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The loss of 

hapter I 

. TROD CTI N 

perid rm tro potato tuber du 

to h rv ting and handling operatio s of both th e rly 

and 1 te crop has long be n a serious robl m. T nd 

tissue becom ex osed hen the protective skin h s 

been broken or cuffed of, and discoloration rhich 

range from light bro;,m to gray1 h blac in color 

follows . The 1 th or time the sinned ar is x-

osed to un , ry wins and or ani m dete in the 

color nd extent o decay d a e . Th unsi htly p-

r 

pear nee caus d y kinnin the tuber th n ranee 

of b ct ria nd fun i which follow re of major im-

ortanoe to gro ers , shipp r, dealer ad o the ulti-

at con um r. 

Experim nt l vidence i available to show 

that the norm l uninjured potato eride i highly 

r esi tant to the penetration of soft rot bact ri-a nd 

dry rot fun 1. Ther e is but lit le information avail• 

able to how whether or not cultural practice may be 

used to toughen the peride to the ext nt that losses 

due to dis e· e nd chanical injury mi ht be reduc d . 

For this re son this investigation wa made . 
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Problem 

I i t po sibl e tor duce the amount . of skin• 

ning hioh occurs in potatoes during cert in periods 

of h rye ting and h ndli n b men of cult ural thod? 

main probl i t a found nece sary toot in ans er 

to t he fol l o ing thre question . 

l. Can a thod for urin h r istance 

f potato perid rm to rupture ,. kinn1n , and lippage 

be developed? 

2. Wh t cultural m thod en be u d to re• 

duo skinnin and ht i th 1r r el t ive ft ativen ? 

J. Are there mea. r able differences b t ween 

var i eti es i n t heir res i t anc to kinning when grown 

under simil r conditione? 

Delimi tations.--This investigation ha been 

limited to (1) the use of water pressures form asuring 

the resi tance of potato tuber to skinning ; {2) the 

cultural practices studied have been 11 ited to vine 

burning , be ting , undercutting and praying 1th i nox 

General and Dow Spr ay 66 Improved ; (3) compar1 on of 

varieties have been limited to the Rd c ''lure, us et 

urbank, Katahdin and B i · Triumph v rities; (4) th 

effect of three soil oi tur level at time or harve t 

(low, medium and hi h) on k:in toughne • 

9 
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'f'inition 2.... terms .-- kinnin , u d h re, 

includ t he tr de· y on , f theri · nd au£ in 

d no th los of p rid fro the pot to ber. 

fr to h forcer q ir d to 

lip the in wh n ll force req ire · o t r th kin 

v redu . d o virtually z ro. 

Toughn r fer to fore r uir d o 

tear th periderm pl th fore r uired to slip th 

;;,kin, 
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hat r II 
EVIE" l OF LITE T RE 

The s t ud1e oft pot to in b e rly 

inves i g tors stemmed fr m the differenoee in the di• 

e e resi tance of certai vari i1es. Thu the natural 

and eff ctiv barrier to 1 r otion••the p t to skin•- s 

s udied xtensively 'by m ye rly or rs , 

Factor affectin,~ s . inning 

Art chwager (1) , st ted that extensive st dies 

of the perider of se eral v rietie ere m de by 

orauer , reitz nd t tan . In 186, orauer .fo®d 

that de p planting tended to pr do thinner kin th n 

shallo pl ntin; 1 o . f rti.liz tion oi' the oil tended 

to produce thin kin . Kreitz, ther rQrk r 
follo ing up on th ork of Sora'l.ler, found tha th 

thickn 88 or th p r iderm of iven vari ty snot 

const nt factor. but varie 1th ohan 5 in nviron• 

ntal condi'tioe. Kreitz not d that dryness nded to 

produc thin kin, nd pplic tion of fertilizer 

cau ed variabl re ults i th t pot s ·iwu nd nitro--

gen.ou fertiliz rs tend d to prod ce thin kin an 

hosphoric acid fertilizer comparatively thick in. 
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Lut an; in 1919 , noted that th am ot to tuber h d 

are of thick nd thin pride and th t th pplic t1on 

of fertiliz r did not affect the in thickn • 

M turity of pot tot er 1s a in efinit 

condition nd rath r difficult to ev luat . Potato s 

grown in sandy soils with limited w ter upply hav 

tou her kin th n tho e own on h avier ~oils 1 h de-

qua.t moisture . · hen th oil i moi tor th vin 

green, skinnin oceur more readily. If th oil con-

tains exce s oi ture fe ek recedio and rin 

h rv t , th lif or the pl nts i prolonged, cu i n 

the tuber to be ore turgid nd t end r, w ll a 

incre sin the · ifficulty of ep r tin all the tub rs 

from ttie soil without 1 jury . uber d velopment con-

tinue W1til th plant tur • ature pot to tuber 

have a thin p rid r that rub off e sily, (17), (28) , 

( 29) , ( 30 ) . 

In some pot to varieti , p rtioularly Bli 

Triumph, injuries hich occur durin harve tar chiefl y 

due to n nus lly tenders in. 'he o in 

has been accentu ted y he pr ·ctice l p ntin, 

( 30) . 

