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P R E FA C E

’’More than half the people of the w orld  go to bed  hungry 

e v e ry  night. This need not be so if the known methods of im proved  

ag r ic u l tu ra l  production  and nu tr i t iona l  p r a c t i c e s  w ere  widely adopted; 

food production  could be g rea t ly  in c re a s e d  and fam ily  leve ls  of l iv 

ing m a te r ia l ly  r a i sed .  . . . [N orr is  E. Dodd (23), D i re c to r  G enera l ,  

Food  and A g r ic u l tu ra l  Organizat ion,  United N a t ions ] .11

In cons ide ra t ion  of this thought, a thorough diagnosis  of the 

vital quest ion  of s imple sus tenance  is needed.  This diagnosis  should 

be b a se d  p r i m a r i l y  on an invest igat ion  of the is sue  of getting enough 

to ea t  and should be followed by an applicat ion designed toward  f u r 

th e r ing  not only food production  but also adequate distr ibution .  These 

p ro b le m s  d e se rv e  acute at tention f ro m  those who r e s p e c t  humanity 

and who have its w elfa re  and p r o g r e s s  at  hear t .

The c u r r e n t  and u rgen tly  im por tan t  p ro b lem  of hunger in 

many p a r t s  of the world,  e spec ia l ly  in Asia, is twofold: f i r s t ,  that

of improving  the food si tuat ion by in c reas in g  p e r  cap ita  consumption  

through in c re a s in g  quantity; second, tha t  of enriching the faulty and 

unbalanced diets  of these  poor ly  fed people by providing  a g r e a t e r  

v a r ie ty  of food m a t e r i a l s  of b e t t e r  quality.



The author,  th e re fo re ,  thought tha t  he could do se rv ic e ,  not 

only to h is  M other India, but  also to the f re e  world, by acquainting 

h im se l f  with, and developing in t e r e s t  in, some of the c u r r e n t  t e c h 

niques in crop production  and food production .

D. K. Salunkhe
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INTRODUCTION

H o r t ic u l tu ra l  quali ty of a potato crop depends upon genetic , 

c l im at ic ,  biot ic ,  and edaphic fac to rs :  g en e t ic—the v a r ie ta l  c h a r a c 

t e r i s t i c s  as d e te rm in e d  by i ts  h e r e d i t a r y  m ake-up ;  c l im atic  - - p r e c i p 

i tat ion,  t e m p e r a tu re ,  and dura t ion  of sunshine; b io t i c - -m a n ,  an im a ls ,  

o th e r  p lan ts ,  and the crop i t s e l f  in re la t ion  to i ts  environment;  

ed a p h ic - -p h y s ic a l ,  chem ical ,  and biological  p ro p e r t i e s  of the soil 

influencing the capacity  to supply the crop with n e c e s s a r y  nu t r ien ts  

and w a te r .  The success fu l  p roduction  of pota toes of high quality is

fundam enta l ly  inf luenced by the individual as  well as the cumulat ive

effect  of these  fo ur  fa c to r s .  Though these  a re  well recogn ized  f a c 

t o r s ,  th e i r  effects  on quality need fu r th e r  explora t ion  and definition.

The pu rpose  of the invest iga t ion  p re s e n te d  he re in  was to ex 

p lo re  the e ffec ts  of c e r ta in  env ironm enta l  f a c to r s  on the quality of

s e v e ra l  v a r ie t i e s  of po ta toes used  by the potato chip indus try .  The 

p a r t i c u l a r  agronom ic  f a c to r s  involved in this  study were :  da tes of 

planting,  m in e ra l  f e r t i l i z e r s ,  d ifferent  levels  of I r r iga t ion ,  and two 

d if fe ren t  loca t ions  in Michigan; nam ely ,  Lake City in 1950, 1951, and 

1952, and E a s t  Lansing  in 1951. The study also included the influence

1



of dura t ion  and t e m p e r a t u re  of tuber  s to rage .  The specif ic  g rav i ty  

of the tuber ,  p ic r i c  ac id te s t  f o r  the content of reducing su g a rs  in 

the tuber,  and the co lo r  of the potato chips,  were  the quality fac to r  

used  to evaluate  the influence of agronom ic  and s to rage  p r a c t i c e s .

