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INTROUUCTION

fredt

Potatoes oocupy en important plase in the agric ,mi*&?ﬁi eoone
Averages

thalt nore

op valued at

ally shsorbed by the local markets with cocasional surpluses
being exporieds

whils seneral recommendgbions sre made, no experimentael dabe
. sre available on the best rate of planting in this provinces
The results of the aam@araﬁiﬁaly'few\@xye?imeﬁts dealing with

$s subject reported in the litersbure do not necessarily

sopd
bR

t

Cods

apply to any other region than thabt in which the work was

“

carricd ons Hecommendations scross Canada end in the United

g

m

States s

b

ow thet the rate of planting is dependent primarily

on the fertility and ﬁ@i&*ﬁfa sondition of the soil. The

need for determining the most profiteble rate of planting has

often been noted since = slight varietion in rate offects cone

siderebly the initial outlay for planting a roguired gres.
During the last few years Becteriel Ring Hot has become a

major threst to the Haniteba pobeto industry. It is recommended

that the only way bo avold the serious sonssguences of this

and other tuberebors disesses is by the use of Govermment Uerte

ified diseamse-fres geed. FHowever, this is very scarce and cosite
1y at the present time, It is estimabed that there is enly

®

sufficient certified seed availeble in Hanlt 'ﬁa to pleant two
percent of the 19LS crope Therefore, the wost economical use

of this seed is of prime importance.



T

There is considersble evidence to suggest thab there may be
differences in varietel response o rate of seedinge It has
been pointed out by several authorities that some of the new
potsbo varieties which produce shalloweeyed, five sppearing
tubers respond differently to trestuwents then the older vare

eticgse The reaction of these varieties to rabe of seeding

[

ander Hanitoba @@m&iﬁi@ag has never been determinede Thers
A i .

s alsc reason to believe thet the rabs of planting affects

the guality of the tubers.

To seek a sclution to these various angles of the problem
en experiment was designed to study the effects of the two
@most im@srﬁaﬂ% factors which constitube rabe of planting,
namely, the size of the scedpiece snd the spacing of the seis
in the row. Commonly grown varieties, cut aa%ﬁgiea@§g and

prasticsl spacings were used in order that the resulis would

apply to sverage conditionse.




HEVIEW UF LITERATURE

4) Seedpiece Size and Spacing Relebionships

avitz (51) cerried on extensive experiments with potaboss
in %ﬁ%a&i@ among which was one of the first resorded investie

gebions dealing with seedpisce size end spacing ?sTaﬁi ships.
In reporting five yesrs resulis using l=, li=, and Zecunce
seedpieces spased at 12, 18, end 2l inches he concluded thab
the total yield was directly properitional to the amount of
seed used and thab the most profitable rabte depended largely
on the cost of the sesd, but favored the lieounce set planted
at 12 inchese

Prom iﬁvé&tigatiaﬂs carried on in North Dakobs, Werner {45)

also concluded that the lIZ=cunce ssedpiece spaced gt 912

inches gave the best resulise . ﬁ@sﬁéﬁ (17) planted 1=, 1=,

%=, gnd Shecunce seedpieces ab apayingg of 12, 18, 2L, and 36

inches respestively so that all four combinatlons were sown
t the rabte of 15 bushels per sere. He found the leounce
seedpiece speced st 12 inches to be nuch superisr.
Sprague end Evaul (3l) reported the results of three years
rate of planting experiments using the Green lounbaln variety
“in sentral Hew Jerseye They used %wg l%wg snd Zecunce oub
seedpieces each with at lesst one strong eye and spaced these

st from & = 22% inches to give 12 combinsbions. They likewise

observed that the total yields inoreased directly with planting




e} @
rabe sud polnted out '%*«%}.a”ﬁ the relsticaship between s@%é@igﬁé
size =nd spacing was such that large seedpieces should be planted
a‘%: wide spacings and smaller sebs ab closer spasingse In gensral
the suthors found %::::@ ie=gunce set gb  inch spacing to be the
most profitsble. They gmin%a& oub that it was impracticel o
cub fwounce seedpleces and that small sets were more likely %o
suffer from desieccabion beecause of the relstively greaber cub
surface oxposeds These investigstors congluded that all treste
ments were egqual in their effect on ;:.}fze percentage merketeble
and thet incressed yields from increased rates ‘%f@ﬁ‘"@ due to the
larger number of merketable tubers produced per hill and not
to size of individual tuberse

Bushnell (&) in Ohioc reported the r@s&zﬁzséf planting le
and Zeounce sets at 3 - 2l inches. He dissgreed with 'Sgraga@
and Bvaul, stebing thet higher rates of seeding ?z'&&uwﬁ a larger
pereentage of small tubers, and thus incressed yields frmtg ine
cregsed rates were lergely made up of unmerketsble %ﬁ%@?m fie
i‘ﬁv@reé lepunce sets ab J= to l2=inch specing. dJensen snd
sorris {21) in Weshington concluded from investigations on ire
rigated land that lesunce s@@ﬁpi%fzés at & = 12 inches pave the
best results.

Aecording to ¥iller snd Kimbrough (27) of Louisisna who ran
tests using i= to Piecunce seedpieces and spacings of § = 16
inghes, -the li-ounce set at 1y"was most suiteble,

In 1938, Findlay and Sykes (14) in Englend reported three
veers results from o rabe of plenting @xpe?imazﬁ: using the

. Veriety King Edwerd VII. The experiment was designed as a




i

lshin squere snd the dabs wes statistileally analysed. In this
avestizebion whole seed was greded as small (lecunce), medium
(1keounces ), aad large (2h-ounces) sod these were spased ab 12,
15, 18, and 21 inches. They showed theb the total yield ime

crossed with the weight of sesd used bub that the imerease was
made up largely of small tubers. Ho signifl
were found in the yields of ware (msrketeblejs This is also

sontradictory b the results of Spregue and Evaule These workers

considersd the ineresse in seedpiece size sn essentlal consequence

of inereasing the 8§aéizzge en the seed was dedusted from The
ware to give "net ware™ lerger seedpieces gave significent ine
creases over small but spscing had no significent effect. In
this report they proposed that it would be more soonomical to
separabe small :g.ss%a@aé@ oubt and plant the l-ounce tubers st 12
inehes, li- at 15, and 2= et 21 inches then plenting them all
at one distances.

The authors summed up their work by stebing that wide spscing
reduced the tobal fg‘iems end yvields of small tubers but increased
the vields of large ware and average-sized tuberse. Yields of
ware and "net ware” were not significantly affected by spacinge
On the other hand laerge seed pr@@ﬁ@éﬁ the greatest total yleld
end the greatest net of were and seed, Sesd size didn't influe
ence the yield of the large ware but the average size of these
was ggéea’%est from small seed.

Singh and Wakenker {30) working in Indis, @églai@.@eﬁ that the

isck of eold storage facilities make seed very scarce and exe



w b =
tremely costly during the plenting sesson. Thevefors, they

slanmed en experimen % o determine the most sultsble seed slize

&

B

and specing which would be economicelly suiteble end profitable

wmder conditions preveiling ab Bensres, Indle. The Darjeeling

5 L. ; iy ‘7 3
red variety and f=, le, and lj-cunce seis spaced st &, 9, end

12 inches were zz-f;e%ﬁ: in a spliteplot desipgn. These suthors
agreed with Findlay end Sykes thab the size of the seed and
the specing affected only the yields of small tubers. They
found that the yleld was reduced w%;h 1geinch but not with Qo

'Y

ineh spacing @ L@m compared to the feinch planting distance,

e

&

md concluded that a deounce set placed nb § inches was the
moest economlcal under thelir conditionss

An experiment showing varietal differences to seeding } rabe
was veported by Swmith, Hommel and Kelly {(32) working et Cormell
University which showed that the old Plonesr Rural variety was
best when a 1.3-%&33% seedpiece was spaced abt 1l inches. Howe
ever, with Scbago, one of the new varieties, they found thab
o seedpiece of 2 cunces plented at 11 inches gave much superior
resulise An incresse in botal yield of 3.21 busghels g@é acre
waS ﬁﬁ%@é. when g Decunte st was spaged ab 11 inc&mé rathey
than a llesunce seedpisce st msinﬁh spacinz. These investiges
tors emphasized thet Sebago and s@*@wa& other newy varieties of
the sase %y;;ze reguived .%waviw planting rates.