-1 tz er (14), found that wh n . oils wer dry 

th rv st ime the oil ift d throu h the .i r 

elevator and llo d the ot to tuber to boun e o h 
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rot C e • 1 son te h . t t 

d t th ro y t' of 11 

t 01 • 
(3 ) t inv t 0 h 

·t or l i ondli p t d n 

" d 1 r tio r .t, i 

h 0 fr or p n .... 

•ly r pr • 
o 11 t t 1 

rio ·he 1n 

r t r r p rti l 1 

·rob bly - 0 t riou l , it . ro 
ni inj :r • 1 b. r tti 

or an1 t (fu 1 ) t ·b1ch 

8 0 t 

ot to t h f'V t 1 t n C 

t.or hov onto d y d 

than · t to t r • ( ) ' (l ), ( 12) , (l ) ; ( ) . 
( 21 ), (2 ) . 

tov r (31) , d t t l ttb · 

0 t t to r r . 1njur d t , 

r r ti n · or ·• r l 

orti wi or 1 lo t 



th action of d c yin r ni~ms . 

~l r (27), st t d th t the chie mens or 
controllin b ct ri 1 soft rot in pot toes is h -

v id nee of sin break g at harv t tie 

the 1 tr handlin o~eration . 

d d rin 

or r (16), (19), ro , d hat bro min c 

by the drying out o skin darers a one 1th 

eriou c of los f i otato 

can d elo on kinn otatoes after 15 to J 

exposure on wr • cle r • indy • 

used to 
sdn iii 

In ord r to h rv t ot 0 b rs i h 

ro in 

int s' 

1 

d 

minimu of kinning a d injury, t h harv stin o er tion 

should no begin until the vin red d and th tuber 

r rip, (22), (23), ( 24). 

'orker ( 6) , ( 7) , ( 14) , ( 22 ) , r co en t t 

pot toes be llowed to lie on to o the oil fort o 

to six hours~ tr digging . hi per it th 

to ghen nd reduces dam ge in picking nd ub 

operation . 

in to 

nt 

he d i co timianc f irri tion two to hr 

weeks b for harv st ha b en fo d tom t ri 11 h 

th aturity of h tu r nd l 

ing , ( 9) , ( 14) , ( 29) , ( 30) • 

n 1 h rv t-



a y o er ( .3 } , { ) , ( 1 O) , ( 2 5) , ( 26) , ( 29) , 

( Jl), have m intaine th t t e tuber s oul be llowed 

to renain in the ground 10 day tot o feeks after the 

vines h ve die , (wh th r by fros t or artificial ens) , 

so that t1ey i l be partia y "cured" ad c n b du 

1th less skinning and i njury . 

Potato o~ r 1 so es c ~ions cl im un r-

cutt ing h pot to vin sh t 

ec nio 1 in·ury. E undso 

turity r, r e uces 

nd others (5), (3 ), 
found undercutti g t o inch s b lo · th tuber t o to 

fie da sin dvance of diggin 1n s 11th t do not 

:15 

ontai too ,uch moisture helped et th 

ct ing in moist s il h d little im di t 

p a t • 

kin, but und r• 

ffee on the 

V riou metho s b ve been u ed to ill the 

pot to vi os b ore they m-:> tur o that the crop may b 

du e rly tom et a ood arket , or toe t d the harvest 

period to mee l bor shorta es , (4), (11) , (15}; (17 ), 

(18), (20) . 
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Chapter III 
M~TH D ND RI L 

filtl.!:!. testing ____ _ 

It w sob erved th t fre hly harve ted po ato s 

could bee sily peeled by water squirting from spray 

gun. It was reasoned that if method for r adily v ry-

in the pres ure oould b devel o ed, per haps thi pro-

cedur could be used to obtain a uantitative m asur m nt 

or the relative fore required to rupt re a potato skin 

and t hus make it possible to study some of th f ctor 

hich might contribute to the reduction in th skinning 

of otato • 
en spr er pump (model o . 64) c p ble of 

producing pr s ure of pproxi.mately 200 pound p r 

square inch ~as obtained and connected to a eris of 

cylinder _ , which equalized th pr s ur , in s ch a 

mann r that the pre s ure regulator on the by- pas valve 

could be u ed to adju t the flow of wat r to any desir d 

pressure . _ Th motor and pump ,ere run t con tant 

speed, an the variation in presQ ure wa obt ined by 

mani p lating the pres ur r 11 f v lv . ( ee appendix 

fr detail ed de cription nd pictures of th chin . ) 

A pre s ure g ge which r egi s tered in pound r 



quar inch conn ct d into th syst m, nd it rv d 

the as n indic t1on of th fo re requir to ruptur 

skin . At low pressure o fiv to 10 pound , the 

pointer remained quit steady, th fluct tion b 1ng 

bout on fourth or a · oun pre ur. t r sure ov r 

100 pounds ther wa con tant fluctuat1 n of bout 10 

pounds. 

he ctual e urement r ad by holding 

tuber as ecifi dist nc (1 . 75 inche) f ro th 

no le in uch manner th t the tr a of at r hit the 

tub r about midway between th tem end and the bud end . 

The pr ssur then incr as d until th skin rupt~ed 

a t hich time th pre sure at the pump was recorded . 