I t is the a u t h o r ’s s in ce re  hope that  these invest iga t ions  will 

be of value to the potato g ro w e rs  as well as  to the potato chip man 

u fa c tu re r  s .



REVIEW OF LITERATURE

More than five hundred papers on the quality study of potatoes 

and potato chips were examined, but only those directly concerned 

with this study are reviewed here.

Dates of Planting

Smith and Nash  (49) mentioned that  po ta toes obtained f ro m  

e a r ly  planting w ere  m o re  m a tu re  than w ere  those f ro m  late planting.

Pyke and Johnson (42) reported that late planting gave more 

immature tubers at harvesting and that this immaturity resulted in 

a greater tendency to develop dark chip color on frying.

Mikuljskil (36) emphasized that the ripening of the tubers of 

potato is characterized by an increase in the content of dry matter, 

starch, and total nitrogen, and by an increase in the ratio of soluble 

nitrogen to protein nitrogen and a decrease in the ratio of sucrose 

to reducing sugars.

Appleman and Miller (4) noted that in general immature po

tatoes contained less starch, more total sugar, less protein, and more 

reducing sugars than did mature tubers. Reducing sugars were always
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high in im m a tu r e  po ta toes  even at the t im e  of h a rv e s t ,  as well as 

a f t e r  a r e s t  pe r iod .  M ois tu re  content  in im m a tu re  tubers  was high.

Sweetm an (54) concluded that  im m a tu re  po ta toes which w ere  

in cold s to rage  responded  l e s s  slowly to w a rm th  during a conditioning 

p e r io d  than m a tu re  po ta toes  and that  chips made f ro m  im m a tu re  p o 

ta toes  w ere  uneven in co lo r .  F o r  h igh-quali ty  chips, the use  of m a 

tu re  po ta toes  high in s t a r c h  content  was recom m ended .

M cLean  (34) ob se rv ed  that  the b e s t  date of planting pota toes 

v a r i e s  with the local i ty.

W heele r  and Salunkhe (64) rep o r ted  that  the R u sse t  Rural  p o 

ta toes  p lan ted  on May 18, June 6, and June 21, 1951, w ere  used  to 

de te rm in e  the effect  of date of planting and specif ic  g rav ity  on co lo r  

of potato chips.  The th ree  da tes w ere  sep a ra ted  into five groups of 

specif ic  g rav ity  ranging f ro m  a low of 1.062 to a high of 1.090. The 

po ta to es  of high specific  g rav ity  of the May 18 planting made e x c e l 

len t  chips.  The chips f ro m  the June 21 planting of high specific  

g rav i ty  gave a da rk  co lo r .  The May 18 planting p roduced  tubers  

giving a high specif ic  gravity.  A few tu b e rs  g raded  into the low er  

s p e c i f i c -g ra v i ty  group.  Chips f ro m  the high sp ec i f ic -g rav i ty  tubers  

w ere  white, and p r o g r e s s e d  d a r k e r  as the specif ic  g rav i ty  of the 

tu b e rs  lowered .
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Fe r t i l ize  r s

It is a w e l l - r e co g n iz e d  fac t  that  v a r ious  f e r t i l i z e r s ,  when added 

to the soil ,  a t  l e a s t  to those so i ls  tha t  have been under  cultivat ion 

fo r  a  co n s id e rab le  p e r io d  of y e a r s ,  will m a te r ia l ly  influence the ra te  

of m a tu r i ty ,  and so m e t im es  the quality of the c rops  grown.

