¡e ef feci; of q1"ífenent !í:.:çeÉ cf potassj-um

on :¡ield of markeÈa.ble tuber-s is sho"¡m in 'lla.ble 2u 'l'he
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differences d.u.e to ad.d"ed. potassium fs"om potassium chlorid.e

were not signif icant at the 5 per oeni l-evel"

TABLE 2" The effect of d-iffenent rates of
potassiuin on yield of narketable Nubers

levels of Potassluu
(La/acì

lla.rketable Yield.
{cwí/ac)

0"0

24 "g
l+g 

"8

L82"3

L87 "5
L92.8

¡1 ^ ù

Soil test oata shov¡n in Table J were taken from the

1963 experimental avea i¡rhich lncluded" Experirnent f and i;he

factorial experlment mentioned. above,

1'¿BLE 3 o Iiesults of soil test for Niürogen,
Phosphorus and- Potasslum

Location
and" SolI

Type

NOc-i{ to
'¿ TTua

( ]b/ac )

N0a:N to
t+tfE"

ttb/ac)
Avail. P
{Lb/ac)

Exoh,K
(Lþ/ac)

Garberry

i{el}l^¡ood.
!\r4!.u ¿ra 24"7 h, 5a2

Àccord.ing to the Provl-ncial- Soil Testlng Laboratory,

Department of Soil Science, Unirrersity of iuianitoba (21+) the

amount of exchangeable potassiuru (5çZ pou.nds per aore) woutð

be oonsid.ered- high for cereal grains and. poi;atoes, The laek
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'l-ire rcf nroof yield- response to the a.ddi|ion of pofassium is

not su.rprising*

Chlor'1d.e and" sulfate ions at d-ifferent rates

significant effect on speclf ic gra.vity or yield of

This is shown by the ðe.ta in Table ¿*u

ha.d"

À nr¡

'Lñ

mat'ber,

']lJrJJL-$ ¿f 
"

The effect of chlorid.e and sulfate lons
at, different rates on speciflc grarrity
and" yield. of dry niatter of potato tubens,

Rate of r"ppltcation
/lt /':nl__\,+-y-t,y-v t- -

Yield. of Dry
iriatter

dcwt /ac)
Speoifie
GravifyTreatnenb

iicL

KCL+(t\iH4),Soru

KGL+{wH4) 2504

K2s04+(iun4) rso4

K2504+(NU4) zso¿r

22*7

22"7 7 5

22^7 ]50

75

150

c} Ë0

2t+ *g

24.g

2l+.g

2+ "g

L.Ag66

L.o971

L.A972

I.099ì+

I "0996

4lJ ?n

57.O3

59 "a3

59,86
n^s

Neiiher chloride nor sulfate ions at different rates

Ttaù any signiflcant effect on texture or color of boiled

tu-oers as is shoi,'¡n by the ð.e'Ea- in Table 5 "

The effect of chl-oride and" sulfate ions at d-ifferenf

ra-tes alone a-nd in conbina.tion fron tv'to sources of potassium

a.nÖ amrnonium sU-lfate oil -i'rench fry color is shou¡:: by the

&aba in Tab}e 6* The chlorioe ions gave a significantly (0"05

lighter color of French fries than the sul-fate lons in two

out of three caseso Different raÙes of sulfate ions appeared

to har¡e no effect on color oí ¡'rench fries"
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¡ttrì Jr :' {
L)1uÐ* J O The effect of chlorid.e and su-lfate ions

ai d.ifferenü races on bexture and color
of boiled poia-to tubers"

lìate of ¡rpplication
Qþlqc) - Textu-re* color*C} s04Treatment

KCl

]ic}+(NH4),SO4

äcl+(NH4)2S04

KrS04+{}r}I4} zS04

K2504+ ( i'tH4) 2S04

,LL q

2+,9

2L+ *g

^1,lLl "Y

zl+ "g

22 *7

222

?22

75

160

r4n

3A ^98

3!.9Q

3L*93

30 "87
33 "L7

c-t Qc

21 A2

2Q,6Ð

2L"83

n^s

uuälgh.r numbers represent a- mol'e nealy texiure and'
a betier color

The effect of chloriÔe and. sulfate ions
at d-ifferent rates on eolo:: of F'rench
frie s o