In preliminary ork it w found that the kin 

at the bud nd of th tuber ruptured a ir than th 

kin at th te end, nd for this re on n r a bout 

midway between the t~o end w s cho en a the pl c to 

ma e them ure ents . C r w lo tak ·n tot t 

tubers in tho e are her no br aks 1n th kin w re 

pres nt bee u pr ur of O ound 1 , t be r quire 

to rupture th uninjur d skin, but if sm 11 br k 

xisted the tuber could be al ost com l t ly peel d by 

a pr ssure low s 10 pounds . 

The pre ure t the pump w u ed s an 



indie tion of th pre sur re uired to bre k th skin . 

This ave rel tiv v lues and should not be con true to 

men th t th t w th for ce in pound p r qu re 1 ch 

r quired to rupture i t k1 . 

Varieti 

The v rieties u . d i n th r enho s ,e r 

Red ~c lure , K tahdi n nd Russet Burbank . Th Bliss 

Tri ph variet y w us din the field. Th e vari ties 

were chosen beo u of their r ional 1:m ort nc nd 

relativ length of s s on requir f r m turi y . he 

clo e p oin of pl nts wh grown in h 1 ~brr l e n-

t iners and the e nhouse 'bench m d it n ae s ry to 

use vari ties with tubers which could b i di ... 

ting i h d from ach other . ol eed of ound tion 

r de a ed throughout . The tuber w r h ld in 

approximat ly 40° F. tor g for bout 0 d ys t"ter 

hich they N"ere war ed up t roo temper t re til 

definite s itm of prouting ~ere vi 1 le . The w r 

t hen pl nted directly in andy loa r nhous soil . 

lliQ. greenho 

Two xperim nts r conducted urin the 

intro 1950. Th purpo e of one xperi ent to 

det i ne th !feet o vin illi ng on kin to ghne , 
an th put' po.,e of the other , s to deter in th eff'ect 

of soil oi tur on skin toughne . • 

18 



In th fir t peri ent , hown in Figur l, 

on pl nt. e ch of the thre vari tie in o 
e oh of 18 h f-b rrel (55 llon oil r C t 1 half}. 

he h 1£-b rrels wer th r n o ly di i thr 

group of six half'-b rr 1 each. Thi ad it so that 

t re r six r plio tions f r oi tur vel nc! ach 

replic tion w three- r y split plo r th 

inter ction, if ny, betw n i re 1e . 

Pl nti 11 t hre v rieties i aoh hal - b r l d 

it po ibl to gro\1 each variety u .der almo t identic 1 

condition 

barrel on J 

oi tur nd e rt1lity , 

re 1 nted int eir ro p ctiv 

ary 5; on pril 24, fter 110 d ya 

owi g t wh t w con idered nor al oi tur und r 

gre nhou co 1tions ( tensiometer a laced in e ch 

hal -b rrel to rve s guide in determinin th t i me 

to irrigat ) , t e oi-,ture treat 

t lo oil oi tur b rrel 0 

the mediu oil moi t re barr l 

until th t n ion wa lS-1 i nch 

the .i oil oi t r barrel 

tim the eroury t n ion r eh d 

erour y . Th gr ter th t n ion 

1ft end s aft r the 

ere beg n , oil oi tr · pl 

ents w r tarted . In 
t r w pplie • In 

no moi tu.r w~ pplied 

of re , nd in 

r w lied very 

hre 0 four i che or 
the drier t oil . 

1~t r tr tm ts 

en fro a:c;h 

barr 1 ith oil u ,r t the i x d 12 i nch de p 

9 



Figure 1.--Soil moisture plots 
(half-barrels) in the greenhouse 

Figure 2.--Vine killing 
plots in the greenhouse 

20 



l v ls. Thes a ple er o dri d ( o cont nt 

ei gh ) t 105° c. nd moi tur perc nta e d t rmined . 

mh tuber w r du • y 10, hich rl' 

fter t he soil oi tur pl wer t a n . 

d car 

one d y 

ch half .. 

b rrel as harv t d by h nd 

vent 1 jury to th tub r . h toughn of -che ' in 

w-as asured immediat ly ft r dig0 in . 

In the s cond xperime t , a hown in Fi ure 2, 

e ch of the t re varieti s plant in it r c-tiv 

pl ce in concr te b nch on January 5. Ther wer ix 

r eplic tions ~nd . aoh r plic tion cont ined i pl nt 

of each variety, 

E ch in lot 

ing tot l f 36 plans p r vari ty . 
spl t i nto i 

aoh r plio tion one pl nt of 

toe c oft i vin killin 

'h vin i ll r er 

pr 66llI rov d p lied 

one gallon of D 6 lu.:1 t o po 

per 100 llo"1s o .. water t t h 

ere with h nd pry r . ' i nox 

at a co centr tio of on llon 

mmo i ulf t~ p r 10 g llo 

ubplot 

C V ri t y 

th thin 

ubj oted 

tr t n:t t • 
ppl:i.ed 4ay 13. Dow 

t con e ntrati n of 

ds o 1 i lf t 

r t o f 130 g llon per 

ner 1Y ppli d 

lu 10 pounds f 

0 t r ith h nd 

Dinltro Y Di nitro 
econdary utyl ph nol 

c nd y · yl pen l 

21_' 
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spry rat th · rate of 1)0 gallon per ore . • en th 

vine killin treat-ent' w re ·ppli d th djac nt plot 

wer e covere 1ith pa er to void 1 t rplot cot mination . 

