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A potato fertilizer experineni was conducted in 19ó0 and, 1961 at

three locations to d-eternrine the effect of variou-s rates of ni'r,rogen,

phosnhor'.:-s and 'potass'iu.m on yield-, specific gr-avityu asco:.bic acid,

texbure and. chip color of potato tubers" The locations ínc'iuded three

typical soils on r,¡hich lrorüatoes are gror.d.n ín lria¡itoba"

Yield resnonse to nitrogen l,ras anparent on a.il three soils, to

ohosphate on the lj-ghtest and heaviest,, and to potassiu-m on the lightest"
idi-trogen reqrtirements for potatoes r,¡ere shor¡n to be qrrite rnodest, as

optirnu-ra yields r.Iere generally obtained wiih thirt¡. pounds of ar;plied

nitrogen Ðer acre on second crop 1and"

Specific gravity r,¡as red.uced b¡' nii;rogen and Ì:otassìu"m in most

cases. In generalu chip color inl,ensity r+as recl-uced by poiassi-u.m and

increased by niùrogen, bu-t no treatment affected coror intensity

sufficien'b1y to resu-lt j-n u¡racceptabl-e chiÌrs* Te>:turre i,¡a.s impairecl by

nitrogen and b¡' potassiun, bu-t on one occasion r¿¿s marked-ly improved by

the latter, This uas construed to be du-e to ar increase in amylose

conient. Ascorbic aej-d. was inconsistently reclu-eed. by nitrogen ancl

potassium" Evid-etrcê tt"âs for:¡rd of a cfose associe.tion betr¿een ascorbic

acid and specifi-c gravity, Thi-s r,¡as taken a.s a¡ indication that so¡ne

of the resÐonse in ascorbic acid. concentration of the tuber"s L?as due to

change in tota-l- dr¡' ¡o"1t"r, as distinct from change in ascorbic acid.

proportion to othen dly matier consti.tuenis. Phosphorus had. l-ittle or

no effect on snecifi c graviiye ascorbie acicl, chip color intensity or

texture of the iutbers,
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Ii..JTRODUCTiO}]

The rrish potato, [qfgrg tqÞqrqq!-g _L, is an i-mnor'tant croo in
lr'ianj-toba' In the period fran 1957 to l-960 the average annual potato

production L'as over 2r000rooo bushel-s (5)" This procl-ucti.on is suf-

ficient to supply local needs in rnost )'ears¡ net lvjanitoba imports

annuall¡r or¡er I31.y000 cr,¡b. from the United. States, This si'r,u,ation is
cause for concern"

One of the major reesons for this situation is the poor quality

of loca.l potatoes. rn order to fulJ-y er¡cloit the local ma::ket,

I'fanitoba groÌüers must produ.ce a proclu-ct more acceptable for nroeessing

and fresh consumption" Among the quaj_ities r,¡hich should be irû:rovecl are

s,oecific gravity, cooÌcing qualit}', chipping o,uali',,y and. ascorbic acic_

content" This improvenent of qual-ity must not be accompanied by a

redu-ction in yield of sujfici-ent magSnitu-de to reduce prrcfits"

High specifi-c gravity is assoeia.ted with high dry ma.tter content

and higtr starch content,, l+hich is of benefit both to the consr:_mer of

fresh oota.toes and to proeessorso Beeause potatoes are sol-d by r,,'eight

rather than by dry mattere processors purcha.sing lou specific gravi.r,y

potatoes are buying i,."ater at po'i;ato prices. rn adclition to this

economic factor, tubers of lor'r specific gravity are less palatable for
fresh consum'ptíon and are less ati,ractive l¡hen chipped."

The importance of procìu,ci ng potatoes srr.itabl e for ehi-n pro-

du-ction must not be underestimated" The market for ch:inping potatoes

has been su-bstanì;ially more lucrative than the fresh potato narket, and.

in ad-dition has been on a contract basis" In r.ecent years, increasing'ìy
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large qu-¿nti ties of po'r,a'coes have been chipped. in j,,taniinba bu-t l,ianitoba

grol'rers ha'¡e not fu-l]-y exploited this market because of theiz, ineffective
control over the quality of i;heir: poLatoes,

the -o,ualiti-es r,¡hich most, inùeresi; chip processors are chio col_or

and yield. Chip col_e¡ ì s u¡favor:ably aff ectecl by high content of re-
ducing sugars a¡d amino acj ds, ild by low specific gravier, The lai;ter
is also associated. r,¡ith a¡r unfarzorable ratio of rar¿ potabo to end

product (zg).

rrscorbic acid. coinmonly knoi¡n as vitarni_n c, is fou¡rcl in relatively
1or,¡ concentrations in potai;o tu-ber.s" rn spite of this. ,ootaioes are
conside'ed- to l¡e an imooz'tant soir.rce of ascorbic acid _for peop.r e in the
1or'¡ income category, i"rho general-ly consume Ia::ge quanii.bies of tnis food,

Fertilizer practices r,¡hiclt are consístent r¿ith the producbion of
high quality potatoes are necessar)¡ to increase the d.enand for i,lanitoba

gro\,111 poiaf,oes" This studjr vas concerned. r,¡iih investigating the

effects of i;he common fertirizer elemenis, nitro¡,,en, phosnhorus a:rcl

potassium, on yiel-d, specific gr.aviiy, cooking eualitJr, chinning

quality ani ascorbic acid content of potato tubers*
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i,I T.rllùiTÛRx IIEVIiid

There is ab'¡ndani erçerimental evidence ind.icaiing that sub*

s'i;a.ntial increases j-n yield.s of potatoes carl be obtainecl by the u-se of

chenic¿L fertilizers in soils deficient in available nutri-ents" Res-

ponse is inversely related- to the presence of available nutrients"

Er¡iCence concerni-ng the effect of ehemical- fertilizers on cooking

quality and specific gravit)' cf pota'i;oes is less conclusiveu Hil-l

{1?) reported- 'bhat potash fertil-ize::s reclucecl specific gravity when

used a'b rates '^¡hich allo'"¡ lu:n-lry absorption. Odland. a:rd. Sheehan (ZZ)

at Rhode ÏsJ-and, fou.nd no consisteni; increase or decrease in speciÍic

gravity ruhen nitrogen r,ras increased. from 130 to 190 norrnds :oer. acreo

Increased. phosphate¡ hor,.,rsvstu ten,ied to increase:speeific gravity rurhere-

as increased. potash red.ucecl it, I¡iurphy ancl Gor¡en (ZO¡ 
"¿ 

Ì'{aine found.

a definite increase in specific grarrity r.rhen nitrogen r.¡as increased.