(&) %w}'ﬁ; of the Seedpiece

,

Hame (19) of South Dakoba compered smell, medium, snd large
seedpicces from the same bLuber and mmﬁ thet the yield inersssed

directly with the size of the sebe From Ontavisc Zavitz (51)
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[

reported the results of §§V$@y@a$ investigations using sesds
ing from 1/16= to Zesunces in weighte He favored
the lecunce sets although the marketeble and net total %1@1&&
increased ézfﬁu%lﬁ with the s&eégiea@‘siZ@@ Hose {28) also
g%v@aa eod the uss of leounce sesdpieces snd Ffound the incresse
in marietable yigié insigni ;a snt with the heavisr sets.
Stewert (38) of the UsScDele reviewed the ;itaraﬁafa on the
sizes of sebs dating from 1793 < 1982, He presented the resulls
from @xy@rim@ﬁ%a in soveral Stabes and concluded that seasonsal
conditions greatly influenced the size of set and that with
shundant meisture snd plant food maximum reburns cculd be exe

a

vected from lerge-siged sebs but when conditions wers less

*C’%

faﬁ@?éﬁi@, smaller sebts were bebier becaguss fewer tubers were
formed. Hurst (80) in Prince Edwerd Island, agresd bthat 1&?&@?
sets gave gresber yields but also grester percentages of cullse

Tingey and Stewart (39) used sets of 1-8 cunces in weight
and concluded thet the Secunse sesdpisce gave the best alle
round resulis. They alsc observed that sas the size of the set
ineregsed, tubers per Lill and welght ﬁx‘ nill incressed, while
percentages of m&f&éﬁabi@ tubers, weight of individasgl tubers,
and the number of Ltubers per stem dscrsasede

Thet seedpieces from 1i = £ cunses in veigf@ were a fachbor in
considerebly reducing hollow heart in wet seasons was observed’
by Wheeler (L9) of Wichigane Ware {41) noted that the recove
ery of the plents sfter frost damage wes elmost wholly éegsﬁda

.

ent on the set size. Seedpieces of L} = 2 ounces in weight

showed much betbter recovery than smaller ones. Scannel {25}




A4

a2
[
@
@w
@
v
L&
@
P

ounges zave much bebier yields than those welpghlag

sunces. Miller and Zimbrough {87) agreed with Ware that plents

£

frow large seedpieces due o thelr greater food reserve wade

& much better recovery from frost demegee

Here {3} showed the relation bebwesn seedpiece size and

the rate of spplying fertilizer in Alsbama when %@ used Z= to
1%»@&ﬁ@8~sﬁe&yiagea snd 1000 « 2006 §aanﬁs per asore of fertie
ligere He found the l%wﬁxnﬁa set used with 1500 pounds of
fertilizer gave the grestest veturn sbove the 8&3% of maberiasls

but claimed this would very depending on the various costse

(C) Comperison of Whole and Cut Seed

gonflicking opinions have resulted from the meny iuvestige=
tions conceynlng the relgbive value of wﬁﬁlé md out seedpleces.
Zavitz {51), reporting the results of six years experiments ié
{mkerio, preferred small whole sesed to cut seedpieces,

It wes cleimed by &iahéw (1} Qf_zﬁaha that whole sets emerged
more guickly éﬁé oroduced larger tops thep cut ssed. He showed
thet total yvields from whole sets were almost 15% grsgté? than
those from out seed but that oubt seedpieces yielded 18% more
merketeble tubsrs. Weleh (i), olso in Idsho, sgreed with
Aiah@r but claimed that whether the seed was whole or eub had
no effect on the time of emergence. éasa {28) found little
difference between whole and cut geed in Hissouri exeept t&aﬁ
whole sebts produced s lerger pa?@agtggé of culls. & report
from New York by Stewsrt (36) stated that "for seed purposes

uncut tubsrs bebween 1 and 2 cunces in weight are ab least as



8
S
]

i

$g

sod as snd probebly a little bebbter than pleces of egusl
weirht cut from large tubers of the ssme plant®s

-

slbright {3) of the Reaverlsdge Shabion, Alberta, obtalned

Stewsrt (38) of the UsS.Deh. gave an extensive review of literas
ture ‘g*ad a %@g}m@*&; of izz's:ras*aigaﬁams in several shabtes in 120
from which he concluded that whethsr whole or cut ssis were
am?ee?i@? é@?@“ﬁé@@ laypely on seasonal conditions. Hurst (20}
of Prince Bdwerd Island compered whole and out séﬁ:&% of verious
sizes znd Pound thet while the whole tubers produced hesvier
and more vigorous plenbts, they gave é,m:mh larger percentage
of oullee EHis lieocunce cut set produced almost as grest a
markebable yield as the 3esunce whole sead. ¥e thus favored
cut sets and sdvised that small whole tubers be used ounly vhen
seed was scerce or highepriced.

Gerdnsr (15} showed that cubl seed was much more perishsble
in sbtorage than whele sesed. This was very imporitant in Hentucky
because conditions ofben demsnded theb seed be cut several weeks
before planting. Butler {9}, working in Yew Hempshirs, ren
experiments to determine whether leal roll and mossgic were more

gommon in Pields srown fron swall vhole tubers the fros sels
o

which had been cut from large tubers. He concluded that the

s

percentsge of disesss in plants grown Ifrom good quality ceritls

Pied zsed was not affectbed by the size of the seede

Bushnell (7 snd 8} of Uhio claimed that cut seed gave a poor




stand due to drying out, while smell whole tubers made excellent

slend {25) in the Cenadian Fraser Valley showsd that whole

seed save @ zuch better stand end greatly incressed ylelds espe-
Sy g e = &

sizlly in sessons having cold and dsmp spring westher. He ree

R

ported an increase of L0 tons per acre in total aud 3.1 tons

per acre in merkebsble ylelds when whole and cub seed were come

d. Fe used his results to support cerkificstion being given

w

rallesized seed becsuse he considered it very important
thet this seed be discase=fres, Ldmundson (12) of the U.Se.D.de
produced evidence to prove thebt cut seed was injured by direst

exposure to sunlight during plenting operstions while whole seed

was uninjared.

(D) The Fumber of Byes per Seedpiece

The guestion has often arisen whether it wes the weight of

feba
P
fa
@

of

the zeht or the nusmber of eves it conbained theb exerbed
grestest influence on the ylslds obtalned,
Zavitz {51} reporbed experiments in which he used one-syed

3

af different weights and sebs of the sane weighd contaline
from 1 = § gyes. He concluded that the welight of the seeds:

& had o much sreshter effect bthen the nunmber s syes progent.
&F ; &

?‘% .

The same conclusions were reasched by Werner (45) and Albright

L

{3} working iu Horth Dakots and Alberta respectively. Stewert
(38) concluded that the increase in vipor with larger sets wes

due to a grester number of eyes as well as the larger weight,

W



Sowever, Dakanker {(L0), working in Indig, sonsluded thebt lerge

secdpieces gave hipgher ylelds due to. their capseily to produse
wore sprouts per hille From the resulis of chem sal tesis he
presumed that the amount of sbored food had no effect on the

resultant yields.

(E) Comparison of Fresh snd Suberised Seedpieces

Resosmendations very as to the edvissbility of using freshly
- ¢ub or suberiged {corked over) s@@@ﬁ“}i@@%o westover (L8} of
Weat Virginia reported that five years results showed freshly
cut seed to give betbter total mnd marketeble ylelds then those
eut and shored for verious perlods,.

Lowbard {23) reviewed the literabture on suberizstion end f@uﬁ_é
the rémhs 4o be very comtradictory., He reported the results
from six years investigstions in several states. Ffes’ml@* oub
sets were compared with those au% end stored 10, 20, 30, L0,
end 50 days. He concluded that seedpleces sould be stored uander
normal conditions for 10 = 30 dgys bubt not lomger without ine
Jurious effects.

Eémmdson (12) of the UeSeDehe compared li= snd Resunce sets,
fresh and suberiszed, planted immedigbely and placed in the sun
for 2 end L hourss He showed thabt freshly cut z:«;eaé was nmuch
more smz‘eralg injured during plenting operations then suberized

sets depending on the length of sxposuree

(F) Comparison of Apical and Basal Seedpieces

For many years there has been much controversy over the reée

lstive value of potato seedpisces cut from the apicel =ad basal
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ends of the tubere Javitz {51}, in e five yeer test in (nteriec

®

compared one-sunce, one-gyed seedplecses from the stem end, seed

3

end, wmiddle portion of the t&%@?@ He showed thab the sels

5,
B

o]

from the middle portion were superisr in every respect but could

%

ind little to choose betwesn thuse f?@m the stem and seed endse
These sebs wers not sproubed belfore plentinge

From the results of experiments carried on in New York,
Stewart (37) coneluded thabt apicel sets were mush supericr teo
basal sets in many respects. He cut both the apical end &aé&l
seedpieces from the same sproubed tubsre Smith (31}, in reviewe
ing Stewert's work, statved tﬁaﬁ the results of esperiments he
ﬁaﬁ carried on indicated that the §$ snd eoxbent of sprout
g?aw%h gt the time of planting snd not the position of the eye
on the tuber asccounted for the differences sb%aimea between
epicgl and basal sets and that these differences would not be
nobed if the tubers were cut before sproutinge

In a report presented in 1936, Lowbard and Stewsrt (2L) of

the U.BSelede reviewed the literature on this guestion and cone
cluded that %h@ﬁaaﬁ%raéiatﬁry results were due either 4o the
experiments belng on too smell & scale or $o the fact thabt the
workers were nut careful in controlling other veriebles. Theres
fore the authors ran extensive tests for three yesrs using the
Irish Cobbler and Gresn lountain vavieties. They were ésge@in
plly careful %o control all the errers by using weighed seeds
pieces from tubers of wniform size with agr&azs of equal strengbhe

The latter were obtained by cubiing the s&&é@i@@ ez first and.

gprouting them leter@ Their results were statistically anslysed
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snd showed thab when errors wers removed, basal and eploal sets
were egquslly productive.

’?§@$® iﬁ?@@%ﬁgaﬁi@ﬁ& seemed o solve the problem and §§ﬁ%§
thal differences were dus wholly %o veristion in dormanty be-
%%@@é eyes on the same Tuber. ﬁﬁw@%@?a Ellis, {13) working in
indiana, claimed that g%&wert“é results did not apply to the
new type of tuber such as in the Chippews veriety, His dabe
showed much higher yielés weve obbained from apical then from
basal sets when Chippewa was usede He suggested that there may
be o veariebal difference in the resstion to apicel doninunce

but stated thebt the problem required further investigstion.