Vine b in w don " th in blow 

torch, nd the fl e a. ppli du til defi it ilting 

of the le V S nd t w sob erv d . h R to .. ter 

re tment ~a imitat d cutting off the V n at the 

soil u.rfac with a knif • ndercuttin aa eco lish d 

yin ert1n a s ·d er th pl nt to e nd re t and 

evering the root • h eh c wa le tun re t d nd 

undi turb d . 

T u er : er harve ted, o er pl c tion t 

a tie, on May 19 nd th mea r f kin o hne s 

er m d immedi t y following th harve tin of ch 

repl1c tion • 

.!.ill greenhouse test 

Two xperiments ere conducted in 1951 in th 

sam . manner s in 1950 xaept for three c nge • 

In both of the experiments which w re conducted 

in 1950 the d te of emergence vari d o dr stic l ly b -

tw en th three v ri tie that in 1951 , eial pre~ 

caution were taken to obtain ~niform plant s . 

This was accomplish d by tartin . 100 plant 

of each variety in ix""' inch pot and permitting h m to 

grow until January 27 t hich tie 18 uniform pl nts of 
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each v ri ty ,;ere el cted for tr n pl tin i nto th 

h.lf-b rr l , nd 36 ~ere l cted for tr apl nt i ng 

into the bench • 

nly two oil oi tu.rel vel ere use . Thy 

r be un April 6, t which time t vi s · hor d vi-

ence of early at rity robably the r ult of the high 

re nh - t mperatur s . oil o1 t re pl e w r 

taken · pril 13, and t e ubero i th h lf-b rr l s re 

harvested ad test don t e a d y. 

In the experi ent which -vis eo ducted i n the 

enche 

s i x time 

n ber o 

ossib 

ur o 

th in lot w re split only once i nstead of 

s was the c i 195 • This rd C d t e 

tr at nt fro ix to thr e, b t m e it 

to i noor r t t ,.,o date of h rv t for the 

f determinin the i ncr as in skin to g ss 

due to allo i ng 1 ger riod of t i e between th t ime 

the vine 111 r f r a 11 d and the ti e f h · vest . 

Th vine kill r s were applied pril 11, and 

one ha lf f each lot · as harvest d and t t ed for ki n 

tou hn ss four days later, April 20 , 

h thr e t r eat ents u ed ere cutti n off the 

vin s t th 11 urf C ' p lling u p the inea illll n 

untreated, un istu.rbe ch cl • The vi ere cut off 

s in the pr vious ye r ' s xperi ment . ul in p t h 

Vin s cco pli he pl cin one f 0 on • ch i e 

of the v1n an t hen ivin the a quick DW rd . - .. jer k 
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it t nd . h ft t ber i h il . 

ttin off th vine s d 0 i 

roto e ti g , nd 1 in h cribe 0 

a ed to 1 it te the effe t f . ch ic l pullin . 

Th ee r the only vi e 1 illi g r atm nt d b c use 

of licdt gre n OU p '" ce . 

liiQ te t 

This X eriment wa under tak n to f urth r te t 

the water pres ur method for ma uring potato kin 

tou hn and to obtai n at t e s me ti e, i f po 1 le, 

infor tion r lative to t he ch nge i n in t o hn 8 

rhic h occur f ollo i n roto atin £ t h vin s . 

Th pot~to us d wer e of the 11 r i p 

variety. The y h d b en pl ant ed ril 21 an were con. 
i d r d r dy to b harv t d for t he co rc i l r e t 

by ug t 5 wh n he fi r s t rt o t h exp r im nt w 

b • 
lh ex rim nt con isted of t hree t re tments 

nd five r l i e t ons , d ach r epl ication a split to 

::> ive t -,o d t e s o h rv t . The t r e tm nt s con i sted of 

beatin off th vin s with ot.o- ter ugust 5. 
U-US 7, nd the untr ated check . On h l of' e ch 

r lie tion wa harv ted u u t 9 , n the other 1r 

wash rve te u u t 11 . ('·011 oi t r mpl e · r e 



t ken fro ch al - plo o 

tuber r h rY t d nd · 

nea i di t ly f 11 1n h rv 

h d t 

t 

25 

of har v t . e 
d ~or in ou h• 



hapt r IV 

N LYSia F DA 

2G 

Th water pre ure method rev1ou ly e cribed 

a u ed tor d termini g di!terenc in kin tough s 

due to the eff ct of vine killers , the eft ct of oil 

moi t re, the ff ct of d 1 yd h rv st follo i n vine 

removal nd t~e ffect o variety. 

Result o soil 
moisturete~in 

greenhouse ,122.Q_ 

Th re ult of thi experim nt are ho in 

bl l . It can be seen th ton the Rd cClur v ri t 

it r quir d a mean pres ur of 106.5 pound to ruptur 

the kin when th per c nt oil oisture 9 .6 per cent . 