'Ireatmenü

Ê.ate of iioolicaiion
_ \ LO/'7e )_ French {r¡rcol-orC} S0/+

i';C1

KCt+{i{Ii4}rso4

äCJ-+(i'rII4) 2S0¿¡

7i2S04+(nI{4} eS0¿t

ß25a4+(NI{4) zS04

olr nL*a(

çls, 2

çlt Dp¡@l

22,7

22.7

áL" {

I 5tì

/1

'1 1

82^33 a

Q? A,> avtuÐv

79.33 ab

78 "33 b

77 "67 b

ì'r i-.ligher nu¡obers represent a
+;;i ùsis¿ nsu io-entif ied by tlie

sj l-ni Í'iC¿.nfr ¡¡,4 i f 'lcnc'nr aEp4¡.!rÅr ¡vÇ'-rr vrJ u rr. r v: v¿:u

ilul- b iple irenf,e 'Iest )

I i c. l,¡f ¡n ¡n-l nz"I rF À¡vv¡ vv4v¿ Ê

arirnê 1ot,l.at, (.¿ ì^rl nlep?:t:ju IU uvuÁ \*g "the 5íb leve} ( Duncanr s
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EXPEiiïi'iEi!t' iI (l*961þj

j,ieiihe:'potassiun, cirlorioi.e nor. sulÍ'ate ions at diífe*
rent ra"fes i'*e.a any si¿nif icant effect on total or r¡arketable

yield of ootato tubers, äs is inoicateo Dy the iata shor^¡n

in Ta-ble 7 "

I¿ßLL f "
The efíect cf poüasslurn, chlorid-e and
su,l-fate ions at oifferent rates on
total ano inarkete"ble yiel_d of potato
tubers *

Treatnent

i:.ate of Applícation
- ß p-le-ç )- - *."

Yield.
(çyLþJqc))_

ffic1 so4

KGl

iiCl+ilrH4) rS0U

KC]+(iiiH4)rSo4

K2,504+ 1i'tH4) zSot+

K2s04+(itH4) 2so4

Check

2lJ o

zl+.g

4lJ, "9
24 "g
2t+ "g

0*0

22*7

22 "?

ùL a !

180

9Ð

180

Qô

Lg6 
^3

202 u7

lgB *&

rR" oLvÍ ø/

L74"9

191 "5

L?6 
^4

l8o.B
t2Á lJÉf va ¡

l-52 "L
LQ) *'(

n^s n^þQ

Soil 'best dara from E,lperirnents II a.nd, lII plot àvea

are sì':or¿n iir Ta.bl^e B, :-rs fq ;1>'-¡;g¡iment Iþ the Pr"ovincial

soil 'Iesiing Laboratoz';r, De.naz'tment of Soil- Science, Univer*

sity of iia.niioba {24) ltou}d co}1.qioer t}re ainount of excha.nge*

r,cle potassium (4b8 poulds 1ier acre ) hrgh for cereal gra"ins

a.nd potatoes* The lack of yield response io ihe ad'dition

of potassiuro is therefore not su.rprising,



¿,d

'I¿i3"[,H Êi* iie.eul¡s cf soil iesN f.c:: rii t;r,clen,
phosphoru.s and potassi'¿me J-9bLi "

;;;";;" ";;- ;vffi: Avz.jL" !* ßxch* K

*e-q¡f iv-pF 1aqÀ*- {rp/-+ç }- - **Á!Þ/sP} -

i{Oqitt
ba 4 t'L*

Ca.r'ne ;:ry
liel-I.,¡+ooe Loain 2J- ?.9 ?3 02 &68

The resutlt of i:o LaFslu.ro, cnloricie and sul-Í'a-f e io::"s

e"v dii-fereä.t ::ates al.one ancl in co¡ibinatian f'ror: tr^¡o -qoLirces

of -;otassi-um anå a.nmonium. suifate oTl sDecif íc I'ravi-ty and-

yiel-d- of o:;'¡r met¡:er is shown b¡r the d.ata in. Tabre 9*

T,riiilEl 9. The resli,l-t of potassiu.n, chlorid'e ar:-d

sulfa.Èe Íons a-t c.if'ferent rates or)
specific g:r'a.rricy and. yie)-d. of' dry
matter of i:ota.to tu."Ders 

"

.$.a:.te of i'rpplicabi.on
(nên i f i rtut/!v

Yië:fd 
-äf--jËT

j'ratter1reafmenf
¿\ el SOn Grar¡i¡Y ""^, -Jp.:,:iJp"ç)-"

Check

Kr$CI4+ {irbÌ&} ?$o¡.

JÍ.G3

K2.S0¡.+{$iH4} 

'SOUri.ü}+{}r}i4} 2SO5

KÇl+{i\iiì4} esa¡+

I .0831 are

.r-80 .0 ] .0816 a b

I*081-1 a, b

90"0 l.08l-0 a b

90,CI I ,0801- n

.l-80 . rt l- 
" 
fl?99 .tl

0*c

2Lþ -9

2+,g

2ì+.g

cLa

zl+,g

22.7

4ÕnLLo {

-Õ fi
L/'t {

lJl' ?R

¿10 .0¿!.