{G) Spacing as APfected by Other Factors

Several investigebors heve found optimum spacings to vary
depending on moisture cvoaditions, fertility, date and depth of
planting, veriety etc. Hartin {28) plented lecunce seedpieces
st 9= to 12e-inch spacings, end ab verious ﬁ%@éhae e found
thet with shaliaé plenting the gy&aﬁﬁgt yields end net returss
over %&é cost of seed bub the lowest percentage of marketeble
tubers were @%%aiﬁeé at Qeinch spacing. He itherefore recome
mended Yo to lleinch spacings depending on the fertility,

B

[

rd (5} ren sn experiment to correlate specing, fertilizers,
and date of plenting, He found that closer spacing {1218 inches)
gave o higher yvield snd s greater percentage narketeble even in
drought years smd éls@ cut down the amount ef hollow hesrt. He
preferred early plenting and found that the use of fertilizer

5

gave good results even during dreught periodse
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wessels (L6) of ¥ew York quoted Herdenburg in sbabing thed
wes the gensral opinion that "in reglons where minersl nutrie
snte and molisturs gre likely o be limited, wider spesing

plents and less seed per sore ave recommended”. However,

o

eoncluded from cne year's i,:m%m*“m“mm s in which he used
far

spzeings end various é%@gg thagt the lsvel of fertility
did not influence opt imua spacings

Edmuadson {11) reported a §§&@i’i’i§:§ test carried on ‘zay‘ the
UeSollofie in which spasings from 8§ « I inches snd the varieties
Bural ¥ew Yorker #:2 and T?imzzgéfx were used. He found that yields

of tubers between 3 and 12 cunces increased with closer plenting
end that hollow heart and growth cracking increased with distances
He obgerved that Triumph was not a5 suseceptible to hollow hsard

as Bural ¥ew Yorker and could thus be planted at a greater dise
tance.

Ware (L2} of Alsbama showed that there was a definite relaticne
&Eﬁig} between spasing and the swount of fertilizer used. He )
spaced his sets at from § - 20 inches snd used Ffertilizers at
the rate of 1000 - 2000 pounds per scre. He concluded that
2000 pounds per sore of f‘és‘%ﬁi%f and 19einch spacing was *%;Ez@
most ziesim}}l@ and sconomicals

Whi ‘*t =Stevens and Wessels (50) showed resulbds coutrary to
Wessel's former worke They concluded that on irrigabted iaﬁds
15einch spacing wes best with low fertility spplications but a

distence of 11 inches was superior when fertilizer *‘&'as ap;;afmz&

gt the ?s&j}@ of 2000 pounds per acré.

PRCE RISV OO S




Prince Bdward Island

snthorities rscommend a 1%»3&&@@ seedpiece spaced «t 1ll«12
inches in the row snd & distance of 36 inches between %hé FOWS o
Iowever, for the verieties Kabtahidin s=nd Sebago, O=inch spaving
has bheon f&uﬁé.mofe sabtislactory becguse it is claimed that these
verieties "miss badly®™ due to having relatively few snd weak eyese
Hova Sootia

£ 3ée§§i$ae size of 1}=2 sunces yiaﬁﬁaﬁ gt §=12 inches Tor
Irish Cobbler snd 12«15 inches for CGresn lounbaln in rows 33
inches apsrt sre the recommendabtisns given. It is suggested
t&aﬁ the #arie%i&a Estehdin and Sebags, while lgte, %@ planted

at a spesoing not greaber them 12 inches hecauss Tewer and overs
sized tubers sre common ab the wider spacings.

Hew Brunswick

In this provizee the use of li- to Desunce seedpieces, prefere
ably of the labber weipht, is advised, OSebs were formerly spaced
zb 12 inches but ss the majority of potabte growers use 2000
pounds of higheprade complete f@?ﬁilé%@g per sore it was found
that over-sized tubers were commone Thus Usinch spacing is now
suggested for sll verieties,

duebec

8mall whole tgh@rsk&f cut pieces both ¢n the lerge side of 1
ounce gre reccommended. Planting at 10 -« 12 inches iﬁ rows 36

inches spart is favored for all veristiese

o

This informabtion wes cobbained by cerrespondence with Dominion
Experimental Stabions and Universities scross Csnalse
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DEtews suthorities recommend the use of fe to JF-ounce ssts.

s
S
j

varietios {Green lountain)e Investipabors ab Guelph suggest

in peneral the use of ilecunce sesdpieses with one good strong

eye spaced at 12 inchese This is supperted by the extensive
work of Dre Ushe Zevitz. However, spsting rscommendstions vary
depending on the verieby grown, purpose Jor whish intended, end
the f’ez‘timty and the moisture content of the ﬁ@‘i};e Sebs are
spaced cleoser if %:ﬁ% Pertility iz high or when the crop is growm
for seed in order %o produce the desirsble size.

¥anitobs

The use of Zecunce seedpieces spaced gt 12-1% inches in 56‘#
iﬁcs%;. rows is: genmerally recommended. No 3@@@@1 planting rates
have peen proposed for verieties such as Egbehdin but cleoser

spacing hes bYeen advocated for highly fertile soil,

Saslkabchewrarn

Sesdpieces ground 2 cunces in welight with st least twe strong
eyes gre the pg*aé*%:isal reconmendations given. Spacing gt 18
inches in four=foot rows is advised when gl@ﬁe@c@ by hend bub s
spacing wider than 15 inches is not considered practicsl when a
poteto plaenter is used. Huch wider spacings az‘é advised when
dmug;}t;% is @ probleme These very from 15 o 2 inches in the row
and from 3 = & feet ?m“ﬁm‘@azé the rows é@pﬁgéiag on the moisturs
conditions. Lete verieties such as Kabahdin ere not grown do

any extent,
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In the southern part of the provines Z2esunce sebs spased at
1l inches are vecommended under irrigstion bubt workers have
found that higher ylelds san be obbained if labe verieties
{fetted Gem) are planted at a Ueinch spacing. In central
Alberta ll- to 2ecunce seedpieces spaced gt 15018 inches in
30« b0 3Zéeinch rows are recoumendede The use of smaller sets
sud closer SFéeing:«s is advised where the soil is rich and fertile.
In the Peace Hiver district Zeounce sets plented at 1 - 16
inches gre recommended bub wider égacmg is advocated for th
Rababdin veristve

British Columbla

4 seedplece slize of gbout 2 ounces in weight plented ot

sround 1 inches is rocommended bubt this varies somewhsed with

the varisly used,




%, %

Fhe warieties Yarba, Irish Cobbler, =nd Zatahdln were used in
this rate of plenting lnvestipgetion which was carried on for dwo
yesrs, 1043 end 194L, Henitoba grown certified seed in pood condition

T

was obtained each vesr, Four siges of seedpiece {1, 2, 3, and &
cunces ) were planted abt eash of four apacings (9, 12, 15, and 18
inches) to give sixteen combinstions or rabes of planting which
ranged from 10.1 = 80,8 bushels per acres Secedpieces plented ab
spproximstely 10, 2ly, =nd 81 bushels per acre respectively esre ile
Iu%‘%rated i{r;; Pigure ke "f}:s.é distance between the rows was 36 inches
throughout,

The exveriment was };:ziasg'?seé on s area of feirly heavy welledrained |

Red River Clay which was considersd fairly typiesl of the Red River

Valleys, The plots covered sbout two-thirds of an sere each ysars
The soil used hed grown vegeteble crops for several years bubt no
potatoes, lo commercisl -f’srtﬁiiz@r was used but a dressing of barne
manure wes applied in the faull of 1942,

The experiment was desigued ss a rendomized block. The field
plens used in 1943 end 19hh sre shown in Figures 1 and 2, There
were four rveplicsbes, esach of which was made up of three blocks
which were randomized. Each block consisted of one variety. Within
each block the above mentionsed sizbeon rates were randonmiseds, The
plots consisted of aﬁly'a@e row with gnerd hills gignwé at each ende
Guard rows were included along esch side of the main blocke It will
be noted thet the plans for each year are identical except for the

randonizetions.
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The Verieties

fo 4

orba

The variety Warba was chosen for this investigabion because it
is tﬂ@ earilest potebe produced commercially and has been steedily

a *

reining populerity in ¥anitoba for ae?eraz vears. LIt was developed

i

gt the Himnesobs égfisazﬁﬁrﬁi Experimentel Station from s cross
between Bliss Triuwmpgh and a selected ée@é&i&g and was inbroduced
by the University of Minnesobs in 1033, Usually it is about 10 =
1 days earlier than Irish Uobbler and gives a slightly higher
yislde The viznes sre upright and sturdy while the bl@ssams are
fow and light g‘ew}ﬁ: in eolors It is highly resistant o mild
mﬁs&ia; This variety produces short, round, blocky white tubers
with pink eyes. Its main disadventege. is Ets mmzrosug desp syes
which give the tubers a rough supesrance. It has good gmalitg;
fine texbture and stores well for an early variety.

Irish Cobbler

The variaty Irish Cobbler hss been grown extensively as sn early
potabe for many yeesrs throughout ﬁaﬁ&éag It is more widely grown
in Hanitoba then eny other variety. It is early end gra&uaﬁiva
nd iz noted for wmaintaining its vitelity better then many other
varicties. The eyes are deep and the tubers are not of the best
shape but 1% has often r@plaﬁs&,mare sbiraotive verieties é&e to
its dependability in producing vaa& eroepse The verieby is charage
terized by §a?ple flowers, stromg growth, round snd somewhat {late

ned creamyewhite tubers, snd very high guality.