1hen the oil conta ined 13 . 4 per cent oi ture , 93 . 0 

pound pres ur , r quired; when h s till 

tter , 21 . l per cent moi tur , i re uir d 77 .0 pounds 

r e r • 1th the Katahdin and Russ t ur ank v rieti 

the trend I s th 

per cent soil oi tr 

indica ing th t the hi her th 

t h rve s t time he low r th 

pre s ur require to ruptur the kin. 

In the ca e of the d l C lure he dif ren ce 

in pr s ur re ire to rupture th in bet en ny two 



oi ture l vel w h1 hly 1 nificant , th C s 0£ 

the Katahdin the diff r nc b tw en the low nd th 

m di o.11 mois tur lev ls w hi hly i gnific nt ut 

bet een th medium and the hi h · o1 ture l v l not 

i gnificant . In th c or the Ras t urb nk th 

diff r in pre ure r quired t th lo nd m dium 

moi ture level w ignificant but nonsi nit1cant be-

t ween th medium nd hi h lev ls . 

The d ta 1 o indicates that the ed c lure 

nd th Russ t Burbank varieties wer about equ l in 

skin tou hne s h n ro·n under 1 11 r condition . he 

sin on the Kt hdin vari ty was inclined to rupture 

or asily than the ed ~c 1 r or R et rank . 

The comp riaon bet een v ri ti m t be ccept d ith 

re ervation bee u e ach v riety, thou h pl t don the 

ame d y , mer ged at diff rent 1m n therefor e ch 

variety gr \ for differ nt number of d y . or thi 

re on, no stati~tical ev lu tio 

diff r ces bet en v ri tie . 

de for h 

Results of the vine 
. illing exp rtmerit · 
!!!. the gr enhouse, !22Q. 

'rhe results of thi experiment re own in 

Table 2 ,. A tatistic 1 an ly i w s made eparately 

within each variety but not bet~een varietie for the 

al! ex eri ents odds of 19:l or etter 
re con id red ''si ificant". 
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reason giv n und r th pr viou exper i ent . 

It can be seen th t iith on . xception illing 

th vines six d ys rior to h rve t ignific tly in-
creased the , tr pr surer quired tor pt r th in 

over th tr ir dint untre te chec. he xception 

as fo r burni g the vine o th Katahdin v ri ty . 

It can also b een that with t e Rd ~eel r e 

vari ty cutting off the vin e did not dif er i g ifi-

ntly fro vi s which h d been burn • h w ter 

pr surer quir d tor pture th kin oft r fro 

the cut- off vines ~as si nific ntly gr ter th t 

required fr the 1nox or Do 66 tr tm nt n for th 

undercuttin tr at ent. her wer no 1 1f1c nt 

difference bet en t e ~inox, Dow 66 or und rcut tre t-

ents . 

With the K tahdin riety, cutti th in 

off t round 1 vel produced tubers which r q ired 

si ni f icantly hi her w t r pressure to ruptur the kin 

than w s re uired to ru ture th s i of r rom the 

undercut , ch ically killed vin • ndercu in pro-

due d tubers ith skin which were i nific tly to gh r 

th n tho produced by vin ich h db n burned . he 

dif er nc t en th in tou hn oft b r~ f r om 

undercut vin nd sprayed vine a not i ni ie nt . 

Ru set Burb nk pot toes , 11 of th _ vin 

killi tre tments prod o d 1 ific nt if r nc i n 
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Table 1,-C ISON OF THE rs OF T {E AT R P • SUR RE UIR . 
· :r RUPTURE THE K O THE RED CCLURE, UT HDI AND RUSSET 

BURBJffiK VARIETIES SUBJECT TO DI T LEVELS OF SOIL MOISTUlt:EI , 
1950 l OUSE ST . 

Low edi Hi L. S. D. 

oil oisture 9.6 1.3.4 21. 1 S% 1% 

Red McClure 106. 5 93 .0 77 .0 9.1 13.l 

Kat.ah.din 90 .• 8 70.1 6).$ 11.7 16.1 

Ru st Burbank 101. 1 85.S 12. 1 14.8 21. 2 

Table 2 . - TIIE , CT OF VIN 
RU'"SET BtlRB POT TO~S RELATIO TO THiil · ,'ATm: P •SSURE 
R UIRED TO RUP T "' SKIN. 1950 GR · l ous~ TEST. 

eth d of Vina Kill 
Vin Und r - L.S.D. 

Variety Check Bu.min Sinox Do• 66 CUttin cuttin · 5% 1% 

ean pressure t pump r quired to break the kin 

Red. McClure 65 • .3 78. 8 76. ) 76.0 84.7 1s.1 6.7 9.1 

K ·t~hdin 61.5 64. l 66. 8 66. l 72. 8 68. 6 3.4 4.7 
. 

Russet Burbank 67 . 7 1,.a 77 .1 76.8 81.J 76.6 6.8 9. 2 



skin tougbn s overt e ch c . re o no s i nific nt 

difference bet nth vine killin tre t e t s . 

Result 
kill i ng exper m nt 1!l lli greenhou e, !.2.2!. 

In T ble 3 it o n b een t the u et 

Burb nk r equired a i gnificantly hi h r w ur 

to ru tur e the in tha th t requir d by t h K tahdin 

vari,ty . 