+.i- e oÐ

?? nn

L'(,L 4Q-)

Lt3,52

4.r":? ".*
;l î\^!^
"' L¡<J- I:4,

2'î Ê)

nct id-eniifieo- ìry the
s ip:zri f ic.antL:¡ ni f f evenf

sa"me l-etter
at trLe 5yà

{n h\q*9'-r'
-l o sra-l¿ú t 

-¿ 4
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The tubers from the check had" slgnificantly higher

speclfic gravlties than those from the treatnents having

both eh]-oride and. sulfaïe ions, The d-lfferenees however are

not iarge being a reduction of only A*61t, percent in berms of

bobal sofid.s content from the hlghest io the ]owest specific
graviùy. The treatnents resul-ted. ln no d.lfferences in the

yfelcr of dry natter of the tubers,

The applieation of potassS-um, chloride, and sul-fate

ions at a-ifferent rates alone and- in comblnation from two

sou.rces of poiassium and. aamonlum sulfabe d-id" not significantly

influence th.e texture and. color of boiled tubers u àÐ shov¡n

by the C,a.ta in 'Ia'ole I0* I{arrop (}8) si;ated- tlnat to deiermine

d-lfferences in texfure by panel a.ssessment the d.ifferenceE

in d"ry ma"tter musb be in the ord.er of one pereent" Convert-

ing specif tc gravity to d.ry matter the C.ifferences in

Experirnent ff v¡ould. be less Èhan one percent and thus lt is

not surprising that no ciifferenoes in i;exture were noted"

Applicatlon of potasslumu chloride and- sulfate ions

aL d-ifferent rates d.id- not influence the color of tsrenclt

fries aF is shown l¡y the d.ata of 'ilable lf*

EXPERTi,IðÏ,jT tII (1964i

The effecL of dlfferent rates of potassåuuu ìnagneslum,

cirlorid.e, su.lfa.ie and. nitraie ions from íour Êources of

potassiu-¡n on toLal- yield- and- yielci of tu.bers four ounces a.nd.



^l¡lL?

TABLE I0, The effect of potassii.?,m, chlorid"e and
sulfate ions aù d.ifferent rates on
texture and color of 'ooiled- tubersu

Raie of Applieafion
. .Gþ1aql- --

Treatnent w n'lr! vÁ so4 Texture* Color+ç

Ç]neck l+

Tici

Ktl+(lrlH4) 2So4

KÇl+(i[H4]2S04

1^
K2504+(i,i;{4}2SOU

K2504+ (i,ili4) 

'so¡

0"0

L* aV

24 -g

?ÌJ O

?+ *g
pLt o

22^7

2?.7

22 "7

90

TÕU

90

180

31*ol

2A *AL

30.83

30,63

Qn 1?

)U ro.)
lf ns "

18,0 5

18*21

JOç¿U

w*60

117 
"nL I 6 JV

l. ¿L'(.4þ

è,r liigher numbers re,creseni e- Hoï'e raealy texture and.
betier eolor"

'IAISLE ]1, Ihe effect of potassium, chloride a'nd'
sulf'ate lons at dÍfferent rafes on
eoLor cf ¡'::ench fries.

Treatment

R.aie of Àpplication
*(]¡/Pe ) --1{ tl $04

French
E¡r"rr

äãîo*^-

Check

J\UI

KrS04+{i'rir4) zåat,

KCl+(i'rH4) Z$t4
tiCL+(i[H4)2So¿u

K2S04+{}rH4}2S04

0"0

2t+ "g
2ba

4* øY

2lJ o

f I tt

22*7

0*0

22 "7
??,)4d a g

0.0

\J

180

90

tB0

90

82^5Q

82*5A

ör 
" 

CI'l

88 "83

Bo.83

77.5A

rs liig?:er r.r.rm-llerË represent e Lighter color*



over is silov¡n by the d,ata- in Ta-Ì:14 L2" Sta"tistical ana-'ìysis

of 'Lhe d.at¿r indieatecl that ihe treaiments had no s ignif icÐ'nt

effect oir iotal yield or ylelei of tu.bers four ounces and

a11ra7ì

In no ca.se i.te.s tire yield. sig:rlficantly i¡Ìçysased 'oy

'bhe aqdltion cf pota.sSium" This is not surprlsing sjnce

soil- test ð.ata. shown in Tables 3 and.8 ildicate t'nat bhe

soil wes high in excha-ngeable potasslum"