Smith and Nash (48) r e p o r te d  that  the specific  g rav ity  and the 

p e rc e n ta g e  of dry  m a t t e r  of pota toes d e c re a s e d  as applicat ions of 

3-12-12 w ere  i n c r e a s e d  f ro m  1,000 pounds to 3,000 pounds p e r  ac re .

Dunn and Nylund (24) s ta ted  that  the g r e a t e s t  d if ferences in 

average  specif ic  g rav i ty  w ere  found between loca tions.  The use  of 

n i t ro g en  alone delayed the m a tu r i ty  but  had no appa ren t  effect  on 

specif ic  g rav ity .  P o ta s h  f e r t i l i z e r  containing chloride  caused  m a rk e d  

reduc tion  in specif ic  g rav ity  and the h ig h e r  the applicat ion of po ta sh  

the g r e a t e r  the d e p re s s io n  in specific  grav ity  va lues.  P o ta s h  as a 

ru le  se e m e d  to de lay m a tu r i ty .

Smith and N ash  (49) found that  tu b e rs  f ro m  un fe r t i l iz ed  plots  

and f r o m  the plots  f e r t i l i z e d  with 5-10-0 had a h igher specif ic  g r a v 

ity than tu b e rs  f ro m  plots  f e r t i l i z e d  with 5-10-5 ,  5-10-10,  0-10-10 ,  

10-10-10,  5 -0 -10 ,  5 -20-10,  and 5-10-10 (on the b a s i s  of 1,000 pounds 

p e r  a c re ) .  The tubers  f r o m  the 5-0-10 plot w ere  lowest  in specif ic  

g rav ity .



Term an (55) experimented with muriate, chloride, and sulphate 

of potash, and found that sulphate of potash consistently resulted in 

higher starch content of the tubers, and in higher yields of starch 

per acre than did the chloride, indicating that the chloride ion may 

be responsible for decreasing the starch content of the potato. It has 

been repeatedly reported that potash fertilizer containing chloride 

lowered the dry-matter content (8, 9, 13, 25, 27, 30, 56, 57).

Nail and Whittemore (39) noted that potash had very little ef

fect on the quality of chips.

Irrigation

High quality of potatoes can be obtained by frequent irrigation 

and by maintaining the moisture content midway between the field 

capacity and the permanent wilting point (14, 15).

Wagar (62) pointed out that wet seasons result in potatoes 

with a low dry-matter content which varies somewhat from season 

to season.

According to Edmundson (26), early irrigation produced an 

earlier set and more rapid development of tubers than did an initial 

irrigation later in the season.



Varieties

Varieties of potatoes differ in genetic characters that influence 

the quality of potatoes and potato chips.

Metzger et al. (35) demonstrated statistically significant dif

ferences in the composition of potato varieties. They also noted 

that potatoes from one locality differed in starch and dry matter 

from those of another locality.

Vanasse et ad. (61) noted that variety has a significant effect 

on the specific gravity-dry matter relationship.

Page (40) reported that the different characteristics of potato 

varieties are important in selecting the right one for '^ r isp 11̂  mak

ing.

Wright and Whiteman (68) and Wright et al. (66) stated that 

the quality of potato chips depends largely on the variety of potatoes 

used. Some of the varieties preferred by the manufacturers were 

Russet Rural, Russet Burbank, Irish Cobbler, and Kennebec. Some 

varieties were unsuitable for chipping, even when conditioned at 70°

F.  (21° C.), such as Green Mountain, Pontiac, and Triumph.

In England, ^crisp11 is synonymous with ,,chip.,,



S tu a r t  (52) and Denny and Thornton (18) found that the supe

r i o r i t y  of the R ura l  group fo r  the p roduct ion  of potato chips of good 

co lo r  was c le a r ly  shown, and that  these  v a r i e t i e s  w ere  low in r e 

d u c in g - s u g a r s  content .