Th effect of time of harve t fter h ppli-

cation of th vine killers i sho n i n Table 4. he 

30 

data sho that a reat r pres ure s r quire to rupture 

the s kin on the second date of h rve t th n on h f ir t 

d te of h rv st . In 11 t re varie i , t he i ere se 

i n pre ure r quired on the s econd and r arv t 

ate w i i t icant . he data al o how h·t the 

rcen a e oil o tr d er se f r om 23 .13 r cent 

to 15. 17 per c t bet n the two h rve t d t 

The fir t ord r int r ct1on bet n v rieti s 

and dates was not s i gni f ica t . 

The result of killing the vine on the 

re surer .uired to ruptur e the ski n r e ho in 

Table 5. Th dat sho th t ulling or cuttin off th 

vie at gro d level produced tu r ich r uire 

signi f ic ntly gr t er pr e sure to ru ture the ki n than 

a t he ca s hen the vines wer e not pull d or cut , The 

diff r nc between the pul l ed nd cut off vin w snot 



T ble J .- ISON T 
FOR KIN • UPTUR J; G OF T 

lE HOUSE . 1951 TEST. 

L •• D. 5% : 10.2 
1% • 14.5 

Vari ti 

Rus et Burbank cClur atahdin 

95.2 90. 0 

S OF THS, ATER PRE ~UR REQUI 
n.:ms ORO ' T " u.a..I~ .• OUSE IN 

VE T. 1951 · ST. 

Varietf 
.tied •oC-ure Kat fuffii 

.8 
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Date of Harvest Dat of rv st Oat of Har · t 
April 16 Aprll 20 April 16 April 20 April 16 pri+ 20 

esn reseure 
required to 91,) 99~1 85. 2 94. 8 74.7 86. 9 
ruptur skin 

L. , .D. for comparing differ nces bet end teas 5% • · 6 .• 1 
1% • 8.4 

'/:, Soil 
oi t e 2.) .13 15.17 23 .13 15.17 23 . iJ 1,.17 
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Tabl 5 . - 00MPARI Oli O T • i OF THE A 
FOR SK u TUR OF THE THREM V T 
S CTED TO DI · l T 'VINE KILL · S • 

ean pr.a ur requir d to rupture 
t skin ... 

L ,D. ~% • 2.2 
l • 2.9 

% Soil oi ture 

Rueset Burbank 
ed. cClure 

Katahdin 
oisture eans 

24.24 
High 

ethod of Vine Killing 
ck Piillln Cuttin Off 

13.)6 
tow 

8.5 
81 • .3 
70.8 

91. 6 

ariety 
14.eane 

82 . )0 
76.9$ 
6$.10 

, 

The least 1 ifie t di.ffer nee bet · oi ture required, 5 pt • .4. 0 
1% t •• 5.7 

The lea t significant differ nee betw en vari ties requir , , pt,=3 . 8 
1% pt-:5 •. 1 
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si nific nt . The irat order it r ction bet 

ethods of vine removal nd da tes of harve t 

en the two ? 
s non- . 

si nifi c t . 

m thods of vin 

The fir t ord r i nteraction bet en th 

remov l a d t o h rvest wa 
t O? 

signif1-

cant . he first ord r i nter ction betwe n thod of 

vine illing nd v ri tie w lso a i gnific nt . ul i n 

up the vin s h d a gre t r effect on tou h nin ,:r th i n 

o the Red · cClure v r iety than on urb or 

K ahdi n varietie • Ther e no si nificant it r'ction 

between the Red cO ure and the Ruo et Burba k w.n n the 

vine re cut off . Th cond ord r inter ction bet, en 

t reatme t, v rietie ad dates w s highly ig if1c nt 

but also dif ieult to interpr t . Th first or der i nter -

action bet een soil moistur and vari t i a wa not s i ifi-

can t ,. 

Results o oi l moi sture 
e!periment !!! !ill!_. green-
house , 1ill 

Th effect of soil moisture en the ter pre ure 

required to ru t ure ths in of potato sin the 1951 

tests is hon in Table 6 . here was me differenc 

in p rcenta e soil oi ture of 10. 9 per cent between the 

high oil moisture ad th lo soil oisture plots , and 

the . r ssure re q 1r d to r ptur th i n on th t b r 
from th lo oil mo1 tu plots w s i gnific ntly hi 0 her 

than pres ure req ired to r pture t h ki n of th tu r.:J 
fro th high oil mois ture plot • Th pr ,eesure re u1r- <i 



3-1 

t r P re t.h 0 er t • n 

i-1 ly r 0 

ru tu · 1 th £ e..., ! r 
hdi v r.t t.1 .. ir qu1r . rupture 

ki th } · o n ly 

r t tr tor t.b l t 

n v ri , Y • t i t. th e 

0 1n tt ;o t ii 

b 1 

h1c 0 ."r 0 

1112 i or th if r-
nc 1 1 t . 

n t 11 oi tr b . 5 p oe i n l 

C • 
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Table 7. - 1utl ON O THE S O THE SURE QUIRED FOR 
SK RUJ O LISS TRIUMPH CTED TO ROTO·J:SMTM A 

a DATES m HARVES T 

Tre t enta 
ah ok RotoSe ter 

pplied Au . t5 
H.arv tDt Harv t Da . 