from 90 to 210 pounds per acree The weight of evidence suppoz'ts the

findings of Sheard. and Johnston (25) at Guelph and Terman a¡d cor,¡arker.s

(30r 3Ir 32) ai i'faine, that nitrogen a:rd potash tend to reduce specific

gravit¡., t¡hile phosphorus tencls to increase it,

The mosi; common criter.ion of mea.l-iness is specific gravit¡.,

although i+' is recognized as an inperfect one, Tr^¡o sarnples of poiatoes

having irlentical specific gravit;. ma;r differ j-n mealiness. Sheard and

Johnston forind some imrrorremenl: in mealiness drre tc potash, i.rhich r,ras

not accoiûraniecL b)r a¡r incr.ease in specific gravity (ZS), ,4,lthough

tests on meal-iness, as such, are general-l-y based on taste ¡anels



Baitios et al (7) reccr:ted. that many i.¡6¡[ers and fcod. processors have

u-sed specific gravit¡' ¿s a measuïe of mealj-ness"

lcr¡ level-s of availabl-e potash in the soil acccmpaniecl b). high

nilrogen has been reported to contribu'r,e i:c bl¡¡.ckening of tu-bers af.r,er.

boiling (.26, 33) "

Reports on the effects of nitrogen, phosÞhorus ancl potash on

pot'ato chip col-or are inconsistent in theír conclusions, lastrood a¡d
'r'latts (9) observed a líghter c[ip coloz. '"¡ith þi gher levels of nit¡ogen

r^ihen aoplierl r"¡ith sulphate of potash, arrd. the oui:osite tr.end when

anpl-ied with muriaie of potash. In agreenent '"rii,h these fin<1i-ngs are

the reporl,s of Habib (f6¡, ,Sai.6rer. ancl Dallyn (z+), Smith (ZZ1 , iv!:rphy

and Goven (20) re:oorted trends toi¡ards darker cirip colo¡ i"d-th higher

rat,es of nitrogen applic¿¿-bion"

The process by which chips d.arken, the ì,rai_]_lard. reaction (ZA¡ 
u

requires i;r,¡o maj-n subsürat,es, reclucj-ng sugars and. amino ac-i,l_s" The

nercentage of redu_cing su_gars is noÌ; al_tered to any appreciable extent

by niùrogen application (fO¡" Thi-s 'n¡ould indicai;e that nitrogen

fertilizer affects chip color by inci:easing the amino acìd conteni; of
the tubers" This sunposition is su-pnorted by the report of Hope et
af (fg), r+ho fou¡d. that potai;oes fertilized r,rii,h high rates of nii;rogen

had higher concentrations of arn-ino acids and produced darker chips,

The fer^¡ reports available on the effeets of fertilizers on

ascorbic acid content of tr¡-bers generally agree that nitrogen is
associa'bed l'/ith fo'u¡ ascorbic acid conùent, Ther.e is no agreement
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on the effect of pþosnhoï1J-s ov ootassiun on ascor.bic acicì. conLent

of poiato tul:ers (4)"
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Þ!r.T¡IIìI¿LS AirJD Ì'.fi THODS

The design rras a 3 x 4 x 2 factori-al incomplete block rdth PK

and NPK confound.ed and i¿ith three renlicatíons at each of three

locations, The entire experiment u¡as carried out ín the sumroer of

7960 and again the summer of 1961" The three l-evels of nitrogen were

Oe 30 and 60 oounds of N per acre; the fou-r levels of P were Oe 3A,

60 and Ç0 pound.s of PrO, Der acre and the tr"¡o levels of potassiurn were

O and l0 pounds of K20 Der acreo Sources of these nutrients were

nitrogen from ammonirr-m nitrateu ohosphorus from triple superþhosphate

a:rd. potassium from potassiu-m chloride"

For purposes of convenience, nitrogen, :rhosphate and potash vñll

referred to by the symbols Nïr P and K, and the -Level-s of treatment

means of numeri-cal subscripts"

Three locations r^¡e:re chosen to include soil types repr"esentative

of the major potato growing areas in l"îalítoba; St. Andreris on Red River

cfay (11), St. trjustache on the Oa]<ville soil associaticn (]-1), a mediu.m

tex{,ured soil, and Carman on almasippi fine sancly loam (]2)" In all

cases the lancl had been planted. to cereal- crops the previons $eâro

Nor1and, a general purpose variety suitable for chip manufacture,

boili.ng ancl baking r'ras planted at Carman and. St" Eustache. Pontiac, a

loi^¡ starch variety r,¡krich is r:nsrrita.ble for chipping, was planted at St.

Andrewsu

Single ror.r plots vere 55 feet long with ror,¡s spaced. d0 inches

apart, a¡d seed pieces spaced l/,.ó inches apart within the rot+s, at a

depth of 2 inehes, Fertilizer r^ras applied at the same depth as the

be

by



seed piece, in band.s , 2 i.nches on either sid.e of i;he rol¡ for a Ìength

oi Jo feet, using a v-belt attachment on an assisted- feedrsingì-e r.oru,

commerci-a"l planter,

The data colleeted íneluded yield, specifi.c gravÍ-ty, ascorbic

acid concentration in the tubers, terbrre of the boiled potal,o, ancl

chiP s6'i 61"o

Yie]ds r.¡ere calcul-ated by dividing total plot yields by nunber

of hill-s per lrlot and multinlying by the approprie.te factor to give

yields in terrns of 75 pouad ba.gs per acr€o l.{arketable yielcls as

distinct from gross yields we.,:e d.etermined. by ruhning the gross yields

through a commercial grader r+ith openings of 2,25 inehes in the grader

chain" Yield- data are presented in terms of marketa.ble yields, Tfith

the exceptions of st" :lndrer,¡s 1961 and st. Eu.stache 19ól_ whieh a:.e

given as gross yields' These exceptions r.Jere d.eemed pn-rclent because

drought conditions in 196] caused a large proportion of the crop to be

just imder 2"25 inches in size' fn these cases gross yield ï¡as more

indicative of yield response than l¡as marketa.ble yield.,

The meihod used to determine specific gravity r.as the one out-

lined by various rprkers (2, A)" Sodiun ehloricle solutions ranging

in specific gravity fro¡n 1"060 to 1.115 at intervals of,OoJ çsys used"

Fifteen por.ind sa.mples picked at rand.orn from each plot r+ere used. in each

determination*

The modal class as isolated by the specific gravity method r.ras

retained for ascorbic acicì. a:ralysis, ehj-pping tests and. boiling tests,

Ascorbic acid" analysis r+as carried out by the Franke method

(u,,).
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itlorl-ancl potatoes i,¡ere chiÌ:ped a¡d fr"ied b)' the method of Hyd.e

ancl. Sher,¡felt (17) and evaluated as to chip eolor by means of the co'lor

chart of the Potato Ghip Institute Internaiional (3),

Boiling tests v¡ere performed. by placing ti,o peeled potatoes from

each sample into boiling water for thirty minutes. These r.¡ere then

placed- on l¡hj-te identical plates bearing code numbers anci evaluated by

several judges for texture. The mean values of the several jud-ges were

used in analysis of varia¡ee" Visual observations of after-cooking

blackening r.¿ere also made"
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R.¡JSULTS Äi.;J DISCUSSIOi.{

gergag

Yield data for I'iorland potatoes grolm ai, Carman in 1960 and

L967 are presented in Table 1"