Specific G rav i ty

The specif ic  g rav ity  of pota toes  has long been used  as a rap id  

m e a s u r e  of the content  of d ry  m a t te r .  Accord ing to Bur ton  (10), 

Y anschee ls  and his  c o -w o rk e r s  p re se n te d  the ir  r e s u l t s  on 560 s a m 

p le s ,  including a n u m b er  of v a r ie t ie s ,  and found highly signif icant  

c o r re la t io n s  between specif ic  g rav ity  and d ry  m a t t e r  and s ta rc h  con

ten t  of po ta toes .

The specif ic  g rav i ty  is de te rm ined  a c c u ra te ly  by weighting

the tuber  in a i r  and in water .

 ̂ , Weight in Air
Specific G rav i ty  = “  GT7 . * . 77G7  ̂ ; 777Weight m A ir  - Weight m  Water

C la rk  et  a l . (11) suggested  a new method  that  cons is t s  of the 

use of sa l t  solut ions of known densi t ies  fo r  the sp ec i f ic -g rav i ty  de 

te rm in a t io n  of po ta toes .  This method is com para t ive ly  accu ra te ,  

rapid,  and simple.
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V anasse  e t  a l . (6l) o b se rv ed  that  the locat ion of production  

and the v a r i e ty  of potato has a s t a t i s t i c a l ly  signif icant  ef fect  on the 

specif ic  g r a v i ty - d r y  m a t t e r  re la t ionsh ip .

C ochran  e t  al. (12) sa id that  the reducing s u g a r  content  was 

found to v a r y  in v e r s e ly  with specific  gravity .

Sparks  (51) found that  th e re  might  be a concentra t ion  of some 

m a te r i a l  in the s tem  end of potato tu b e rs  which could be read ily  

de tec ted  by m ice  o r  ra ts .  This substance was c o r r e l a t e d  with high 

s t a r c h  content  and m u s t  be e i th e r  r e l i sh ed  by them o r  n e c e s s a r y  fo r  

th e i r  growth.

T h ie ssen  (5 8) r e p o r te d  that  th e re  was a higher pe rcen tage  of 

w a te r  and crude  f ib e r  with a lo w er  pe rcen tage  of s t a rc h  in the bud 

as c o m p a re d  with the s tem  end of the tuber.  P r o te in  was slightly 

h ighe r  in the s tem  end of the tuber .

A lexander  et  a l . (1) s ta ted  that  the pota toes of h igher  specif ic  

g rav i ty  de su g a red  e a r l i e r  than those of lower specif ic  gravity.

W right  and Whiteman (6 9 ) r e p o r te d  that  the potato chips of

b e s t  appearance  and quality a re  p r o c e s s e d  f ro m  the tube rs  having a

r e la t iv e ly  high specif ic  gravity.

Stutz and B u r r i s  (5 3) r e p o r te d  that  the tu b e rs  with l e a s t  m o i s 

tu re  content  usually  take up l e a s t  oil in frying.
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Kunkle et  a l . (33) found that  h ig h - sp e c i f i c -g ra v i ty  (1.0916) po 

ta to es  a v e rag ed  a lm o s t  3.5 p e r c e n t  m o re  sa lable  chips p e r  bushel  

than the lo w -spec i f ic  - g rav ity  (1.0777) po ta toes ,  and that  the co lo r  of 

potato chips f r o m  the hig he r - s p e c i f i c - g r a v i ty  pota toes was l igh te r  

than tha t  of chips m ade  f ro m  the lo w -sp e c i f i c -g ra v i ty  group.  I t 

was a lso found tha t  the chips made f ro m  the tu b e rs  low in specif ic  

g rav i ty  ab so rb ed  on an average  4.4 p e r c e n t  m o re  fa t  than did the 

chips made f r o m  the tu b e rs  high in specif ic  gravity.