Aug. 9 Aug. ll ug. 9 Aug. 11 

an po\Ulds 
64.2 pres ure 62.6 62.8 64.2 67 .0 6$.6 

t pump 

ean % oil 
moisture 4.4 4.o 6.4 5.9 4.6 4.8 
L.S.D. - on- ~ignificant 



hapter -V 
D ,:, u-~ I 

This inv ti tion mon tr ted th v lu 

of the tater pres ure chine for obt ini n r el ativ 

a urement o:f pot·to skin tou bnes . I has be n 

o sible to obt in definite fi ure 

of the ffect on kin tou hn s of 

moi ture , vine kill i ng nd variety. 

for the evalu tion 

uch f ctors oil 

36 

ro ye r of greenhou e and fi ld exper1 nee 

have hon that moi t oil imme it 1 pr ec ding harve t 

ret rds the toughenin of t ub r skin reg r dl or other 

cultur 1 tr or vari tions . In addition , i t h 

been sh wn that th lo er the per cent of oil moi ture 

t h r'Y t tim , other factors being ual , th tougher 

tk:1 tuber skin. Th se results are in gre ment th 

other inve tigatora (14, 28 , 29 , 30 )., 

Data gath r i n oh 1950 nd 1951 bowed 

that vi killing or vine remov l r ior to h rve t pro-

duced tuber with to hr i h n correspon i con-

trols . The ti int rval betw en vine il ing or re ov l 

and h rve twas shown to be a s i gnific nt ctor in 

gr enhouse xp riment her the soil mo i st t t e 

of treatment. The long r th interv 1 , the tougher the 



s kin at harvest . In one field t st her e the aoil as 

relatively dry at tim of vin trea t ment, the i nt rval 

until h rv st was not a i gn i f ic nt factor . 

Diff rences i n skin t ou hn s s between u set 

Burbank , Red cClure , nd at hd1n w re found . All 

cultural factors bei ng approxi m. t l y e ,ual , t he u::Jset 

urbanks h d the tough t kin . 

d c lure. The ki n of h 

the lo est pr es ur • 

hi w s f"ollo by 

tah in ruptured und r 

....... -.a. ...................... !.2.!:, f~rther t dY 
l . Fur th r dev lop nt o! a s i mple m·thod of 

mea uring tuber maturit r 

ki toughn s . 

relat d to 

2. A bi to logic 1 tudy of' the effect of 

cultural r ctic s , particularly vine 

trea t ments prior to harv s t, on th skin 

of a few 1 portant co roial v rieties . 

) . Inv tigate t he po s i bility of pr oducing 

ne v rieties of t he desired quality with 

t ou her kin . 

37 



h pt r VI 

•• RY 

1. A wat r pre ure achin nd 

usi ng it tom sure the r 1 tive diff renc 

sin to ghness w s developed . 

ethod of 

i n pot to 

38 

2 . In the nhou e , 1111 g the foli ag ix 

d ys befor harve t by spr yin , burning, undercuttin 1 or 

rem in6 the foli me urably i ner ea ed the kin to gh-

ness at harve t at in th R d ! c lure, R t Burbank 

and Katahdin potato v ri tie . 

3. De ere sin th percent g of oi t re in 

th soil at harve t , ithin th li its of th x eri nt • 

r ulted i n t o g r pot to sin. 

4. 
time after t 

in toughness incre e 

vin s wer illed i ncre 

i s tur d creased . 

t,he l nth of 

nd a 11 

5. Tuber s of th Russ t Burbank v riet , when 

grown under t h s e co ditions d for the same l ength 

of time those of the ed e lur nd at hdin vari -

tie , h d a tougher skin than tho e of t h Rd McClure 

nd those of the Red McClure had 

those of the t hdin v riety. 

t ou h r skin t h n 
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A P P , N O I I 



40 

PE D 

IN 
• • • • • • • • • • 41 

'0 DE ERM 11 

• • • • • • • • • • • 43 

• • - • • • • • • • • • • • 44 

• • • • 



--11 

D cription of the achin e 
et Skin Rupture of Potato uber 

11 C p city U 

pow red by gar d ·one- hor 

·, r y r ump mo l o. l+, 

po er el ctr1c tor, wa 

r • ' he u ed o pro•vi th · wat r pre ure i n thi 

r tio in 1 ches of the diam ter of the pu ley on t e 

motor to tha t t e ull y on the pump a J.47:l. 
V belt w· us ed to re uce s lipping. 

The p p original ly eq i pp lit h i ngl 

air chamb r 1 the t op of hich w pr e sur 

e ich w gr d . ted i n pound p r qu r i n ch . Ho 11-

ev r, du to t h ul s tion of the p, whi c cu d the 

pointer to f luctu· te, t h ree dd i ion l air cha ber w r 

dded d thi s reduc d t e gni t e o the fluct t ion 

to 0 t ro at lo pre r • 
The air chambers w r t ·ro i nch i di e r , 

a o t i n he · long and m de o f l i n • cond or 

ecurate pr ure ge s mount d i n h top or th 

ch mb r n ar · t th j t openi -g hr t h uber 

surd or in ou hn s • The to 

chec on each oth r . 

g s s erv 

The noz le s a £ t pe T • jet o . 8 4 

ir 

through whi ch had b en drill ed S/ 64rt sized hol s o t h t 
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the water w s di charged in a stre m lik p ncil lead . 