Table 1, l4arketabl-e yields, in 75 lb" bags per aere of Norland.
potatoes at different rates of lir P205 and K20 at Carman,

Rate of nutrient Year N PZO5 KZO
Ibs"/acre

1960
0

3O
ó0
90

l:63 l'55 187
215 272 2O7
2U 2O5

275

L" S" D" 5,q"

L.S,D" 1%

]q )2
25 30

t6

L96T
0

30
60
90

122 LJl
ilrj Wy+8 1/,1

u6

l-32
I/r3

L. S" D. 5/, 12 U 10
L,S"D. r/. L7 \g

In 1960 and 1961 there was a significa.nt yield response to

nitrogen (p = .01), phosphorus (p = "01-) and potash (p = "05). Although

the effects of nitrogen ancl phosphoru.s ru'ere linear in both years, there

r¡ere also signifieant quad.ratic effects, Relatively 1or,¡ rates of the

three nutrients, i,eo 30 to sixty pounds of iti, l0 oorinos of PrO, and 30

pounds of KaO l¡rere required to obtain maximu-m yields,

In 1960 there î,.ras a significe.nt (p -.Of) interaction between

nitrogen and phosphorus. The data are presented graphically in Fig, lu
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lit 0 lerrel of nitrogen there

at the second or third. level.

leve1 of II there i-s a strong

none to fl-:-rther i-ncrements.

or no respons e to N, but rvith

nELXirûu-mo

-11 -

is much less resnonse to phosphorus than

of nitrogen" å.t the seeond and third

response to the first increment of p, but

At the first level of P there is little

l0 nounds of P response to I'l reaches its

Speeific gravity data for irlorl.ancl potatoes grown at Carman are

presented in Table 2.

Table 2" Specific gravity of iüorland. potatoes at d.ifferent rates ofN, P205 and K20 at Carrnan.

æ
Rate of nutrient
Abs"/a.cre

-ï.eaf I'J Pco' Kzo

L960
0

)v
bU

90

r"0B67
1, ogó3
1.0951

I"0843
1,0962
1.0963
r"o872

1,0970
1" 0851

L.S.D"
L" -q. D"

5/"
L/, "0013 ,0015

,0020
,0011

"00f4
l)6r

0
30
60
9a

I"IO22
1" 1006
1,1011

1,1012
1.1017
1.1012
1,1011

1.1020
1" 1005

L..Sn D"
L. S. D,

5/.
L,fl

- 0012 ,0010

" 
0013

Specific gravity ',¡as reduced by nitrogen and potash

and increased by phosohorus in l-960" The 1960 responses

The large differences in specific gravity betr.,een the tr,¡o

orobably due to differences j-n available moistu¡e"

in both years

were linear"

years tdefe
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Data for ascorbic aci ci coneentration in äorla¡d. tubers gror,.rn at

Carman are Ðresented in Tabl-e 3"

Table 3" Àscorbic aeid content in mg./l-00 gm" fresh r+eighto of
i'Iorland ooiatoes at differeni rates of liu PrO^ and KrO at
Carman"

Rate of nutrient
lbs./acre

ïear Pzo5 Kzo

L960
0

3o
6o
90

L3"I
I2_,1
T4"I

13" 0
l-3" 4
13"2
13" 0

13"5
12,7

"7
aI

oC

Êõl)p
1olL/3

L, S, D"
L. -q. iJ"

196L
0

3O
6o
on

25"2
26"4
26.O

26"2
25"7
25"8
t4 r7

26,2
tE, 4

In 1960 there r,,ras a significant (p - "01) redu-ction in ascorbic

acid r,¡ith treatments of thirty pourds 'oer acre of nitrogen and potassiu-m.

The second. increment of nitrogen increased aseorbic acid. con-bent" There

lrere no significant effects of treatments in 1961"

Data on the te:.,ture of l,lorland potatoes gror"{n at Carnan are Þre-

senì;ed in Tab-],e 4,

These data r+ere obtained by comparing the vari-ous leve'l s of a

single nutrient, holding the other nutri-ents consta.ni, in al-1 possible

combinati-ons, This rnethod r,¡as not successfu-] in detecting texture

differences.

A second nethod of comparison r'¡as successful- 1n detecting dj-ffer-
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Table /+. Texture- of i,Iorland poiatoes a'L di-fferent r.aies of Itru

P.0- and K-0 at Carman,1) I

Rate of nui;rient
Ibs,,/acre

Year N Pz?5 Keo

*ie6ö
0

3O
60
90

3,/&
3"/o6
3" /+5

3,39
3'5/+
3,/,2-
3,/*6

a rl)6 +!+
3" 44

1961
0

3a
6o
90

3^40
3.32
3.3L

2 )')
2 Ér7

3. Ut
2aE

3" 36
3"33

xbure is rabed. on a scale from 0 ¡6 5r
less mealy texture.

v¡i-r,h the loruer end
scafe -reÌrresenting a

ences due tc potassium treatn,ent, Potash vs, no i:otash vras eompared.

in every possibl e combination of the other nuì;rientso No numer.ical

scale was used, instead. one of the trc samplesl,¡as judged. mealier than

the other" Tfre data from these tests are Þresented in Table 5,

These data inrj.icate that po bassium affeetecl texLure and. that the

effect v¡as de'oendent on the leve-ì-s of appl-ied nitrogen and Þhosphorrrs"

Depending on these l-evel-s potassium either Í-mprovecl or impaired texbure,

At, ìloe Þotassiurn improved texture, at N1r potassium harl no effect at

the 1o¡.¡ level,s of phosphorus, but at the highe:: levels of phosphorus 
e

potassium impaj-::ed textu.re. At Nþ and the l-o'.¡est 1evel of phosnhoruse

K1 again im,oai::ed te:rbure, at Pa po'bassium improved. texiure and. a'b the

higher levels of phosphorus potassium had_ no effect,

ft is a widely aecepì:ed fact, and it has been demonstra'bed. in

this exoeriment, that specific gravity, a measur:e of dry matter content,

is reclucecl by poiassirlm ferfíIi-zationu Because amylose is a dry ¡naiter
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Table 5" Cornparison of textr-rre of ilorla-ird. potatoes fertilized. l¡iih
KrO vs" unfe::ti-l-ized r.rith KrO, at r/ariou-s level-s of nitrogen
añd. nhosphorus, from Sarman*l9óO"

level of Number of times K¡ Number of times 1(1 -X.2

nutrient judged to be mea'lier judged to be mealier
Ï'IPK
000
001
010
011

020
021

030o 3r
Totel L6 x2 t¿'f"= 16+3*

100
101

110
111
120
121

10

1t_

130
13l-
200
2 01
210
211

.33

3"00

5"33n

Ã 22*

9"33r'x

g"33xx

220
221 /- g I"33

)2nt-)