The effect of d"iffer.ent ra.tes of pota.ssS-umu magne.q*

iu-rr, chloride, su.lface a.nd. nitrate ions from four Sources Of

potassåum on S.rlecif ic gra"rrity and" yielo. of C.ry niauter of

potabo tubers is shor.::r. by 'Lhe aa"ta in- Te-'ole L3*

The iubers from the check irea-tment '¿z.ve a significantly

(0,05) higher specif ic gra.rrii¡r then the Ìr1ean of the specifie

L:ravities of the tubers from ¿.tI ikre Soi.lrees a:rd rates of

pobassium com'oinecr (Append.íx I0), The applicarion of ;oota.ss*

ium nitre.te reslrlted in tu-bers rçitin a signiÍ'ica.ntl-y higher

speciÍ'íc gravity than tnose from plots receÍvirrg pota"ssiuni-

magnesir¡m su-l-fate anc- potasslum eirloriae, Tubers from ihe

poi;a-sslum chlorid.e, potassiun-naglesIU-m sulfate and- potass-

iu.-m su]fate plots d.id not ¿iffer significantly fron one

ânother* Different rates of potassiu.n haO" no signiÍ'leant

effect on specif ic grarrii;r of pota-to tubers (;ippendix l0) 
"

The red"ucilon in speciflc gra.iríty of potato tubers

by d.tffez,enb sou.rces of poia.ssium appea.ï's to þe d"ue to the



T
re

at
m

en
t

K
Ç

].

iih
ec

k

Ii.
)$

0¿
$+

-lv
ig

s0
4,

K
ï'I

0j

K
Ç

1

K
r$

et
¡*

.*
i'i

g*
04

.

liÌ
riO

3

K
pS

04

Íi2
s0

4

'Ii
'L

.fJ
L¡

ì 
12

" 
:l'

ire
 e

f,'
fe

et
 o

f 
di

f'f
er

ei
rt

 r
at

Ê
s

m
ag

ïìe
si

u.
m

, 
ch

lo
ri.

de
u 

su
lfa

te
Io

ns
 o

n 
to

fa
l 

yi
el

ö-
 a

:r
rC

 Y
ie

ld
tu

be
::s

 f
ou

r 
oL

tn
ce

s 
an

d 
o\

¡e
r

;ia
tÇ

 o
f 

;r
i¡P

l"i
ce

'h
.i 

on
.

/1
( 

-t
_ 

b,
/ 

¿
r.

e 
¡

%
*^

ã-
ì\-

-*
--

-,
* 

:-
Ã

.i.
 

-,
-¡

i
.ç

{ 
l,r

 c
¡ 

C
l 

S
f}

, 
ìr

if)
 _

À
! 

.(
 rË

, 
v&

 
"'-

Lf
 

"'*
 3

¿
i,9

 " 
o

0*
0

l+
g.

 B

4t
.g

. 
B

)L
L 

o

z¿
+

.9

24
, 

A

¿
{.

9,
I

2)
J 

a

h.
q 

il.
,¿

rÊ
 

|

't?
 

rr

ec
 

rl
* 

Ll
aø

 
[

lO
 ":

^f
r 

-^
^1

..^
^.

S
r.

*
LJ

.L
 P

U
 t

/ 
d"

 ii
 È

 J
- 

L{
IJ

r 
$

a"
nd

- 
nÍ

tr
a-

te
oi

' p
ot

at
o

lO
t 

2

13
2"

8

1À
D

 R

:t?
D

 R

L4
,1

 t
ì

1"
'2

 
R

1,
3 

2.
 8

r.
)o

 "J
1'

,4
C

 p

13
2.

 B

'I'
ot

a 
l-Y

le
 ]d

. 
{ 
er

vt
/a

.e
 }

O
Ã

i 
A

lO
q 

-l

I 
A

( 
I

I 
oJ

 I 
r')

J-
 7

'-r
 ø

 {

lq
t 

-ì

l_
88

, 
B

L8
5.

4

1R
? 

A

l?
8 

.l-

l-8
0 

. 
B

4c
i 

2

?Q
A

îr
öu

ir*
ö-

üä
r'"

,e
.s

'
qn

rl 
^1

rô
F

i-3
E

 ,
 o

13
6.

3

L3
2.

5

l-3
0 

.0

lJ
2"

5
1 

?r
J 

C
ì

l?
1 

?

l2
l. 

. 
5

1"
25

.I

1'
l 

s
-]

fu
 *

as
^*

.-
. 

**
.-

 -
."

-.
- N
)

Õ
\



'J
re

at
m

en
t

'J
'Ä

B
LH

 f3
" 

T
he

 e
ffe

et
 o

f, 
d.

iff
er

en
b 

ra
te

s 
of

 p
ot

as
sl

um
u 

na
gn

es
Lu

m
o

eh
lo

rld
_e

¿
 s

E
lfa

.E
e 

an
d 

ni
tr

¿
:"

te
 f

on
s 

on
 s

pe
ci

fic
-g

ra
vl

ti
an

d-
 y

le
ld

 o
f 

d"
ry

 m
a"

tte
r 
of

 p
ot

at
o 

tu
be

rs
.