=

&

Letahdin

»

This was chosen because it is the best known of the new, labs,
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g veristles, It is prown o¥e

hallowssyed, sbtraotlive-sppsering

s R T . rest medem sl 2 . * ET— ST S e
tensively in Lastern Capads and is probebly the most populse late

o

eriety in Hanitoba. It was introduced by the United Ztabes Dee

Loy

)

partment of Agriculbure inm 1935 and resulted {rom s oross bebween

two seedlings which in turn were bred from the four verieties

Sutton Flourball, Arcostock Vonder, Busocls, =sd Bural Hew Yorker
8 & 2

42, Eabehdin generally matures st lesst three wesks later than

%

Irish Cobblere It is resistant to mild mosale snd is noted for
its sbundant aend fertile pollen. The tops are green until frost
but it is clalmed that the tubers sre set earlye

The tubers sre roundish and mediwn thick while the gikin is whi%@
but inclined to be russetted under some s&ﬁﬁiﬁiaﬁs; The eyes ave
few gﬁd shallow end the yiecld goode This veriety sets i%@ytagﬁrs
rather hipgh so thal deep plenbting to aveid sunburning is advisable,
he covking quality veries considersbly with envirommental condie
tions but is probebly never as high e Irish Cobblers It produces
few tubers per hill aﬁﬁ,thus they sre isclined to ba~§v@rsiﬁeée
Despite th&a@yanﬁesirabl& features, Lsbahdin is sagsi@@re§ to be

the best of the labte varieties sl the present time,

The Seedpieces

About two wesks prior to the time when the seedpiese cubiing

&%

was commenced, the seed was placed in crates under the greenhouse
benches and ellowed to green sprouts
the seedpleces were then out carefully to their respective 1-,

s 3o, md lLeounce siszes and checked on s fine balance so thab

they were all within 5% of the required weight. The seedpieces

used are shown in Figure 3. In order to prevent drying sut &8




Figure 3 - Photograph Showing the Four Sizes of Seedpiece Used.,

Figure L - Photogrephs Showing:

Left: 1l-oz, Seedpieces Spaced at 18" (spprox. 10 bus./scre).
Centre: 2-0z. Seedpieces Spaced gt 15" (epprox. 2l bus./acre),
Right: l-oz. Seedpieces Spaced st 9" (approx. 81 bus./acre).

An 18" Rule is Shown for Comperison. These Are Cut Seedpieces

with the Cut Surfaces Placed Downwarde
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The only stipulstion mede besides thabl of weight was that each
; Kﬂﬁ% have gt least one siromg evee Uther ithen thab

¢yes per seedplece was nol tskon inte consideration.

Likewise sets were cut from both the spical and besel ends, However,
due te the number of eyes and the position of these eyes on the
tubey being selested entirely ot randem, the effects of the nume

ber of eyes and whether these were cud from the &?i§&l ar the
besal end were elimingbed and thus the whole affastigf.%ﬁe seede

piece was considered to be due to its weiphto

£ total of 536 seedpisces wers cub Tor each block and 22Ul for

cut end weighed individually each yeer. After being cub, the sebs
were pevked in slatbed boxes in horticulbtursl pest snd shored in
a cool place. They were teken to the field before being umpackede
Cutting commenced gbout g week before plenting in 1obi but due %o

heavy rains in 1G aﬁ the seedpleces were storsd for over two woeks

o~

before being planted.

The 3pegings

T

ﬁ":

he actusl plots or rows in each replicate were 30 feet in length
with e or three g&é?@ hills on each end {depending on the spacing e}
@ﬁiﬁh,m&ﬁﬁ she total length of the rows 36 feeb. 30e=foot rows were
uged becsuse it was felt that this was targe enough Lo give scourate

%

results and yet not too lsrge to bes prasticsi,.

This length was also

#

chosen due to the fast thed all the S?&ﬁimﬁﬁ (9, 12, 15, and 18




1 even, Special care was bsiten to space all the sebs ac-

e

surstely by means of long wooden scantlings which were nerked off
in the appropriete spaclngse

Plant ;mn gnd Summer Ceore

iy =

Furrows 36 inches epart were taken out with

-

the plough abttache

"

ment of the garden trachore Tight wires wers strump acrossg each
end of the replicstes and the merkers were lgid bebween these
wires. The seedplieces were carefully placed in the bobttom of the
furrows slongeide the warkers. The seits were planted four inches
deep throughout but only covered to o depth of 2 inches st the tise
of planting. The furrows were filled in laters

In 1943 the plenting was delsyed uniil June 15 and 1€ due to

.

sontinued rains. Howsver, in 10Ll, the spring being wore normal,

»..,,,g,

#

the seeding dstes were May 16 and 17,
During the summer the plots were hilled culy slightly and were
sprayed twice with e calolum grasengte=-bordeaus nixbure.

Earvesting and Grading

LA

3

Tha plots were harvested when the tubers were mabure but before
the tops hed died down completely. In 1943 the harvesting of ﬁxe
arba, Irish Cebbler, and Kabahdin was completed on September 6,
Septesber 1l;, =md Uctober 7 respectively. Im 104k, Warbs was
harvested on August 2, Irish Cobbler on Septesber I but the hare

ing of Katehdin was delsgyed until Uctober 3 due %o very wet

hills were missing the hills on either side of the missing one



Distances

18"
15 n
12"

92!

o 96 =

OUTLINE OF SPACING

Without Guard Hills

fe-

>

XX X ¥ X > X

K. ox 2 X X X R X X ¥ ¥ Xx X x X

XK XXX IR 2% % X %KX XXXKXXXNRNK3xX XN XXX® DX XXX

5

30+
X X X X x x X X X X %X x x x x
X ® x x

X X KR X x

HOX ok X X N OX XN X X X X X X %X X X X X X x x x

361,

x

Number of Seedpieces

x

~——— o — —— A~ -~

With Guard Hills

 Figure 5 - Diagrem Showing Outline of Specing.

M e—————

Used

Actual

Row
20
24

30

40

Guard
Hills

4




wore also discardede. The mumber of rousining |

g
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recordeds The plots were thus ézaz%%sé@% on g "perfect stend”®
basis which was Pell to be the most sccurate and practical method
of correcting yields for stende

411 tubers including the very smsll ones were picked up when
harvestinge The yield from each plot was placed in a separate
contalner and taken inside whers the individusl tubers were
graded into the three classes 0=3, 3=12, and over 12 ounces.
Those fm}é 3 = 12 ounces were classed together ss marketables
Zoth total and marketsble yields were correctsd for stend, The
yields were divided by bthe number of hills & per vow o ;é;ive the
number szf ounces per hill, Bushels per sore woers saloulated
from these "ounces per Rill" figures. Tobal and marketsble
vields wore stabisticaelly analysed according to the methods sube

lined by Goulden {17},




EXPIRINENTAL DATA AWD REBULIS

In general the ?@Sﬁiﬁﬁ chtained showed vertaln trends which
applied to bobh the total snd the markebtable yislds. The weight
per plot (30=foot row) increased directly with the weight of seed

@

?iaataé per atre. The weight of tubers per hill in sunces dew

o

noreaseds, Tre oalcoulsted bushels

Pokn

greased as the rebe of plantin

A
fobs

ver sore were direstly proportional to the planting rabese

The 10L3 Resulbs

The results oblained for sach variety in 1?&3 sre shown in
Tebles 1, 2, snd 3, The statisticel anslyses for tobal and
marketable vislds ave presenbed in Tables l; and B¢ Tables 6 and
7 show the effects of ﬁhﬁ seedpiecce sizes and the spacings lne
dividuallye

It is noted in Teble & that there is little differemce between
the ylelds for Warba and Irish Cobbler when either totsl or
nmegrketable are considered bui Eatahdin yields are wuch higher
then either of these,

Bince %hg snalyses of verisnce show that difPfsrences of %la?é
and 2780 bushels per acre for total and marketsble yields rese
pectively are reguired for significance between the varieties,
both total and markebsble yields for Katshdin ere significantly
greater then those for Warba or Irish Cobblere Eﬁw&v&r, there

is ng sigaifiecent difference in ylelds between these two verieties,
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in comparing the wesn tobal yields cbiained from the use of

of the four seedpisce sizes (Table &) a difference of 16435
bushels peor acre is requirede When this is applied, it is nobed
that differences between the ie and Ze and the 2= and Ze=ounce
seadplepes ero significent but that the éﬁff@?@&@@ between the

% and lieounce sesdpisces is not large enough to be significant,
en the marketsble yields sre considered, it is noted thab the
analysis of verisnce shows bobh the seedplieses and the inbteraction
of verieties by seedpieces to be significent beyond the 1% pointe
The significance of this interaction indiestes thatbvariaties rogs
pond differently to the offect of scedplece sizes ss far ss the
marketeble yields are concerned, When the merketeble nean yields

are examined in Teble 6, the range bebtween the le snd the Leounes

seedpieces is 27.51 bushels per acre for Farbs 75687 bushels per
sl < & b

acre for Irish Cobbler sod 115,53 bushels per scre for Kabahdin,

Thus it can be concluded thet the size of seedpiece does not heve

much effect on marketable Werba yields but that marketsbhle ¥ields

from Irish Cobbler and Zabtshdin sre affected by seedpiece size,

Bhen the ylelds from the four different spacings as shown in

Table 7 are cousidered, it is noted that the intersction of variee

ties by specings is significent far beyond the 1% point for hoth

totel and marketsble yields, This weans theb there is g varigtion

between the varieties in their responss to the four spascingse ¥When

¥%,

the mean total end marketable yields in Tsble 7 are compered, dife

ferences of 55.77, 59.85 and 157036 bushels per acre are noted

botween the 15 and the Seinech spacings in the total yields of
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 Verba, Irish Cobbler, snd Katshdic respectivelye In the merketsble
yields, differences of 1539, L8.83 and 132,27 bushels per acre
are observed between the 18e and the Jsinch spacings for Warba,
Irisgh Cobbler, snd Katahdin respectively, Thus it ﬁay be cone
cluded thet the different spasings have é much greaber effect on
the total and merketsble yields for Katghdin than on those for the
other two varieties,

The percentages aﬁ‘ narketeble tubers varied only slightly. The
"net marketable” yield which was cbtained by subtracting the smount
t}f seed used from the marketeble yields was very verigble with :‘ém
evident trends for Werba and Irish Gobbler but with Ketshdin they

were wuch higher ot ecloser spacingse

The 19ly; Resulis

The resulte obtained for each Va?iety in 1ok are shown in .