2i I 4 I L,33
*-***:,:==****-"*--#.*:gæ.G.ë}g1-ã5;æ=.:,Êåå€ææËEã#;;

Y' significant at 1ohe 5fr levelx* significa¡t at the 1% level

10



fraction, rectuction in dry rnatter is a red.uciion i_n amylose, if dry

mati:er fractions remain in constant Þr'onortion, llecau_se an lmpr.ovement

in texture, which is an increase in amylose contenù, l,ras accompanied. by

a reduction in dry rnaiter, it r,¡as conc-l_ucÌed that the amylose content

had increased in proportion to th.e other d.r"y maii;er constítuents" The

sum ef-flect d-enended on i,he balance r+hiclr was attained beì:rrcen the d.e-

crease in toüal dry matter and,,;he inerease in am;rls"u,oroj:ortion"

-{t Ngr potassium inereased. meal-iness, bu_t at higher levels of
nit'rogen ì;he balance l.jas altered such that the srreci-fic gravitJ, effeci
of potassium was as great, or greater than the effect on am¡,lose Þro-
portion" An i-nteraction betu'een nilrogen and ¡rhosphorus also affec.becl

this balance* rn i;he presence of itrrpo or. l,,i1p1r the dry matter re-
duction lnras equivalent to the amylose inc::ease" i,fhen Ì,irpr, i,irp, or
NrPo vras present, the bala:rce ,,,¡as such tha'L ä, irnpairerl texture,

ChÍp color data on $orlancl potatoes grorrrl at Carma¡ are nresented

in Tabl-e 6,

Potassium caused. a highry significant reduction in chip color
both years, lihile nitrogen increased. Ít only in 1960, a.lthou_gh the

lighter col-ors are more preferable, the darlc color caused. by ihe nitro*
gen 

'.¡as 
not enough Lo disqualify bhe potatoes for crripping"

The effecü of potassium in red.ucing chip coror intensity may be

caused by ihe effect of altering the po.bassium,/calciu.m uptake" It
has been reported ihai a more proteinaceous pla:rt results r,¡hen the

potassium,/calcium ratio is in favor of the lati;er element (l-5), and darii

chin col-or has been assoei_a.beC wiih arnino niùrogen content in tu-bers
(ts),
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TabJ-e 6" Chio colo"l irl j,lational Pota-bo Chip
eolor units, of i'Iorl-and noiatoes, at
I'1, P205 and KrO at Carman,

Ins ii tu',,e f nÌ; ernati cnal
differeni; rates of

Rate of nutrien'b
Lbs"/acre

Year
'r-o 5

Yuro

l960
o

30
6o
90

/r" 16
5"2r
6,0g

5.LL
5"L6
5"22
5,50

5"60
/+,89

L. S. D"
L" S" D"

"68
.91

5/"
v.

,53
"71

196L
0

3O
60
go

E, 1)

5"58
Ë, t4

5" 56
5"Ll-
5"39
5"22

5"6r
Ãn?

L" s" D. 5/, N.. Sô "56
q;;"rb;"" refer to li-ghter color.

St, Ep=*!Agþe

Yield data for itlorland po'batoes gror'm at St, Eustache are pre-

sent,ed in Tabl-e 7*

Yiel-d response to 30 and 60 pounds of nitrogen r,¡as significani

(p = .01) and linear in both yearso indicating that higher yields rnight

be obtained r¡ith further increases in nitrogen'

Data on specific gravit¡' of i'io::la:rd poiatoes gror,¡n at St.

Eustaehe are presented. in Table 8"

In 1960 and 1961- nitrogen had. a significani (p = "01) effect

i-n red.ucing specific gravit¡r" This effect i,'as li-near, indicating ùhat

increased rates of nitrogen nright have caused fi:rt'her reductÍons in

specific grarrity, Although no significani effects due to pot'assium
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Table 7. Yield in 75 1b, bags pet ac-lee of i',iorlancl potatoes at
different raùes of i'i, PpO5 and IiaO at ,5t, Eustaeire,

Rate of nuùrient Tear i{
Lbs./acre

P^0..-) Kec

lularketable yield 1960
0

3o
6o
90

259
289
??'l

286
290
30r
295

29L
)oÉ,

L.S,l)" 5/"
L,,S.D. l:Z

T7
23

Gross yield 1961
0

3o
6o
90

öo
87
87
B6

B6
87

75
.l.J0Õ

9B

L.,S" D"
L" S" D"

Table 8" Specific graviiy of i'iorl-and potatoes at d.ifferent rabes of
l,I, P205 and. KaO at St" Eustaehe.

7
9

5/"
1r^

Raüe of nutrient
Ibs,/aere

Year P^0 -¿) rbo

0
3O
6o
orì

r.o9zz
r.ogu
1" 0891

7,OgO7
1.0911
1.0909
1" o9o9

1 no]9
1" 0906

L. S" D.
L. S" D"

5/"
Ll"

.001ó

.0021

T96L
n

30
6o
9O

L"0979
L"0967
I.Og50

r"og6tþ
L,096g
1. o9zt
1. o95B

1" 0968
I"Og63

L.S" D"

t"s. D"
)7'
Ltú"

"0022
.0030

Il. Se lI.So
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coirld be detected, ihe trends '"¡ere not inconsis-bent r+ith the resrrlts

a't' other l-ocations, there being a tendency for ootassium to be associated.

i¡ith l-or,¡er specific gravii;y" There r^ras no anpat'ent effect of phospho::us

on specific gravity"

Ascorbic acid conceni;v'ations in tubers from st. Eustache are

presented. in Table 9,

Tabl-e 9" Ascorbj-c acid concentraticn in mg. per'loo gm. fresh weight,
in iilorl-and potatoes at, different rates of lrl, prO, and KrO
at St, Eustaehe,

-*cRate of nutrient Year
Lbs./acre

I\T PZ} 5 KeO

L960
o

?o
6o
orl

I1"8 11.6 r/r"6
L1þ"6 I1.g I/u.5
L,+"2 Ut*z

t.+"5

ÏÌ" So i: ll.u Se Ïlo So

L96T
O

30
60
90

2I"7 22"O 2I"g
2I"/+ 20" S 2O.g
21" 0 2!"2

21"5

ï1" so 11. so Iì. sn

In neither year did ùreatments have any significant effect on

ascorbic acid, bu'u there appeared. to be trend.s in both years for re-

ductions witii. higher rates of nitrogen a¡d potash"

Resul-ts for tesis of terbr:re on i'Jor.land. poiatoes from st.
Eustacire are presented in labl-e 10,