Ç
he

ek

;il
\o

^

I(
I{

0a

K
2S

0r
p

K
sS

04

K
2S

04
**

iv
ig

S
04

K
sS

0$
rlg

S
04

Jl
U

¿

K
0]

rL
ab

e 
of

 r
rp

pl
ie

at
to

n
_:

*_
*$

M
et

*_
.-

K
 

H
s 

cl
" 

**
**

E
õe

 -
--

ry
"

0"
0

2¿
+

 ^g

49
. 

B

?I
J 

û

4g
"B

zl
+

 *
9

49
.8

"lJ
 a

49
, 

B

I 
l'\

 
!a

33
 "

o

* 
Ð

at
a 

no
t 

id
en

tif
le

d,
dl

ff,
er

en
t 

aü
 th

e 
5"

t"

Y
åe

ld
- 

of
,

D
ry

 lu
la

.tt
er

sp
ec

rf
te

 G
ra

vl
t¡

r 
(c

w
b'

/a
'e

)

13
 2

.8

L5
0 

*3

Jb
7 

t'ö

L3
2-

 *
B

13
2.

 I
13

2"
8

13
 2

.8

13
2"

8

13
2^

B

?9
 "6

59
 "2

lq
l 

?

22
n

A
v.

- 
O

 
C

LL
l L

L

1 
^^

- 
/

T
 Ñ

 U
Õ

Jþ

i_
 " 

oB
25

]. 
* 
oB

ï3

1.
 o

B
14

I 
* 

oB
o¿

F

3"
o8

ol
-

1 
* 

C
IB

04

tr
.0

 7
go

by
 th

e 
sa

m
e

I 
ar

ra
l

úv
vv

*ð

1.
08

28
m

ea
n

L.
oB

21
 a

iÉ

Ie
tte

r 
(a

ob
) 

ar
e 

st
gn

lfí
ca

nt
ly

1.
08

14
 a

b

fu
,-

¡ 
-r

 (

?o
 'ì

 ?
,

4l
-s

og

38
 *

43

37
,9

2

39
- 

07

þo
 *

B
o

+
l ^4

2

1o
08

03
 b

L'
a7

97
 u

N
)

d



^^¿ó

assooiated- ion and" was greatesb with ihe cl¡lor:rd.e io-n*

This is indieaterl þy the d-aNa in Table ge i,¡here the chloríde

ions in combina'bfon v¡ith the sul-fabe ions red-uced_ Éireeifie

gravi-fy -i:elow the check, but su.l-fate or ehloride ions alone

did not* Thls is also shov¡n in Tabl-e L3 v¿here potassium

nitrate ha"s a hlgher s,':ecific gravi'by of potato tubers than

pota"sslum ehloride and poiassium rnagneslum sulfa.te. Rader,

i,¡hi"te and. WhtÈtaker (37) shov¡ed tlaat t]ne sa"It index from

potassiu.n chlorid.e ana potassium-nagnesium sulfaËe is higher

nlna:n tnat of poiassium nítrate and potasslum sulfate" It
could be that the hlgher salt index oau-sed. a red_uction in
specif ic grat¡i¡y of potaì;o tubers"

The effect of úlfferent rates of pobassium, magnesi-un,

chlorid"e, sulfate and. niira.ie ions from four sources of
potassium on color and. iexture of boiled tubers is Ëhown

by the date in Table ]4*

The treatments d1d- not significantly influence bire

fexture of boilea tubers, but the applåcation of potassluru

chl-orid"e and. potassium sul-fate had. a sf.gnificantly bet'ber

color of' boiled- tubers tha.n the potassium-nagnesium sr"rlfaie

treatraenf " Thus it wou"]d e_opeâr t]nat, the rna"gnesiun io¡rs in
conjunction l.¡ith the adc.itional sulfate ions Tnrere ad.versely

affeci:.ng ihe color. of bolIed uu-oers"