Tables 3, 9, aéd ‘;E.Qef The statistical enslyses for *&a%a}. ad

_ marketgble ylelds are presented in Tebles 11 and 12, Tebles i3

end 1 show the effects ai‘ the seedplsce siszes and "%;iés sgé.&izzg;s

individuallys The totel and marketable yields of Warba from tene

foot rows for each rate of plenting are shown in Figure 6,

As shown in Teble 13, the yields for the Katehdin verisety were
very similer %:é those for Yarbs end iz*ia% CGobbler and were thus

| much lower then in 1843, The ensalyses of varience éh;@@? that the

differences between the varieties are not significant,

The snalysis of verisnce for tetal yields shows the intersction

er verieties by seedpieces to be significant beyond the 1% point,
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[UNMARKETABLE[MARKETABLEl|  |UNM BLE|MARKETABLE

10.1 233.9 67.9 12.1 2665 6507 1b.1 28l.3 6b.95 2002 534.8 08.7

UNMARKETABLE|{MARKETABLE|

UNMARKETABLE[MARKETABLER |UNMARKETABLE|MARKETABLE MARKETABLE|MARKETABL UNMARKETABLE{MARKETABLE]

30e2 363.0 609 36.3 412.6 61l.4 60.5 469.4 55.2

UNMARKETABLE[MARKETABLEl  |UNMARKETABLE|MARKETABLE 1

408 425.5 62.6 48+4 453.8 60.9 605 493.1 b5b.4 80.6 bl4.2 54,7

¥LGURE &

Photographs showing the yields obteined from each of the sixteen combinations of seedpiece
gize and spacing used. These yields are from ten-foot rows and are of the variety Warba.
The figures at the top of the photographs refer to the seedpiece size and spacing. For ex-
ample, 1-18 means one ounce seedpieces were spaced at 18 inches in the row. The informa-
tion below the photographs gives (1) Seed sown per acre in bushels, {2) Total yield per
aere in bushels and (&) Percentage of tubers marketable. Tubers between 3 and 12 ounces
were considered to be merketable. '
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ror Totel Yields in 1944,

86,663,01

g@?ﬁ.i@ﬁ%@ﬁ 1@3@5@9%? & %sgﬁ‘éoﬁ% 1688 4,95 78 soemoee
Vavisties  19%,785.% Z EibTeB7 160 Lol 10698 cescese
Error {a} - E2,261.00 & 807685 '

Total 1,589,657.09 ’ ,

Seedvicne 685,208 .89 S BR7,757.48 130,46 2.88 E.84 18.%7
Spacing 182,281,680 8 60,760.61 DT3.80 2,58 5.98 16,77
feed.x 3%&&; §,$§§¢%% 8 E,ggﬁulﬁ s legy gqﬁgA aaeisee
VYars. @ Seed. 34,887,706 & @;?Q%oéﬁ St 2,17 5095 59684
Turs. = Spuc,. 'ﬁgg?%gﬁg ) & ,8§§q?§ :n%ﬁ Bkl 20@@ eosssa0

Yars, & Sped,
= Spnte
Zrror (b}

15,003.05

T88e58 o585 170 . 2610  sacccce
235,668.42 ;3 ~

1,765,81

Table 12 - inelysis of Varience for Markebeble Tields in 1944,

Degrees
of

Hocks 100,988,17
 Heplieates 14,985,985
Voarieties 58,014,08
Error {a) G8,978.18

£,087:88 Do81 478 Se78 ssesese
3&,5@?.&3 4655 Dald 10e%E cecosce
%,@gﬁgg}g

Lz

: %gal ’ ‘%?@’l%.g@
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_ Seed .z Spaes Byn80e3G
Vors. = Sesd, 18,595.28
Vars, = Spuee  5,890.08
Vers., z Seed, ;
x &W@o 15,@%.@% 3.5“; ) %ﬁ@ogg§ ag§§ 24’?@ : 'ﬁe};{} sessees
brvor (b} 206,567,538 iss 1,580.28

S1,100.80 E0.58 8.88 S.9¢ 15,80
10,600.,88 6485 2,68 5,8 15,80

%@?e@l Dedf 1,98 & o5 aewoReO
Egﬁﬁﬁogi BeU% 2,17 £698 cocccso
| 9BLe67  0obE 2017 2695 eescecs
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Fable 18 -

de0z, Tobal

Yean Tobal

‘& s
vk,

is®

%

¥

276.81 852

185.07

575460 63,1
285,78

£55.14 800

BEB.23

471,55 5944
260,19

S85,97 81.7
858,07

Teble 14 - Hean Totel and Morhetable Tields and Percentazes
rietable of Eaeh Variety for Zach of the Four

Spaeings in 1944,

855,01 62.9
210,56

G74.20 6301
888,56

400,72 65,9
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455,96 56.4
242,62

zetable of Hach W
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Thus the effscts of the sise of secedpisses were not the same Por

© all varieties. When the total yisld means in Teble 13 sre exe
emined, the renge in tobtal yield is 194,92, 162.2l, and 107.96
bushels per acre between the le snd the Li-sunce ssedpisces for
Warbe, Irish Cobbler, snd Katahdin respestively, %ﬁ%x&@f&?@, the
seedpiece size hed o greaber effect on Werba and Irigh Gebblep
total yields than on those of Eatehdin,

When the marketsble yislds resulting from the use of the four
@iffér@% seedpiece sises are compered, a differense of 15,80
bushels per sere is required for sipnificence, Sincs the intere
gotion of verieties by secedpisces is not sigaificent, all verieties
responded in a similar mauner to sesdpiece size az far as merkete
sble yields ere soncerned. When the shove necessary difference
is apolied to the seedpiece sise mesns in Teble i3, = significent
difference is observed only between the le snd Decuncs seodpieses,
 In compering ‘iﬁw spacing effects ﬁf&zﬁéﬂ in Teble i, necessary
differences are 16677 ead 15080 bushels per a;@m for tobal and
marketable yields respesctively, When thess are epplied there is
a significant difference betwssen sach spasing for total yields

but only between the lBe and 15einch specings for marketsble yieldse

The intersebion of varieties by spacings is not significent and

thus ell the varieties responded in e similar menner to the diffor=

ent spacingse

In the percentage of marketsble tubers there was a veristion |

of 13% between the lightest and the heaviest rates for sash variety.

¥hile the marketsble yields incressed as the rate increesed, the




®net marketeble ® yields showed s declidsed dooresse with the
hesvier rabes of plentinge

The 1942 gnd 19kl Gorbined Results

The comblaed resulis for eash vwiéég are shown in Tebles 15,
16, end 17. The stabtistical snalyses for the combined yours rée
sults gre presented in Tebles 18 and 196 ﬁi@%g@@é@ eompering the
total and marketeble yields with the smount of seed used for esch
veriety e presented im Figures 7, 8, =nd o

In compering the variety means for totel yields it is noted
in Teble 18 thet the differences between the verietbies sre mob.
siznificant but that the interaction of varisties by years is
significant beyend the 1% pointe.

This indicgbes thaet there was o variatlon in the ftotal yields
between the yearse VUhen the veriety mesn tobal yields which ave
showa in Tables & and 13 for 10L3 and 194l respectively are coms
pared, it iz observed thet the ylelds for Katehdin ere much higher
in 1943 then in 195l This undoubtedly acoounts for the signifi-
esnt interastione

¥hen marvketsble yi@lés are considered, the analysis of varience
shows significant difPerences for both varieties @ﬁ& the interasce
tien of verieties by yégﬂse A necessary difference of 22632 bue
shels per acre is veguired for gigﬁiﬁam@@ between the variety
means shown in Teble 20. Thus vwhen marketeble yields are sumpered
there sre significent differonces between Katahdin mnd the other

twe verieties but not betwsen Werbas and Irish Cobblers

r
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teteble of

Heedpices Sl

Irish
Sectpieea ¢ Cobbler
Sizes M ”ﬁe}_{%, Lane

Total “@gzc o5 £5.8 SOB.61 82 o5 589,78 6944 18,10 55,8
gﬁfﬁe W@E‘Q?@ }.?Q'oég gvgéa a8 %ga =28
Tobtal C08.37 81,86 S81.08 B7.8  E80.6D B4.B
Mark, 286,08 L8444 » Hé4 .74
Total 412,04 58,8 40855 58,8 480,41 68401 455,55 60.8
Yerk, &84B.2% 889,18 BEBET 258.70
Total 445,06 DP.8 481,08 58,5 458,49 67,8 445,08 61.9
Berk, 264,08 RO 85 818,88 STE 6%
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BOT7.5L B3l 590,47 6lol
252,22 288,51
88,90 B2 @'ﬁge% S,
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285420
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348648 68,1
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408,84 6407
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&8 with the total yields, Ratehdin markebeble yields wers much
higher im 1GL3 then in 194l which sccounts for the significant

Interastion of verieties by yeerse

3

In compering the meen totel yields from esch seedpiece size

P

88 presented in ’fa?si@éi% e difference of 1040 bushels per scre

el

s reguired for significence. When this necessery difference is
spplied it is noted that signifisent differensces ocour betwoen
meen yields from each seedpiece sis@?