In 1960, nitrogen significantly (p = .01) impaired texture r.¡hen

appried at 30 and 60 lbs", bub in 196r, lo lbs, improved. t,erbure, uhile



n

3o
6o
90

_19*

1
Table 10" Textrire' of l{orland potatoes at differen.r, ra.r,es of ld,Ð^r2u5 and K20 at St. Eustache,

'--,-*---.-..-.-*;
R¿te of nu-trient Year I{ p^0. K^Oìr. / ¿ ) I¿os"/ acre

L960
2"36 r"gB r"gg
2,07 L.gg 2. O0
L55 2.00

2" 01

L.S"D" 5f' ,11 nos. rl,so

-*:-1L--* "r5-**"ffi
o 3'28 3'22 3'2/n30 3" 52 3"28 3" 1,,O60 3"r5 3.1790 3'32

L.S"D" 5% ,37 Yl" sn n" s.
T:::: _æ:ffi:ffi-lvaluabion,is,ütade on a scal-e from 0 to_5, l,.ith 0 represen'bing a r.retu
non mealy texbure and 5 representing a dry, mealy textrr:'e"

60 lbs. impaired. it, There T.ras a significant (p =.05) in.beraciion

between phosphoru.s and potash in 1961. This is illus-i;r'ated. in Fig. 2"

Ät KO there l,ras a continuous positive response to increments of phos-

pltorus' Àt Kl there ïxas a positive resnonse from p6 fu pz and a nega-

tive response from P2 to P3" Potassium improved texture in the presence

of Por P, and P2, but impaired it in the presence of pr. This ís some-

r^rlrat similar to the resul-ts of Carman Lg6Or l¡here potassirrm improved.

textr-re at IJO and lirPr"

Chip color data on ì{or.l-and potatoes grol"[1 at St" Eustache are

presented in Tab1e 1l-,

In 1960 there lrere no significa¡rt trea'fment effects, but in 1961

nltrogen significantly (p = ,05) reduced eirip color intensit¡r" phos-
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Tab-Ì-e l-1" Chip colo::, in i'íational Potaio Chip Insiitute Int,ernaii onal
col-or units, of I'lor.land notatoes at d.ifÍerent raies of iü,
P^0- ancl ILO ab Si, Lrìustache.¿) ¿ -

Rate of nutrienì; Year N
1bs./acre

PzO5 KzO

L960
0

3O
60
90

5"r2
¿-" 88
ta1

/"" ÅL 1u"92

5"LI 5"O2
5"27
5"05

11" S" lÌ.so rì"so
T96T

o
30
6o
90

5,15
+ø I4
)" ro

/r.60 5"Ll
5"66 5"U
5,50
L"72

L"S. D. 5%
L.,S" D. I7,

.58

"=:4ã :: ::ry=::=9ffi 
=- ::=1*:ã==-li#ffi g*i3**

i'J " 8" Lor,¡ numbers referbo lighter col-or.

phorus , aL 30 and 60 ooun.Js darkened chip color in 1961" Tn l_961- an

in'beracticn betr¡een nitrogen and ootassium became anparent, ¿tt ItO, lT1

caused a lighier colo:r:ed chip whi-'l-e iþ caused a darker c[i-o color" At

K1 ho',.rever', both increments of nitrogen lightenecl chip color'" Potassi-um

caused. lighi;et color at lrÏg 
"r.d 

r{2 but a darker at }Ir"

s3-.-*egseïs

Yield dai;a fo:: Pontiac poì;ai;oes grordn at St" Änd.rei+s are pre-

sented. in Table 12"

Yield r.esponded to nit::ogen and. nhosphorus in l_9ó0 (o - "01) and

to ohosohorus in 19ó1 (p = "01), In each case linear com;oonen'bs were

signifieant. rn 1960 t,he d.ata indicated that higher yield.s might be

obtained. r,rith further increases in ni-trogen and. phosphorusn There r,;as

,69 rt. s.
.gg
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Nl N2

Level of nutrient
Figure 3. N x l'. interaction on chip co-Lor of

Norl-and potatoes from it. Eustache 19ó1"

lNational Potato Chip Institut,e color units
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Table 12. Yiej-d Ln 75 lb. bags pelr acre of Pon'biac nota'r,oes at
differenì; rates of i'i, PrOO anù KrO at' St" andrews"

Rate of nui;rient Year i'j
Lbs,/acre

Pzo5 ï(2o

iuîarketable yield 19ó0
U

3O
6o
90

L/rI
160
UT

L37 L5/+
r57 160
l'63
w2

T 
'1 

ñ FÅ
I¡o )o.Uo >"þ

L, S" il" I/"
L2
_Lr)

11 rro s,
19

Gross Yield 1961
121,
119
12l-

0
30
6o
90

L12 122
r20 l.2I
r30
l,25

L.,S" D" 5/"
L":i" D" tl

Il. So l-0 ft, s,
lt

no significant yield response to po'bassium in Sf. Jlndrews"

Specific gravif,r' data on the Pontiac potaboes gror,rn at St".A'ndrei¿s

az'e presen'bed in Ta.b1e 11, In 1960 potassium and in 1961 nitrogen sig-

nificalily (p = " 
Ol) red.uced. specific gravit4¡" Phospho::us had no eff ect

on specific gravity r¿L¡ich is consis-bent',,rith 1,he results from '$to Eustache

anC from Carman in 196L.

Data from ascorbic acid. analysis of Ponii-ac po'i:atoes grolin at St"

Itnd::ews are presenteC in Taì:le 14" In 1960 there l,iere no sígnificant

T'esponses of aseorbic acid. to treat,.':renl,se but in 19ó1 Ì\Te P, lilP, PIi and.

IIPK al-l- haci highly significant effects* iil linear and P cubic.

In vier.¡ of'these significant in'berac'¿ions, ii; appears 'bo be 'i,he

case, thab response to lI, P oz'K r+as fixed, no-r, b)'any of t'hese nutrients

indepenclently, bu'c by the rel-ative levels of each" The quesiion is,

not, hotu i{ affects ascorbi-c acid content, bui how i'l affects ascorbic acid
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Table 13. Specific gravlty of Pontiac 'ootatoes at different raies of
i.i" P^0- and i{^0 aÌ; St. ;$clrer.,,rs,' ¿) ¿

Rate of nutrient
1bs"/acre

Year PrOc K-cj*)

L960
U

3O
CrL)

9o

L,O77B
1.0780
1.0780

1" 0780
1" 0780
L.0770
1" 0781

L"o795
L.0765

L" S" ll,
l-,. s" D,

5'%

V.
n, s.

" 
0010

,0013
T96I

0

30
bU

9o

1" 0883
1" OB70
1" o84g

r.oB76
L"0863
1.0870
r.0859

I.OB7/+
1.0860

T 3 t\ Fd!o Jo r-,i o )!c
L.,s, D" I,4

Rate of nutrient Year
Lbs./acre

iV Pzo5 i{20

" 0020
.0026

n, s"