The no zl was attach d to the pump in uch a manner that 

th ater w s directed to rard the floor . 

circul r ring a mo t d 1. 75 1 c es fro the 

nozzl o e~ i n . Thi d it s o ht all t ber w re 

h ld the s· ~e ·sta ce ro the no zle r ardl s of iz . 

D t il re ictured Fig r 3 and 4. 



Machine used to determine tuber skin toughness 

Figure 3 
(Side v~ew) 

Figure 4 
( Front view) 



st r .'.>~ et.--- ~ -~) t, 0 ::; r rf PT Li H GR EEO..; .... 
951 I N ,.TA'. IC ;"' D 

•.D .cc UR~ A··K 
B ock llin otob -- ter "he ,... otob er .J C oc Oat 2 t l D t 2 D l t 2 D ul D e 2 i t Dat l D te 2 t l Li te 2 e 2 t l s 

I , 0 6 ) 117 lll 74 76 7 ) 104 ,6 97 J ) 39 
I 4 107 103 100 97 76 J 9 1 ; 3 96 5 0 96 100 1.3 1 ' 57 

III Af> 3 . 2 93 90 101+ 71 ?1 7) 8 11 87 1 #0 4 l( 100 1577 
IV 75 3 >6 96 6 l ar\ a 73 97 74 94 96 9 0 l 6 11 l 15 

V 7 J J 7 0 10 ·3 74 70 7 70 9 3 2 4 1 0 103 1545 
0 J 97 9 9 ,:' 9 75 71 3 91 75 1 0 3 1 4 1 4 543 

-D t 4 6 495 5.34. · 3 534 4 3 5 4: 4 5 9 "l l 5 ? 5 536 621 t: ) 617 77.67 2. 5 ,1. 9 . 100. 50 ,9 . i a 101 . ) J 72 .17 77. 50 77 . 3 • 4. 5 .3 . 0 4,. 0 92 . 50 ..• JJ 103 . 5 1 .17 10, .17 
t . 9 11 137 1142 9 l J 1157 12 g SO.OS 4. 75 95.7 74. S) 3. 5 • 6. 2 ., oo. ' ? 

r . 3240 29 342 9576 90 . 0 o. l 95 -19 



?, Ster heet.--TH... ,ANS OF IL~ 7AT , PRE 3URE R ''UIRED R . I RUP'rURIN OF T E 
V RI WTI ~S GRON I THE GR ·lHOUSE I 1951 IN R 1 ATIOU TOT O D •S 0~ ·R JT D 
THR1'.. •: TRE TIX lT • ( continued ) 

nalysi . o~ Varianc 

ource D DF 2 2 

Varieti s 2 2 3822 . 722 
Bloc s 5 5 650 .111 

Error ( . ) 
V x B 10 10 616 . 50 ~~--~-~--~-~-----.---------------~----------------~---Total for whole plots 17 17 50 9 . 33 

Dates 
D x V 
DX B 
D X V X B 

1 
2 
5 

10 
'rror (B} 

15 

2620 .592 
94 .57 

1107 . 51 _________________ ..,.. __ ...., ______ ,... ________ ______ ., .. _ _... ________ ,.. ____ _.,. ___ _ 
Total f or half-plot 

Treatment 
T x D 
T x V 
TX V X D 
T x B 
T X V X B 
T D x B 
TxVx D xB 

35 

2 
2 
4 
4 

10 
20 
10 
20 

35 

Error (C) 
60 

912 . 00 

3111 .72 
211.57 
217.5 
954.30 

12$8 .85 

~-------------------~-------~-----~-------------~-~~~~~ Total 107 107 14696 .00 

1911 . 36 31.0 
130 . 02 2. 11 

61 . 5 

2620 . 59 
47 . 23 
73 . 80 

1555 .96 
10,.79 

54. 39 
23g •. 5s 

21 . 4,8 

35. 50 -

72 . 4376 
4.9250 
2. 5321 

11.1 71 

4.10 
3. 33 

4.54 8.68 
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I 72 48 80 72 ~, 3 4lo 
II 84 52 16 . 71 6 85 436 

nI 80 Go 04 .y 78 13 91 466 

IV 72 6o 13 86 71 9~ 451 
,: 61 ,e 1 1 7 b45 

VI 70 6o 70 ) ' VII 7 63 6) 76 7) 93 4, 
VIII 69 63 6 80 69 9, 444 

IX 61,. 70 87 e, 13 90 469 
X 1 60 72 86 7S 8J 4$4 - - - - -

726 594 761 61) 106 66S 4, 7 

72.6 S9.u ?6.1 81. ) J.Q:! 8.5 - - -- ·-
!ARY TA 

S1J •! CiD F 5! l 
.!. f 

176o.h 1760.4 38.079 s.ia 10.$6 
.1 47.97 1. 0, . 3.18 s. 2$ 

416.l 46. 23 
26o6. 2 l.)7. 27 

V.AlU" IES 2 3099.3 9.6S 4.3 .. 924 , .26 5.25 
IV 2 ' .6 l .30 

V. I B. 1270.1 35. 28 
• • I 

PLOTS 76lli.! 
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