Sinee the intersstion of seedpieces by yeers is also significant
fer beyond the 1% point, the effetis of the seedpiese sizes were

not constant for each year. Vhen the meen yields for each soed=

viece size for sach ;%;@w {showmn in Tobles & and 13) are esgzgaée&s
a range of Q8.81 and 155.0L bushels per acre between the yields
from the le znd the li=cunce sesdpieses is observed for o3 end
19l); respectivelye Thus the seedpiece size had o much ereater
effeoct in 19Ll then in the previous vesrs

When the marketeble yields sre considered, the analysis of veri-
ance (Table 19) shows that & difference of 780 bushels is ree
guired for significence between the mean yields per éc?@ from each
seedpiece sigee Vhen this is spplied to the means in Peble 20,
significent differences are noted betwsen eache As the seedplieces
by years iﬁ%@r&@%@n iz not éﬁ.g&ifﬁ.%}:@ts there is no difference
between the years in their response to different seedpiece sizes.

Bistogrems showing the peneral meens of the total snd marketeble

yields compered to the amunt of seed used for esch seedpiece size

are shown in Figure 10, The tobal snd merketehle yislds obtained




mgéé@

from 10=foot rows of eagh.g$@§§i$ae gize gt a comstant spacing
of 12 inches are shown iz Figurve 1le

The mean total and marketdble yields resulbing from the use
of the four different spacings sreo shown in Table 21, Since when
the mean totel yields are compered, a difference of 1040 &uéh@ig
per sgre is reguired for significence, %&e‘ééfﬁﬁrsﬂ@@s hetween
the total vields from eoach speacing are sigsificent. The intergstion
of gpasings by years is not signifisant which new 8 that the rese
ponge to the different spacings was similer for each yeere ‘

In considering the wean markebsble yields, the snalysis of verie
snee shows o n@e@ssagy~éi§f@y@ﬁ@e of 7080 bushels per sere between
the meense #hen this difference is applied, gigpificant differe-
ences are noted betw@em:%he yields from eash spacinog exocept that
between the 12= and Jwinche The intermciion of spacings by years
is elso sigeificente This weens that the effects of the spacings
wore not comshant for egch yeavr. The range %@t@@&a ‘the maerketable
yields produced et 18- and Geinch specings 18 T5.50 and 25,53 bue
shels per sere (Tsbles 7 end 1) Por 1943 end 1Sk); respectivelye
Thus the spacings prodused a such greater effect in 1943 them in
15kie

Bistogrems showing the genersl means of the totel and merketsble
yields compared to the amount of seed used for each spaeing sre
shown in Figure 10, Totzl snd merketeble yields obtained Ifrom
10=foot rows of each spacing using a constant seedplece sige of
3 ounces are shown in Figure 12,

The interaection ol seedpieces by spacings is not signilicant
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'EFFECT OF SEEDP

unmaRKETABLE|MARKETABLE]
156.1 28l.3 65.3 3063 393.3 60.2

|RISH COBBLER

4505 444.7 50.8 60.5 455.3 48.0

UNMARKETABLE|MARKETABLE]l  [UNMARKETABLE|MARKETABLEN  |UNMARKETABLEIMARKETABLE[  |UNMARKETABLE[MARKETABL

15.1 295.0 173.0 303 341.8 64.0 45.6 403.8 63.2 605 43b5.6 577

FIGURE 11

Photographs showing the yields obtained from plots sown with 1, 2, 3, and 4 ounce seedpieces
(left to right). These yields were taken from ten-foot rows the seedpieces of which were
all spaced at 12 inches. ‘the information below the photographs gives (1) Seed sown per zacre
in bushels. (2) “Wotal yield per acre in bushels and (3) Percentage of tubers marketable.
pubers between & and 12 ounces were considered t be marketable.




for either total or merketeble yields (Tebles i8 and 14} which
sndicstes thaet there is no significant relationship betwsen ssede
pisce size and spacinge |

?3@ interaction of varieties by seedpisces is likewise nobt sige
nificent which indicsbes that the seedpiece sizes responded in &
similer menner for cach veriety over the two yégfge

$hen the interastion of veristies by specings is considered,
significent éiff&?@ﬁﬁﬁ3>&r$ shown for both total end marketable
yields. This proves thst the veristiss did not gll respond in &
similer menner to the different spacings. Yhen the nean é@%al gnd
marketeble yields ar@v@&mparaé in Teble Elmkth@ renge in yield
hetwoen the 18- and the Ue=inch &ga@ingﬁ is 7736, 70,76, and 1157
bushels §é? sore for totel and 3957, 529§§; and T9.61 bushels per
pore for markebsble for Warbe, Irish Cobbler, snd Kateshdin respece
tivelye Thus it my be ﬁ@é@lué@é thet the specing does nobt heve
much effect on Warba end Irish Cobbler yields but with Katehdin
much gregter yields sre obtained et closer spacings.

Therefore, the snslyses of veriemce for the two years'ﬁaabinaé
results have shown that the totel and markebable yi@iésvincraaséé
significently s the seedpiese inecreassed in gize bubt that signifie
ﬁgﬁtzy groster yields were obtained at the closer spacings only
with Katahdine

when the percentesges of marketeble tubers resulting from the use
of the four seedpisce sizes sre sompered (Teble 20}, slight decreases
are observed as ths saeé@iees inoreases in size for the Werba end
irish Cobbler veriebies but with Ka%ahﬁiﬂ ro distinct trend can be

noted. Ko consistent differences sre observed when the percentsges




465.5 4B85.6 b58.6 605 469.4 5be.2

3

JUNMARKETABLE{MARKETABLE| UNMARKETABLE{MARKETABLE ' MARKET! UARKETABLEMARETABE 1

30.2 38l.l 665.8 5666 3915 6b.7 4505 403.8 63.2 6045 447.7 61.1

FIGURE 12

Photographs showing the yields obteined from plots the seedpieces of which were spaced at
18, 15, 12, and 9 inches in the row (left to right). These yields were taken from ten-
foot rows sown with three ounce seedpiseces. The informetion below the photographs gives
1) Seed sown per acre in bushels. (2) Total yield per acre in bushels and (3) Percentage
of tubers marketable. ‘Ffubers between 3 and 12 ounces were considered to be marketable.




- 50 @

of marketeghle tubers resulting from the use of the four spacings

sre compersd (Tshle 21},

DISCUSSICE

The 19L3 Resulis

it was nobed under experimentsl procedure thet the plots were
plented very late (Jume 15 and 16) in 1343, This was due to the
ezcessive reins in ¥ay. It iz cobserved in the wsather records
(Teble 22} that the precipitation during May wes well gbove normale
Heverthelsss, very good g;%,@}.dé wore producede

The subumn was fine end dry as shown by the below normel precie
pitstion gmi the shove normsl sunshine. This undoubtedly escounts
for the very high yields e&t&i&:&@é from the Katahdin variety ﬁzﬁ&%},
made %‘t?éx&g growth up unbil f&'@&”i}e |

Due to the famfa%&a growing conditions, considerable percentages
. of very lgrge tubers were prodused, especiglly with Eatahdine This
gceounts for the small amount of variation b@tmsn_g‘;ha_ ?e;men*%z@%
of merketsble tubers for the different rates, Those planted with
small sesdpieces or at wide spacings produced a considerable pere
centage of tubers over 12 ounces bu‘% few small tubers under 3
" ounees, wheress those planted with large seedpieces or at close
spacings produced a good persentage of tubers below 3 ounces bub
very few over 12 ocunces. Thus the @@rﬁeﬂ%&gﬁﬁ« of tubers between
3 end 12 ounces veried only slightlye

The 104 Besults

While the plots were plented in mideMay, slow growih was nade

éﬁriﬁg June due te very heavy reins., It is unobed in the wegther
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‘resords {Teble £2) that the precipitation for June was twice thet

of normale The fall was glsc excessively wet and dull, the precis

pitablen for August being also over twise that of normel, while

the sunshine for August snd Septembor was below normgl. These

conditions were extremely unfaversble for a lete variely and thus

the yields for Ketehdin were much lower thanm in igh3z, |
Due to the unfevorgble conditions, very few tubers over 12 suaces

in welght were produced gnd thersefore the unmarketeble tubers were

slmost entirely under 3 cunses in weighte Thus the persentages

of tubsrs botween % and 12 cuncesg s&@sw;@d as the rate of plenting

increesed for gll veristies.