Talrle 1/-,., Àscorbic acid content in ng"/tOO gm" fresLr r^reight of Pontiac
potatoes at different rates of ltI, P2O5 and Ií20 at Si" Anclrei+s.

l?60
0

30
60
90

17 "3
17" 0
l.6.7

l:6"6
l:6,9
17 "5w"o

17" 0
r-7,0

n. s. Iln Sn

l..cl6l-
0

30
bU
cô

79" 5
r8" I
18" 0

J_Õ. /
17 "5rg.3
]cl 

"

IOrO

18.5

l" s. D. 5"/"

L. S. D, L",b
"Õ

1.0
o

l,)



- )t -

conii'eni at some -oarticu"lar level of P or l', Generalities concerni-ng

the effect cf one of these nutri.enì;s r^¡er"e ihe::efore val-id onl-y und"er

sorne givsn fixeC qu-an'i;ities of the other tr,.¡o nubrients,

Data for tests of te>ltr::'e frorn tubers gro\.m at St" ltncl.rer¡s are

llresented in Table '15,

Tabl e 15. Te>,'turel' of Pontiac potatoes at different, raies of ll,
PrO, and. FyO gror.nr at St. ^A.ndrer.¡s"

Rate of nutrient
lbs"r/acre

P^0-1. -) I(20Year

lig60
o

30
60
9O

) )r7

/-a4V

1."76

2.1-5
2" 00
2"04,
2,00

) 1A

2" OO

I," S" D,
L" S. D.

5,4
Lo/"

"35
""ü

]L967
0

3O
O\-/

on

2"58
1a /p
¿. 1ô

)E)

)24

<. ø /-r-/;,

) E,TJ

2"60
2"36

L. S" D" 5!" n. s" llo S. "27
Ls6Ê

U

3o
6o
90

2.56
))o

2.56
2"U
2" 56
2"6r

2" 58
2,50

L. S" D" 5.q,

L, S. jl, I%

t)

"32
n, s. n" s.

exture is rated- on u sãárã-ir;* õ-i. 5, *ii¡ tt'" rã;* ;"d of the

^sca1e 
representing

11)a-t e. obta.ined from
a less mealv tex'ture.
a single juäge (P,g")"

The usu-al oro ced-ure for dei:ection cf treatment, effects on tex-

ture r'ras to average the ratings of the several judges, and ùo perform
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a.n analysis of variance on these valu-es" BJr this meth.od i.b r."¿¡s l-ou:rd.

tnat nitrogen impaired, texi;ure in 1960 (Ð - . Ot) a-nd potash impaired iÍ:
in 1961- (p = ,05),

fn the cou.rse of analysis it beeame cl-ear that one of g^r.e judges

(p'9" ) o'*" more ad-eni a.ù tasting d.ifferences in te:rbu,re due io nitrogen,
and -r,¡hen his d.ata r¡ere anal-Jrzed separately it r^¡as shown tha-r, there \,ras

a signifi-cant (p = '01) impairment of textme r,¡i'r,h both incr.ements of
ni-trogen, in 1961,

Àf ,t eg* C qg k i ¡,S*D" grkçlr ¡1g

In L96o, I'lor'la.nrl tubers from all locations and^ r,¡ith all treai-
ments turned blaek after boiling" In 1961 onl;r tubers from Ca.rman

r,;ere seri.ously affeeted- by this fault" rn neither year did_ pontia.c

exhibit thl-s phenomenon, Because no method is yet ava.ilable for
evaluatÍng Íntensity, onI;r general aÐpeaïanco r¡.râs noted, Disco-l-oration

l'as so severe in 1961 as to make the tubers u¡raccentabl e for consumption

as boil-ed- or masheci potatoes" objection to the color is based on

aDoearance ra'r,her than on taste. It is interesting to nobe tha,b chips

from such tubers procluced. excell_ent, light eol-orecL chiÞs"

Aq c-og biç- åe¿d and_Êps c i {iç*Çgeyå*:ty*

In the course of this e:<oeriment a close rel-a.tionship betr,"reen

ascorbic a.cid a¡d speeific gravity apneared, specific gr.avity i_s a

measu-re of dry matter and ascorbic a.cid- is a fraction of the total drv

ma-tter content. This seems to aceount for i;h.e re'le.ticnship"

The effect of treatmen'b on ascorbic acid content can be d-ue to
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an increase in dr"y matter. wiih d-ry matter" fractions r.ernajni-ng in
constani pro¡rortion; or a ehe.nge in the ascorbic a.cicl fraction cf
the dry rla-'ut,er" The l-atier r,rorr-ld be directly due to treatrnent r^'hil-e

the for.mer r¡ou-ld be indirecily due to ì;reai;ment i.e. t,he tr.eatment

lpulc affec+' the cry matter content r,¡hich in turn i,¡ou-r-d- affect the

ascorbic acid content, To measure the strengt,h of this latter effect,
a simple regression of bl-ock mean a.scorbic a.cid by blcck mean specific

gravity Lras comnu-ted for carman and st. Eustache, foi' both years.

The coefficient of cor::el-ation r.ras d.etermined io be ,926 t,.th ?_2

degrees of freedom, This '¡as highl¡r significanj;r ind-icaiing an ex-

eeed.ingly close relaiionship edsting beti,,een ascorbic acic. and.

specifi c gravity,
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S'ili'1,'¡rP'T ^ii, õti;ril-USI ¡ilS

Yield response i;o nitrogeh i,-i-'Ls aÞpareni on all ihree soiIs, to

phosphate on i,he ligh'best and hea'¡iest and. t,o potassium on the

lightest, i'{ifrogen requi-remen'cs for iroia'Uoes r,¡er:e shorfln i,o be quite

modest, in that optimum yields l{ez.e generally oj:tained. r"riÌ;h thiz"ty

pounds of applied nitrogen on second crop 1a¡rd" Had. -t,his er-perimen!

beelr carried out on summerfallor,r, i'L is liliel¡. that response'to nitrogen

iJor-lld have been less, I.,trere yield responded. to phosirhorus, ra,r,es

above ì;hirty pounds per acre c1id. not resul-i in s ignificantly higher

yields, Po'bassiurn increased yiel,1s both yeal.s at Carnian jluij lr¿zil no

sÍgnifican'b yield efíec'bs at the other tr.o locations.