The effee| of d.ifferent rates of potassium, magnesiurm,

chlorid"e, sulfate a:r,d. nltrate ions from four soLrrces of
poùasslum on percent red.ucing -quga.rs and lirencl: fry coJor
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3a

potabo 'bubers is sholun "oy ùhe dafra in Table l-5" /{s ind,å-

ca"ted. by the d.ata in the table neither pereent reducing

Lqugars nor ïlrenoh fry color of potato bu.irers l'¡as signifl-

oa.ntly Ínflueneeô by the üreati.nents*

The analysis of aevariance involving i:ercent red-ueing'

sugars and. coloc af French fries gave correlation values

of 0.035 for the error eomponent a"nd- 0.530 for the treat¡nent

conponent* These values are not statistically siSnificant at

ihe J percent level lnd,icatíng iha'L for thls er-periment there

ïraÊ no assoclation 'oeüiqeen these measu.rements* However, the

treatment having the }owesÈ percent red-ueing sugars gave

the }ightest color of lîre:ach fries a.nd the treatment having

the highest percent red-ueing su"gars gave the d-arkest color

of French frles. Dif fer"efl.ces beti,lieen breatne:nts in pereent

reducing sugars and in oolor of !:'rench fries were sraal}*

Thfs is proba'bly one of the reasofl.s why a Dool'correlation

was attained., Also, t"reneh fry color evaluatlon vras done

severaL r¡eeks after ihe d-eternina.tion of percent recrucing

sLrgarÊ and it is posslble Einat slight changes in percent

red.ucing suga"r occurred. d-urin¿; that per'ioa accounting for

the lack of a signif i cavtt correla'bion"

;ina.lysis of co''¡ariance l{as ca1cul a.ted. involving

reàd.Xng obtaÍned. fron the F{unter Co}or Difference i'ieter and-

vtsual rating of color of t¡rench fries a3d percent reducfng

srlriâïrs^ The correlation values are presenied. }n 'l'able L6*e 1^i)¿ø e a
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TåIBLE ]6" Correlation beti^reen l{u-nier CoJor
d.ifference meter va.lues and- vi-sual
rating of color of French fries and'
Percent red-u.cing sLrgars e

Compari-son Replicates TreaËmenì; Error Total

Vlsual rating vs.
8?LËt read_ing

Vlsua.l- ratlng vs *
il¿rr read.ing

Vlsua} rating vs"
rr10rr read_ing

Vlsual rablz:g vs*
total color d.åffe*
ren0ê

lá Reduelrrs: suåars
vs " 

t¡Lrr read-ing

iá xedu.eing sugars
vB" lt¿lr reading

/n &edueirtg sugars
vs * rr rotE read"ing

la B,educing sugars
vÊo total eolor
ååfference

I "93"'"

0 "85"

ø "55

0 
" 

B?{+

a,6l+

a *t+9

Q "73

0.6¿l

0 "57

0.51

o.l+5

0,49

0 
" 

69--

0"58

a,63

e,6z$u'

a -37"

^ t, "s##U.L*2

g *62**

0 "09

o *14

ô 12

. , rkd'.

0"bap

Q 
^l+6

n ¿r?""

^ 
/e " 

'\0"þ¿

Q ø¿Ó

0"28

0 "09

CI "64
o *CI6 Ð,26

-)i 5 Peroent
-)êi 1 percenb

]evel- of signlfJ-oanee

level- of sfgrlifíeanee



3-3

Ílig:n,i ilee.n-t, *o;¡i1sfúr.iicn va.lu-es xfere o-Ctai;:ed for ez'rcr

Z.Tld 'io-t,z]- ConnOneni;S in ¿:-,1-I COtrpari SCng Oi' r¡iSt'te.li relti:g Oíi

cc-Ic:: of l¡r'ench íries '¡¡iih o'o¡eciive aveluâti-on-s of L, a- â71'd-

b re¿iaiirg: and- toia]- col-or difference" Sign.i-í'ica"ni ccr'rel-a*

-b:-onva.l-ues'oetrueenLread-in¡,sancrpercenÌ;r'ecrucS"ngsu'gaT's

v,,er'e obia.in*tì- for total com-Êonent a"nd iz'eatmeni cÕaporÌenrÞ

and ía:e ¡oial conponent -Debween a reading: a.ird, percent ::ed'l¡-t*

eng- sligars' itunte::1a''r: eval-ua'tioÊs tlier'Ê oone ai the same

tine aS -¡isual- rai;ingÊ* COrrela.i;ion oetv¡een percent necit-tc-

irrg. s¡r-,!â.J's and. Úhe nr-¡.n'i;erte.b v2tf.a'v¡tr;: inclicaie 'Ûhai; objeetive

r¿:.ijn€is Ð.j'e moï'e âccu're.re 'cha'n r¡isur¿il ::a'i'ing*

r,ma.L.i¡sis of ¡¡s.::iå.nce 
"^;ere 

ru,n or'j. a3-1 oì:jeciir¡e col-or

re¿iing cla.iar cÍ' -l-.-rei:ch i'ri. es ' Sigr:"if ica:e'¡ diÍ'f erences were

obiaileC, for L ::eadinglS anil i;ctai co-l'ol: OifÍ'erence Duf, nol

lor a. anc l: rea.ding. The effect of cifÍ'ereni :a¿'i'es of

oota-ssium, rnaø_-tresir.iu, cnlori.o-e, sui-fa.te and. niir=a'be ions

fron fou:: SoU.r'ceS cf po'üassium on objec'i,ir¡e co--ì-or :raNinp:

of' ¡'rench fries by L reâ.din¡¡ a"nci icta"l- color ciiffei'enoe

rs shor,'r:r. ì:y the d.a.ta oÍ' '-l'abl-e Ï?-

'-lhe o.r:dez' of potassiurn SourceS weS the Salne for the

i'¿fo ï.e,'ûings naliely potassiun nii::a'be gave the i-igl-iiesi; color

Of ¡'re nçh i'r'ies r'ollorxe d by iroïa.SsiU''æ-mA¡'nesiullt su"l ír-: be, pO*

ia,ssium chlorice ancL i:otassium su--LÍ'aie " i\one of ihe nclta'ssl'¿r¡

sol;"ï,ce*q å:a.ve ¿ì, iiE,hter colo:: ¡'renetr í2";'' i;ha'n ì; ne chreck*

..i:he s-pplica'bion oÍ' -oo¡assi-um TtL-vrê,Te re sulted- ii:- a

signif ie?,.nt¡f, Lignt,er colo¡ of l"rç:Jlch i'rf es âs i-nd-i-ca"ied oll
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i>

Ì;he L readings and total coloz' d"ifferenee than ihe potassilÃm

sulf¿.te anC- potassium chlorio-e treatnents ' r\lthough the

potasslum-nagnesiutl 51¡..1 fäte treatmenü gave a signiflcanily

ligirter color of Fyench fries oy total color oifference 'Lhan'

potasslu.ro chlorid.e, tliis oifference was noi detecied- by the

L reaclings" Applicaiion of d.ífferent rates of po.Lasgium

had- no effect oïl color oí -'z'ench fries as cr,eiermlned- by L

read.ings a.nd- iotal- color o-i-f ference *

since a.nmoniuizl nii:'ogen oan be rapialy oxrd"ized- by

soil organisms No nitrate nitrog:en it would Êeen 'bl'rat the

a.bsence of chloricre and- sulfate ions and. not the r:resence of

the ad.d.itionat amount of nii;rate ioils had a beneficia-} ef,fect

on color of i.'reiech f'ries" 'l¡he rnagnesiu.m ions in combina-tion

with sul-fate ions dtd" not ctiffer significantly fron the

potassium nibrat,e treatnent " since sulfate ions ga've à

cr¿¡.rker col-or of j:'rench fries it rnar oe ihat bhe flegjlesit't!]

ions oi'fset some of the d-etriroental effecis of the su"lfate

ions,

íigÇO i\Ð J !I O i\I i"l-G Er{f HäII'¡Ï]'[T

Ihe effect Õf treatiuents on col0r oÍ' I"reneh fri'es

-íro;n tubers lielcì- ai 3Bo to 4OÕF and ihen reconui'bioned for

three, four e.Ád. slx weeks {Tao}e fB} on co}or of French

fries v,'as not siEnifieartt'*
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To be a.eceptable for -orocessing, French fry samples

should- have a. rating of I ar less, wii;h only a small per-

centage in rhe 10 to LZ range. ¿il} samples taken out of

stora.g.e ai 3E-l+0oir, i/,rere wraccepiable for naking t''rench

fries u'irtil they hað gone ì,hrough a" ihree week period of

recond.itioning. Only a sina.l} d"ecrea.se in lightrress of color

of French fries was noted fron the bhsee Ùo four week period

of recond-itioning" ¿fter four weeks of reoond-itl-oning little

or no change in color of iì'rench r'ries appeared. to take place"

'The ef'fect of different brea.tnents of potassÍum sources

on Color of ¡'z'eneh fries becones of lesser" importance 
"¡Jhen

compared" v¡iih ihe effecb of tenperatu-req This is ei¡id-enced.

b)' the smal,l oifferences in color between íeriilizer freaü-

nents a.q coiopared- io 'che la-rge d.ifferences in color of

french í'ries between tu-pers held- a.t 38*¿l'0 ciegrees Iì'" and-

tu.bers recond.iì:ioned at 70 degrees l'" for ihrree weeks*



Si,ti'iï,LA;tY .iit]Ð CCi\CLUS ïONS

l,¿o si-¿,ni lj,canÐ yi.elC t'es,ocnse to the acd 1cl-on of

pot-,assiuÍr fertil i-zer t¡;as oi:iairiecl in any experir:en'b" 'thf s

i-s not su..rprisrng; as j.il -poih years the f ielcs testec had-

nrgh erchan¡.eaoie potassiun" Jt i,;ould appêaT' ihe.t ihe

u-se cÍ pctassiurn ferrilize:'s for- increasing yiel-ðs of' poNa*

'Loes on â. L,,rel-"1''irror-1. .Loam scil i;esil'ng niE;n in e;cci:angea-Dl-e

potassium is not justi.f ied.