The 19L3 and 1oLl Combined Results

' Sinee the total snd marketsble yields &ﬁawﬁ an upward trend es
the rate of planting incrsassed ond becamuse the yields from the
heavier rates of planting are ﬁigﬂiﬁagﬂﬁy higher than those from
the lowsr plenting rebes, it van be stabed that the total end mare
koteble yields of 21l the varieties inoressed divectly with the
rate of plenting within the limits of the ezperiment. Therefore,
the highest rate of planting {Leounce seedpisces spaved st 9 iﬁsésg
using 8066 bushels of seed per acre} geve the greatest total end
marketeble yields per acre when the guantity of seed used was éiss»
regerded, However, the lowest rate of plantinmg (leounce seedpiece
spaced at 18 inches &éimg 15’}@2‘; bushels of seed per sore) gave the
grogtest total end marketsble yields from g ziven guenbidy of seede
The welight per hill decreased as the seedpiece sisé decressed or

as the spacing beceme closer. The percenteges of mevkebsble bubsers,
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that is, tubers between 3« and l2eounces in welght decressed

slightly as the seedpiece size imgressed or gs the spacing dimine

ished, Im genergl, there was a lerger percentage bslow three

cunces with lsrge sesdpieces or close specings while on the other
hend there was a lavger percentage over l2ecuncss when the seede
piece was small or the specing wide. This veried depending om the
westher conditions and the variety s has been showne

It would sppesr from the ylelds cbtlained that im using a constant
smount of seed per gere, | plenting small secedpieces ot closs spasing
will give much higher yields then lerger seedpleces sown st wider
spacings., This is clearly shown when the yields from the lecunse
- sebs plented st Seinches snd the Pecunsce sesdpisces spsced ab l&'ﬁw
inches sre compared in Teble 15,

The enslyses of varignce show thabt the interection of seedpleces
byks@ming@ is not aigﬁii’iﬁmt for either total or msrketshble yields.
This shows that there is no relsbiouship betwesn seedpiece size 33&&
spacing and *Emrafams these cen be trested iﬁéﬁg@&%ﬂyo This, B
means %hka% the seedplece size producing the vest yields will do so
regardless of specing whereass the spacing giving the largest yields
will do 83 regerdless of the size of seed used,

| Therefore, the seedpiece size and spssing beyond which no signie
ficent incresses gre esﬁ'izaimé cen be em&in@é te give the rate of
planting beyond which significantly incressed yields sre not proe
duceds The marketeble yields ere of first importance. When these
gre sousidered, the linits mentivned szbove have been showmn y%}gﬁr the

snalyses of varisnce {Page 57)e




"EE::@@% limits; however, do not take inbo censiderabion the amount
of seed planted. The z"sﬁ;@ of planbing was very bhigh when the
laz‘*g-;ér ss@@i@@g were ussde To &%@?@m&%@ for this "net merkebe
sble® vields were caleulated. The "uot merkebsble” wre the mare

keteable yields with the smount of geed deducted end thus show the

nogh g;mf‘i‘isabia planting rate, Thess incressed %o a ceriain point

for each varieby snd then diminished ss the smount of seed planted
por. asry %Sﬁcazaa exsessive {shown in “Ea%ﬁas 15, 16 aad 17)e For
instance, when the leoumse st lleinch rabe was used, the merketsble
yield was ghout ten-fold gresber thsn the smount ol seed used,
However, wnen é;.wmséwe sets were plmted ot 9 inches, the %éé
planted smounted to svound 35% of the resulbing marketsble yields
{Illustrated iz% Pigures 7, &, and Gl This point of diminishing

returns was reached when the incresse in merkebsble yield failed

te egqual the increase in a@aﬁ%efgﬁwﬁa

Rates of Ze-sunce seedpiece st l2-inch spacing for ‘&*ﬂ%’ayhg, Poounes
seedpiece at l5-inech spacing for Irish Gobbler, and 'ﬁeaaé% sgeds
piece b O=inch specing for Kabtehdin produced the highest et
merketebls” yislds,

The mest profiteble plenting rste conbinetions sre more clesrly

shown when the "net return per sore” is comsidered, This is the .
value per sore minus the cost of seed gnd is shown in Teble Z3.
The cost of seed used is e tencyesr averape of cost figures for

sertified seed in the spring while the value per asre was derived

a8 the mesn ?@l&@ Por *é;abi@ stogk in the fall over e ten=year period,

¥hile the leounce seedpieces show good neb reburms, the date

presented doesn't teke the stand of the plants inbte considerstion.

~
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Obteining a pood stend iz much more difficult with s@‘é;g as small
a5 lecunce m %ﬁg’%ﬁ because thsy sre méz’@ perisheble under adverse
weather conditionse If oo dry they become desiccsted and if come
ditions ere webt they rot very readilye It is also considersd ime
practicsl to out ssedpieces as small a3 leouncs because a good
poriion of the tubsr, especislly if large, is wasted, |

Fhen these "net returns zzaz*g&m“ are sompared the highest ree
turns are shown to be obtained from the z#s@ of Zepunce seedpleces
spagced o 12 inches for Warba and Zecunce seedpisces spaced at 15w
inches for Irish Cobbler, The Katahdin ?;esg‘iiss are more verigble
but vwhen the lecunce seedpisces ere eliminsted, a rate of Segunce
seedpiece st 9;?».»»@&}*;% gave the highest returns,

| Therefore, with the Werba variety, Se=ounce seedpisces spaced at
3&‘ inches using 30.3 bushels per a§r§ was the wmest profitable snd

practical rate while with Irish Cobbler Seounce sesdpieces spaced

at 15-inches using 2.2 bushels per acre was the most profitebles

The Kabahdin variety gave the highest returns st a rate of Secunce

seedplece st J-lnch spacing which required }i0.3 bushels per scre.
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II EFFBCTS OF SEEDPIEGE SIZE AND SPACING RELATIONSEIFS OF THE

SIZE AND WEIGHT OF POTATO TOBS

Larger seedpleces g}m%@ﬁ 8 grester nusber of sprouts md
young gisﬁm with larger, more vigorscus growing tops then smale
ler seedpiecess This has been noted by soveral investigators
ineluding Aicher (1), Findley snd Sykes (1), Simgh end Tarkenker
(30), Spregue end Evaul (3h), ma Tingey md Stewart (39)e
- Using the Werba variety in 1oLk, mcasuremente of the tops were
ragorded x‘?m‘ sach of the sizteen rabes of placting. The weighd
of the tops was alss determined. In obtsining these weights, 15
foot rows in sn exbre replicate were used snd therefore this
determingtion did not interfers with the plots in Bection I. Vhen
the tops were considersd to be of natizum 8120 <= that is, Just
pefore they commenced to die &w@ == they were sul off at ground
- level end Wig;h@&; These measurements and welghis are shown in
Table 24, The é@fsaf was not extensive enough for sbabtisbivcel aRalye

‘Bife

- It is noted that both the height and the spread incressed

directly with increased rate of plantinge I% was thought that the
seedpiece size was lergely respousible for the sctuel size, the
lerger neesurements for the closer spacing being due vo the fact
that the tops were packed closer together, thus ceusing them to
extend their growth in height and width as the allobed space dee

. eresgede Figure 13 shows o comparison of plants produced from le
end Lieounce seedpleces 25 days after emergences

The weight of the tops veried directly with seedpiece sisze




Figure 13 = Photograph Showing the Size of Tops Préduced from a

1- &and a 4~ounce Seedpiece 25 Days After Emergence.

Table 24 - The Size and Weight of Potato Tops of Warba for Zach of

the Sizteen Rates of Planting.

Spac= Height Spread

ing of of Weight of Tops
Top Top from 157 Row,

(Ins.) (Inches) (Inches) (1bs.)

18 17 16
15 18 17
iz 18 19
9 19 19
18 20 18
15 21 19
12 22 19
9 28 20
18 21 19
15 22 21
12 23 23
9 24 23
18 23 20
15 23 22
12 24 22
9 25 23
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and specinge Again the differences were grestest between the
sesdpieces of different sises, very little verisbion in welght
being nobted between the specings when the seedplece sise wes

held constante

Therefore it would appesr that the larger yields obtained Irom

heavier planting retes were due primerily to the much greater

gmount of folisge produsede




+ RELATIOUSHIFS

INTRODDCTION

Glsrke and Whitemen {10) considered that cooking guality of
potatoes wes made up of several charssteristics such es ma;iinés%
Plavor, eoler, end freedom from blackering on standing efter cocke
inge In judging the quality of tubers Bewell (4} referred to the
perecentage dry mebtbter, 307 being considered good and 15% poor
gualitye Investigators sesm to m in egreement thelt mealiness or
storch content is the most imporbent as well as the most varisble
charscter constitubiag qualiiye

The suthors referred to sbove as well es Smith and Hesh (93}@

and Heddosk and Blood {18) have Pound that the determination af

the spesific grmi*&y of y@ta%% tubers was a wae‘zwal and low cas‘%;

zae%%m@i of sepersting mealy from less mealy potatoes on g commercial

scales Clerke snd Whitemen (10} explained that speeific grevity

is ‘teken as am@swé of mesliness beecause several investigastors
nave shown t}*at there is a high relg :%:gm between specific graﬁty
end starch content and that sterch is one of %h@ moat i&ag.m*‘%;ggﬂ;
factors eontribubting o zae@.iza%se Thess same &ﬁ%sﬁga@@m a@é&«
pered the two common wethods of specilic gravity determinabion,
nemely, the sald sai&ﬁiéﬁ method snd the welighing in weber sand air
methed, end showed them both to check slosely with sotual cooking
testse They found that the salt selution method was much less
lsborious and ;}gs'é as gocurgte as the others They also concluded

thet the size of the tubers used did not significantly influence




3

the specific grevity and that a flotuber sample gave as sgeurate

results as s 120-tubsr sanple.