Specific ¡Sravit'y t¿as reduced by a;olrlications oI' nir::oger and.

potassi-um r,¡i'i;h a faiz' degree of consisiency. 0n1y at St. And::elrs in
1961 ruas there an e;rcepiiotr.. In t,his instance all- leve1s of nitrogen

re'sul ted in tubers of equal specifi-c gravity, There was no ej't'ecr,ive

specì.fic gra.rity response to phosphorrlso

ll fert-Llizer program foi' chioping pota'boes on armasippi fine

sand.y loam or on ihe Oakville soil association should i-nvol-ve apirlication

of nitlogen to ùhe lever or trighesr econonic yield, namel;r thirty pound.s

oí ni'brogen per âcreø Althougir cirip color r,¡as darlcened. by nitrogen ¿¿r

i;hese l-oca-t,ions, in no insiance r,¡as t,he effect suJficie¡rb io resu.-Lt in
chips oI' un¿ccepEaofe colof'o i,i Üaïmax, po',,assium at tni::ty pound.s per

acre lJes not only consistent in enha¡rcing ¡-ie_icl, Du_! 1,Jas a.tso consistent

in redu,cing chi-p color"

lextu-re was not affeci;ed by phos;oho?use bu-.r i.Ias adversery

arreci,ed. by niirogen a-nd potassium. Although the general efi'ect of
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ootassi-um Ì,ras to inioair texture bJ' red-ucing speci-fic gravitne there

ao'oeared- to be a comnensatÍng effect of increasing amylose eoncentration.

The fail-ure of note.ssiu-m to eonsístently affect texbure at Carrna-n,

'.,lnere the soil is deficient in i;his nu-trient, su-nports the hy¡rothesis

of Ilil1 (1?) thal notassirr.m affects terbure only r+hen u-sed at rates

r,¡hich alfor.¡ lu>nrry absorpti-on"

,4.fter-cooking blackening i,ras aÞparent in the va.rÍety i'lorland at'

both locations in L96O ancl at Carman in 1961-. Ponti ac did- not bl-a.cken

in eíther yeare Althou-gh feriilizer treatments may have some minor

effect, varieties like irlorl-ancl r,/nich a-re ertremeJ-y susceptible to after-

cooking blackeninge canxot be protected- by any simn'l e fertilizer program.

There Ì,¡as a general trend for ascorbic acid to be reduced. i.rith

increasing rates of nitrogen and notassium' Phosphorus appea.red to

have no consistent effeet on this qriality" tiscorbic aciC r"ras formd- to

be closel¡¡ associated r¿ith speeific gravity" fn vieru of this associ-

aiion if, f6ll6i,¡s that sorne of the ascorbic acid response to trea.tment

is due to ehange in total d.ry matter as distinct from change in pro-

portion of ascorbic acid to other d.ry matter fractions,

Varj-a.tion due t,o treatments rrrâs mueh less than varie.tion betr,¡een

locationse years and varieties. ït foLlor+s therefore, t,hat locaLions

and vari eties must be selected r¡ith di-scrirnina't,ion ín order to achieve

major clianges in any of the qu-alities stud.ied"
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Ap'oendi:: 1"

Analysis of variance for the effect of fertilizer on the rnarkei:able

yield of I'iorfand potatoes at Carman.

åo-uIce of Varia¡ce D.F. lvi. s" 1q60

Bloeks

I{

p

K

NP

NK

FK

IVPK

.[irror

Total

3

t

?

6

lroB5

2o u933'*'x

\1187"^x

7 ,l-oo*

3 e523x

775

350

582

IeJ2Q

*- "--M*s1-:J9'6J---
r ^ F^J¿&
/ 9* /4

3 r403'xx

3 e593)!x'

2 r 1ggrÉ

262

355

6zlu

881

lt68/r3

7T

c. v" L6"97, ]-5"7%
*x 1.00* 5.oo

percent
ffi

level-
trt

of
il

significance
It
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*ppenclix 2,

Analysis of variance for the effect of fertil-izer on the specific

gr.arrity of itlorl-and potatoes at Ca.rman"

Source of Variance D.F. r{"s" Ig60 i!i"S. 196I

Blocks

¡i

P

f/l.!

NP

t'K

PK

NPK

Error

Total

5

2

a

I

6

¿

2)

6

43

77

7rgg5.L6*

ae753.6tt

2 e646 " 56xx

6 r/p?-,22T *'

705"29

307.93

1v2.6"9/+

618"76

546"99

/nO"l5't'x

L7.23x

1?*

40" 2oxx

3,37

.10

I" /,9

2 )È.

/+" 1,,O

c.v" 2-7r% 2,82/"
.]$r'i 

1@OO oercent
" 5"ao rr

level of significa¡rce
å¡ ll tri
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Appenùix l.

Änalysis of vari ance for the eff ec-t of fe::ì;ilizer on the ascorbic

acid content of ilorland_ potatoes at Carman,

,Source of Variance D" F. j'f"S. 1960 tvj. s. 1961

Blocks

N

P

1L

NP

¡ïK

PK

1{PK

ilrror

Total

5

¿

3

1

6

)

3

6

)J+.)

77

1,1'ì

2j"7gxx

" fJ;,

11,84;r;

r,3/,

Qr7

2.3r

r"69

r"u

u" 35

n o.)

1,06

9"68

8.91

3,18

r"96

/*"LC

6"90

c"v. 9"25/, 70.I:fr
** l"oox 5"oo

percent
tl

level
It

of
il

significance
Û



-A.nalysis of variance for the

of llorl-and

*35-

rippendix {,

effect of ferti'l-izer on the te;rbu¡e

potatoes at tarman"

Source of Variance D.F. t'í"s" 1960 1,1, S. 176l-

Blocks

i{

P

K

Ì[P

¡il(

PK

I'iPI(

Jrror

Total

5

2

)

1

6

2

.>

6

/r3

71

.7/16

,003

nn/o

" 
000

" Jl,,o

"o52

"7J 4

"t56

" 161

" 
068

,a65

"r40

"ol7

" 
18/o

.015

.058

.u8

.18/,

C"V. 7r"6/" T2"g,q.

)¿Y- r^^ J-.UU Dercetlt
o 5"oo rr

level- of significance
11 1l tt



Analysis of variance for the

of chio cclor

-36*

Apoendix 5,

effect of ferti'li-zer on the intensity

of' l{orland potatoes at Carman,

Source of l/ariance D"F. I'i"S" 7960 lví. S" ]-.96L

Blocks

i{

P

K

NP

ï\It{

PK

NPK

llrror

Total

5

2

3

1

6

2

?

6

I 'ì.¡1-)

71.

10a

15" Bg)rx

E,t
ø tLl-

9.39'*'Å

r.7.3

1.51

11ô

I"3/*

)1 n trX-)t

L35

"69
/ I ^5tO" L¿^

nÕ)

ar7

1 Ãl

'ì ó't
f6 O¿

1 
"r1

C.V. 22. "Or" 22"U/,
xx 1"oox 5"oo

percent
rl

level
il

of
t$

signifi-cance
t?
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Ä-rrpendix 6,

Analysis of variance for the effect of fertilizer on the yield of

i\brland. Ìrota.toes ai St" Eu_stache.

Source of Variance D"F. Mar'lretabl_e yield
r"f. s. 1gó0

Gross yield
i"i. s" 1gó1

Blocks

I'l

P

K

i\ÏP

ItrK

PK

NPK

Error

Total

2 ezl]-x

?l /.)Q*:,r/4g/Ê /

787

397

1eOg7

37

L"283

n8

901

Eool-à(

3 rl.'5;kx

6

37

12

B1

58

198

725

5

2

)

l_

6

2

)

6

!:.)