'lìhe reduciion oÍ' speciflc grarrlty of poia-to tu-De::s

from O-iffey'ent -sûì.i1:CeS Cf poj.aSSi"urn â"lpeareir fo -þe C.u.e fc

th.e associ¿r'i:ec ions a¡-rl. t.raS greate*ql; r¡ith Nite c'hIo::id,e*

:i-'h.e aCciir:i-on of' lrciassiun ni'[rate z'esu]-ted ín ihe .r east

-r.educticn in specir'ic ájra.rriiy of a.ny sou.rce cf poi:a.ssium

i:uç r,va-s not su.peri-or ùo ih.e check, ¡:ll-thoi-l5ih certain treai*

nenÈs r.edused specif ic gr': rri,iy siightl¡' in no ca-Êe did- ihis

re Sul-t in iuberS uns¡-litai¡J-e Í'or' l:,rocessing of llrench f's"ies

nor rcere yieJ-is oí dry 1¿¡¡*" infl.uencecì -r:y I'l¡y poiasslu-m

scllroe "

rrJthoup'h the ïube::s l{ere a'n-ai;rsed' foi' ¡;ei'cent :'edi-t-cing

SLIEe-rS in i.xperirtenì; Ij-j, siSniÍ'ica:n; O.ifferenc'eS 1iÍere not'

c.e tecrei-. i{cl;e'ver,u potasSium ::itre-te anpeared to give ihe

loi¡esi ,oez'ce¡.t reCncizrgL suÉr.ars * ,iissocratron beftleevi t¡isual

color ra.i::'r:-E af ,þ'r.e:nch fries e.nc percent reduciirg SuÊiar-S

1\as ïtoor* 'Ihe si¡a1I C.i fferences betr¡e en breatmen'bs in

Vjsual cclo:: ::aiin¿; and. peL:cent redu-cin¿': Su.lral'S a.no the

Sel,-elîAl loieekS interVa.l- be-Lv¡een the i;t'lO e v¿.]t-i¿.l1,ionS nFy naYe



?o

eal¿seö the poor association" Iloliever, cl-ose associaËlon

was obtaineo. -,¡¡ith visual ratlng of l'rench fries and, i{unter

Color Differenee l,iefer rating of color of French fries"
Some essoclation lsas a.lso obtained -e¡iih percent r"ed-ucing:

ÊL¿gars a.nd L and. e- read"ing', of color of French fries by

f-iun'ber Color Difference i;ieter*

Visual color ratings of l+rench fries r,{as not ccnsist*

entl;v affecbed- by different lons a,nd" usually no real

d-ífferene€s were cl.etected., except in Experiment I where the

ohloricie ions appeared" to give a lighter eolor of Freneh

fries tkøn su.lf'ate rons. Objecbive ra"tings by .f, readlng

a:rd boÈal eolor difference reading of color of ¡rrench frles

in .dxperi.ment IIt showed potassium nitrate to be superior to

i:otassiu.m sulfate and potassiiam chloride but ¡'roÈ superior to

potassiurn na.gnesium sulfate, Houev6v, the trea.tment vsith

no ;ootasslun gave the best color of French fries v;hen

measured by L rating and total color differenoe"

Texture a-nc1 color of boiled tubers was not affected.

by d.ifferent ra.tes of potassiuru, nagïÌeslum, chlorid-e, sul-

taue as nitrate ions exeept in Experimenf Ifï where aagrres*

1u.n and ad-diiional sulfate ions appeared to gi',re a poorer

color of bo1]ed" tubers6

ldo d.iffererrce in reeond"i.ì;ioning abilåiy due bo

potasslum soLrrce i.Iere noüed., k'hen potato ì;ubers were

processed. i.nto French fries d.irectly fronn 3g:4Oon storage



l+g

all treaiments gave an unaccepta.ble produ"ct ' 'Iuþers from

aLL freatrnents i^Jere aeceptable for processing of French

fries after three vreeks of recond.àiioning aË ?OoF. a:rd

6Aîi retative hunid-ity, Very libble chenge in color of

F,rench Í'ries occur-red after longer period"s of recoilolÈlon*

ing, The recond-itlonlng e4>erlment also indieatecj' the

tremenÔou¿s influence of stora.Se üenpera"ture of potato tubers

on color of French fries aS cornpa.red wtth ühe Small diffe-

rence d"ue to treatrnent effectsu
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