Heddock and Hlood (18), smong other workers, have demonstrgbed
thet verieties show differences in spesific gravity, They found
irisgh Cobbler and Werbg te be somewheb inferior in spesific gravity
rating to Green Hounteln, Hebshdin was decidedly inferiors

Several investigators *ﬁé% reported a wids range of varisbion
in the composition of individusl tubers within the same varietye
Goldthwalite {ié) in Colorasde counsludsed frow extenslive experiments
that no two pobatoes whether from the same verieby or %me szme hill
had exactly the same w&p&siﬁieﬁ@ Johnson and Boyle {22) in Iree
land heve shown that the sbersh content within the same varisty
mgy very from e85 = 20076%. Lﬁ.kmé@, Stevenson {35) observed
that the starch content of fGreen Hountein varied from .0 » 157
with & mesn of 12.4i%

Gilmore, sccording to (larke end Vhitemgn, has shown thet tubers
located st e depth of 2 = I inches had superior gquality to those
situsted et @ depth of less then 2 inches or more then 1y inches,
Sprague end Evaul (3L) edvanced the theory that incressed yields
from closer spscing were due to the faet that roots penetrated
é@apﬁé when plents were erowdsd and thus @b‘%aﬁ.mé inereased moige
bure and mubrient ‘szzg;;@ﬁ%. They considered that even at wide
specings roots spreed lsberally to fill the alloted gpacsee
It was thus considered logicsl that specific gfaﬁ%:y might very
considersbly with rate of planting. Thevefore, in 19l smples

were selected from each of the 192 plots and the specifiec gravid
P &r ,




rebings of thess were determined,

EAPERIMENTAL PROCGEDURE

The method used was that outlined by Clerks @é Whiteman {10},
A renge of sallt solutions was prepered by dissclving teble salt
in wabter, aijusting each sclution to the reguired é@ési*‘%;y by means
of @ hydrometer, These solutions in thresegallon esrthenware crocks
were erranged in order of their &@mi‘ti@@ forming a gféﬁzéa:%@& seriss

mads up of the following eleven slasses:

Density

1,070
1,075
1,080
1@&8%
1,050
1.095
16100
1,105
1,115
1,128

i
P
3
i
2
&7
[
b3
g
G
3

fmk ot

Semples of 50 tubers each were chosen abt rendon from the mere
keteble yields, Thus all tubers tested were betwesn 3 mnd 12
ouncese The washed tubers were placed individuelly 1}3 the erocks
and the lowest nuzbered solubicn in which sach tuber fmémé wes
recorded as the solubtion nusber for that tuber, When the classes
had been determined for ell 50 tubers, the mesn specific gravity
for the ssuple was caloulated, The density of the solutions wes

chesked st freguent intervalse

BAPERILENTAL DATA AND RESULES
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Table 28 - The inalysis of Verisnce for the Dals T in Tebles

‘ﬁﬂ g%g @:’%{?& 23?#

?
Replicuten
Varieties
Zxror {a)

Total
Hoedpicee
Epaeing
Seof +Xipate
Fargex Sette
Fars.x Spat.
Fars.x Seead,
X Spats
Irror (B}

Gofi féi‘w?é
6,001386
0000568

G,00804¢
(60060184
0.G0008L
G.000116
%.ﬁﬁ%‘??é;

0.000125
CO0695
0,000095

$., 008043
§,006007
0000013
0000189 13,80 84,17

0,008015

£,000013
$.0C00LT

138
Telh) &

4510 8468
0a70 3468
1.50 1,95
150 2017

130 170

S.9¢
Sa%

BeE8
J&E:;

8055

Zedl

C. 00048

soesewe
(TR XN
G083

POoBTE IS




dable 22 = Hean Speeific Oravity Redlings for Uosketsble Polsto

Fields Produced from Your Different Sizes of fotde

piccs,

Izish

i-cunce S 1,108 1,108 1.089 1,087
Begynes 1,088 10101 1004 1,088
Sepunes 1.088 10108 1,087 1,089
T feSunes 1,098 .80 1.082 1.0%¢9

Hean ‘ 1088 110 - 1.094

Table 20 = Hean GSpeeifiec Grovity Rotings for Harketable Potato

Yields Preduced ot Four Different Spaslings.

irish

e

Seineh 1.087 1,161 1,088 l.ue2
iZ-ineh - 1,089 11060 1,059 1,088
1S=inech 31,180 1,101 1,094 1082
l&=-ineh 1,098 - 1.161 1,083 1,008

teon 1,099 1,101 1,094
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The complsbe dets fﬁ}? sach varieby sre shows in Tebles 25, 26,
and 270 The stabtistical anslysis for these deba is shown in
Table 28, Tshles 20 end 30 give the mean spscific gravily ratings
for each variety resuliing from the use of the four seedpiecs sizes
sad the four spacings respestively.,

It is mobed in Tsbles 25, 26, and 27 that the specific gravity )
ratings vary considersbly within each tresinent {betwsen %hé rge
plicates) but the anslysis of verisnce shows these differences
to be not significente

Since a difference in the specific gravity rabing of 0,002 is

required for significence betwesn the varieties, when the veriety

mesns as shown in Tshle 29 gre compared, Werba snd Irish Cobbler

have significently higher rebings %hm:»ﬁa‘%aéﬁiﬁ but the difference
in the mean rating betwsen these two v&i@tﬁ.@s iz not sufficisnily
large to be significente, Even though 'ia*‘e;ahé%m hes the lowesd meen
rabing, this is nevertheless high %‘h@mg compared with other results

(18)e However, it is well known theb the ratings for this veriely

vary considergbly with growlng conditiocunse

The intersebion of verieties by seedpieces is sigpificant beyend
the 1% point. This meens thet the effect of seedpiese size on
specifie gravity rabings wes not the same for all veristiss, ¥hen
the ratings ere compeared within each veriety in Teble 27, differs
ences of 0001, 0002, end 0,010 ere cbserved betwsen the ratings

for the l= and the Lieounce secdpieces for Warba, Irish Cobbler,

end Ketehdin respsctively, Thus it can be concluded that seedpieces

of differvent sizes 4id not have much effect on the ¥Werbs mmd Irish
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Gobbler specific gravity rabinge bubt thet the speeifis gravity
ratings for ga@aﬁﬁiﬁimr@‘ &fﬁ“@%@ﬁ by the size of the seedplseess
According to Akeley snd Stevenson (2), when the mean ratings
for Katehdin {Tsble 20) are sonveried tc starch conient, the yields

produced from lecunce seedpiecces would contein ghout 16,07 stersh
whils those from the Li=ounce seedpisces would contain sbout 18.1%
starehes Thus %hs use of 3= or Leocunce sesdpieses would ingrease
the stareh content m the resultant orop eboud 2% over that cbe
teined if leounce sebts were useds This difference is considered
$o be of little precticael importance. It is probably dus o a
difference in msturity botwsen hills planted with smell emd lerge
seadpiecss, | ’ | |
The stabtistical enalysis proved thet there was ﬁm sig&iﬁ’iewk

differences in spesifiec gravity ratings belween yislds gméiue%é ab

the four specings.
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SUMLARY AMD OCNCLUSIOES

in ezperiment deeling with the effests of ssedpiese size md

~of potatoes was verried on for bwo ysars using the verieties

Warba, Irish Cobbler, and Hatahdin planted on soil considered o

be fairly typical of the Red River Vallsy. Pour sigzes of seed-

piese {1, 2, 3, sad L ownoces) and four spsecings {9, 12, 15, and
18 inches ) were cumbined to give sim*:@s:ﬁ rates of planting, varye
ing from 10.1 to 80.% bushels per asve.

The total wd merketsble (3o to l2esunge tubers) yields increased
directly with the rate of planting within the limits of the exs

periment, so that the lowest rabe of plemting gave the greatest

reburas from a given guanitiiy of seed while the heaviest rabte of

plenting geve the gresbest yvield per aere.

The relationship bebween gosdpiess sige and spacing was shown
to be not slgnilicant. 4s the ssedpiece gize degreoased, or as
the ggxa@iﬁg became closer, the weight per hill desreased. lowever,

as the seedpiese sisze incrsased or as the spasing became sloser,

the nuwber ¢f bushels per sore incressed but the persentege of
marketable tubers decreased slightly. With “the large-sized seede
pieces or the close specings the vumerketeble were plmost entirely
under 3 ouacses, bub with small sized seedpieces or wide spacings
the unmerkebsble consisted lergely of tubers over 12 cunces.
Significent increases in meriketeble yields were a&ta&n@& between

all the seedpiece sizes from le to Lesuness. However, as the

spasing decreased from 18 o ¥ inches, incresses wers oanly signie
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ficant down to a certein point, beyond which ineresses were nok
a@éaiﬁaé.by'thé use of cloger specings. This was 1Beinch for
Herbe, iﬁoiﬁéﬁ for I?ishsﬁa@bﬁsrs and %#iﬁ@h spacing for Kabtehdine

The most profibable returas per acre for each of the three
%s?ie%iés were shown by caleulating the "net marketsble® yields
which were ﬁﬁé_@a?%@%gﬁia yields udnus the smsunt of seed used,
and the “net returns per asre” using average cost figurese This
ghowed that s rate aging-és@@agé gesdpieces spaved at 12 inches
(§ﬁe§ @%sﬁsls per sere) é&@ the mosh yr&fi%&%l@‘wi%h'%afﬁao Irish
Cobbler showed the g@@aﬁ&éﬁ returns when g rate of Pepunge seede
pieces sya@@ﬁ at 1% inches (2l.2 bushels per scre) was used.
Katehdin gave inoredsed yields with higher rates of plenbing.
Hhen the lecunce seedpieces were azimiﬁaﬁaé.égﬁ'%Q being eonsidered
vimgraﬁ%ieal, a rete of Zegunce sa@ﬁ§5e9e$ spag®§ et ¢ inches (L0.3
bushels per &ﬁ?@} ﬁ%@ shown to give the greatest rebturas,

The size aﬁ&'@@igﬁ% of the tops were found to be direcily proe
§arﬁi&nal %o the ?aﬁ@kafkyisatiﬂge %&éh ?aréaﬁiﬂﬁ ém@ acted between
tops produced from the different sized seadpieces.

Ho significent differences im‘s§@§if§a gravity were obtained for
the different rates @#@e@t’ﬁiﬁh the Kebehdin varieby where sigpie
fleantly higher speoific gravify retings were cbtsined from the

larger seedpieces. However, these differences were considersd teo

be of little practical imporience,
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