7T

t,v" IO"2/. 12,9,q,
xY' 1. oox 5"oo

percent
T3

l-eve1
n

of significance
rl
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l4pendix 7"

Analysis of vari.ance for the effect of fertLlizer on the speci-fie

gravity of itlorfand. potatoes at St. Eustache

,Source of i/ariance D.F. tí. s, Lg6a M"-s. 1951

Blocks

N

P

l\

rüP

}TK

-rr\

1üPI{

Er::or

TotaL

uo"96

6 r3,r2"O/*+tx

29"05

676"69

302"60

L96"05

37"35

454,.67

729"r0

27, /+()

5r" 59x

5"62

3"2L

76.56

9.87

5.0s

J.6" 56

74.45

5

aa

3

I
6

3

6

/,?

7I

c"v, 2"97i/" ,3gliL
x* 1,oo
"" 5. oo

percent
I

level cf si gnificanee
17r ll tt
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Âopend.i x B,

-ånalysis of variance for the effect of fer-tilizer on the ascor.bic acid

coni;enì: of iùor'land po.r,atoes a-L St" Eustache.

Sou¡ee of V¿riance -D.F" I{,.S" 1960 þÍ"s. 796I

Blocks

i\T

P

1rI\

NP

lü(

PK

NPK

Itrrr.or

Total

5

3

1

3

6

7 "96xx

2"03

L"27

ø)l

"69

)r7

'ì 
"+

"u
" Ito

2l."27

2"51

/r"14

L3"Og

) È,4

6.6L

7,72

)2ry

Ã ncr/,?

7!

c.i/-" 6.38i1 IT.W"
;f-x- 1o0O percent level significance

ft* 5.00 !n rr

of
'llT
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Appendix 9,

rìnal-ysis of v¿;rianee fcr the effect

i"lor"lancl notatoes

fertilize:n on -t,he textu¡e of

St. Eu-siache"

OT

^+dU

Sorl¡ss of variance D"F. M",S. 1960 jvÍ",S. L96L

Blocks

N

P

K

NP

iü(

PK

NTPI{

'lrror

Tote'l

" 
l_0

t 
^ry)l)t

,00

,00

r,/+0

.01_

"42

"53

,)o

)n

+1ìf

)'l

E'

" 
l_9

2t

"6gx

"fJ

"20

3

I

J

tl

t2

77

ü" i/"
*^ts 1.00 perceni;
x 5"¡g 

- 
rr

30"v" 12" 19Ã

level" of significance
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lrpoend.ix 10-

Analysis of variance for the eÍlfect of feriili-ze:' on the çhip color of

ldorlancl .coiatoes ai Si. Eustache"

Source of variance D"F" j'f" s. 1960 Þí. s" rg6t

BLoclrs

TT

P

l\

iùP

r\.i!

PK

NPI{

Error

TotaI

1"70

" 
/.16

2"6r

)r7

I,6/þ

"L5

1" 11

I.,ru9

1,1?

9" 85gxx

3.O|]-x

5,r62'*t"

" 
013

2.L68

5. og8xx-

a"26r

2"O5L

I"069

,)

6

t1

7I

C"V" 1'l 1c/ 20"T*
* 1.00 perceni level of sígnificancex 5" 00 râ n rt ii:t
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Án,oendix 11,

anal;rsis of v¡¿riance fo:: the effect

Pontiac po-ba'i,oes at

of fertilLzer on the yiel-d. of

Si;" ;U:Crer^rs .

Sou-z'ce of variance D.F" Ivlarketable yield
i"í.,s" Ig60

Gross yield
þí".s" L96I

Blocks

iV

F

I(

NP

l,üK

PK

}IPI{

Erro::

lotal-

5

a

1

6

2

2

6

12

71

/+3\.92

5 u511r"35x'+t

/+r71y6"28v'x

7 4:7 ,55

5\8"29

Ls384"tg

51,02

178.90

435,76

365.t9

L56"02

rro5z.83xx

,02

r35"92

f58,00

L33"83

29/+"L5

Ð2"96

C"V" 13,3/" 11 tds- ø l+rtoñ*----*-^:: .t.,UU percent level- of significance
'n 5"Qa tl n tt 1?
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Annendix lZ"

.Analysis of variance for ttre effect of ferti.l_izer. on the specifie
gravit;. of Pontiac poì;aùoes at S.t . .A.nclrer¿s.

Source of variance D.F. tr{.,s. Lg6o l"l",S" L96I

Bl-ocks

I\Ï

P

ff
I'!

NP

Nfi

PK

NPK

Error

Total

t2

7I

3 u655.29r'x

8/*, /t3

67 "r5
15 r90L,3g':,x'

w5"53

112,6g

3Ë7.86

/rI2./"7

339"88

C" V. 2"36i/"

x- 5, oo tfil

Ã

2

a

1

a)

6

9 eU78"g6xx

7r1ó1,lox-x

9/o3" 59

3 r9/n5,76

693"7o

I31Þ" 1,.5

r1557 "OL

6fi"75

l-sl-32.7O

3,92/"



Aopendix 13.

Analysis of variance for the effect of,

conbeni of Pontiac notatoes

tertílízer on the ascorbic acicl

a-i; St" :l.ndrer^¡s"

Source of varia¡:ce D" T'" iri. S" L96O j!j.,s. Lg6I

Blocks

Tü

P

K

NP

N](

PK

¡]PK

Error

Total-

t+)

7I

I Ã o/ X-?'Ét)ø.J!1,---

1l' 69x;"

12, 5gx-x

/A

"oð

7'51oo

.81

d â/ i¿x
tlø JO'. ^

g,6gxx

1" 7l_

r7 ñld
t 6 \JLIJ

J

1

3

6

6p,39x-x

2"/06

)2)

.09

7.20

3"5r

2.25

2'3/.v

LO,85

L9"3"/"
li;_'-1'":': --^* IoU0 percent level of significaneeO 5,OO- * r! n Ë
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Appendix 1,1+,

Anal-ysis of variance for the effect

Ponii-ae potatoes

of

4V

fertilizer on

St. Àndr.er+s"

the tex-uure of

Source t-|"-y"si q+ e- 
q'_-*=*:g '-I 1-.___".--._*{::L _pf q _-- * -, M.,S" L96L

Bl-ocks

i{

P

K

ì,rP

1'Í(

PK

}IPI(

Er:r'or

Total

.09

r" g1*

.30

"Lþ

"7L

.59

"09

" -t-)

)17

Ë,2

"22-

"12

1.031r

"?0

n+

"02

"09

)n/.2

7L

c"v" )o aal r8.7/"
'fts 1ê00 percent
"" 5uoa rl

level- of
rl it

significance
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