Storage

B ecause  of the v e ry  na tu re  of the potato tuber,  c a re  m us t  be 

taken in i ts  s to rage .  The s to rage  t e m p e ra tu re  p lays  an im por tan t  

ro le  in the p h y s ico -ch em ica l  behav io r  of potato tube rs .  Too low 

t e m p e r a t u r e s ,  f reez ing  o r  lower^ will pe rm an en t ly  damage the t i s 

sues due to th e i r  high w a te r  content. High t e m p e ra tu re s ,  on the 

o th e r  hand, w ill p rom ote  des icca t ion  and de te r io ra t io n .

M u l le r -T h u rg a u  (38) d iscove red  that  cooling of pota toes  r e 

sulted  in suga r  fo rm a t io n  at 32° to 42° F .  (0° to 6° C.). Thi s was 

l a t e r  co n f i rm ed  by Wolff (65) and Rogers  et a l . (45).

B a r k e r  (6) c la im ed  that s u g a r  content g radually  in c re a s e d  in 

po ta to es  when they w ere  t r a n s f e r r e d  to low t e m p e r a tu re s .  The



11

m ax im a l  concen t ra t ion  was a t ta ined  at the low es t  t e m p e ra tu re .  If, 

however ,  po ta toes ,  r e n d e re d  sw eet  by a pro longed  pe r io d  of s to rage  

a t  low t e m p e r a t u re ,  o r  p a r t i a l ly  sweet  by a sh o r t  pe r iod ,  w ere  then 

t r a n s f e r r e d  to 59° F.  (15° C.), a rap id  desweetening  o ccu r red .

Applem an (2 , 3) explained that  the ca rbohydra te  t r a n s f o r m a 

t ions a r e  dependent  en t i r e ly  upon changing the s to rage  t e m p e ra tu re s  

of po ta toes .  When the pota toes  w ere  s to red  at the coo le r  t e m p e r a 

tu r e s ,  gene ra l ly  below 38° F. {1 .6 ° C.), the ra te  of suga r  t r a n s f o r m a 

tion was m o s t  rap id  be tween 3Z° F .  (0° C.), and 29° F .  (-1.6° C.).

Accord ing to A rreg u in -L o zan o  and Bonner (5), the s t a r c h - to -  

su c ro s e  convers io n  is accom plished  by the enzyme p h o sp h o ry la se , 

an enzyme of the ca rbohydra te  m e tab o l i sm  of the plant .  This enzyme 

a t tacks  s t a r c h  with the production  of gluco se - 1-pho sphate at  low (32° 

F . ,  0° C.) s to rage  t e m p e ra tu re .  But at high t e m p e r a tu re s  (6 8 ° to 

8 6 ° F . ,  20° to 30° C.), though the potatoes  p o s s e s s  as much phos-  

p h o ry la se  as po ta toes s to red  at low te m p e ra tu re ,  the s t a r c h  re m a in s  

una ttacked  by pho spho ry la se .  This might  be due to an inhibi tor  of 

phosphory la se  ac t iv i ty  at  high t e m p e ra tu re s ,  which might  be absen t  

a t  low t e m p e r a t u r e s .

H a r r i s  (28) showed tha t  the su g a r  content  i n c r e a s e d  d i rec t ly  

with length  of s to rage  a t  40° F .  (4.4° C.). The ra te  of in c r e a s e  of
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su g a r  conten t  was in v e r s e ly  r e la te d  to the s to rage  t e m p e r a t u re s .  His 

r e s u l t s  showed tha t  40° F. (4.4° C.) is  a m in im um  safe s to rage  

t e m p e r a t u re .  If the t e m p e ra tu re  goes below 40° F .  (4.4° C.), i t  is  

diff icult  to " c o n d i t io n "  the pota toes fo r  chipping (6 7 ).

C h e m is t ry  of the Color of Pota to  Chips

S evera l  in v es t ig a to rs  have p roved  that potatoes  high in sugar  

content  a r e  p a r t i c u l a r ly  susceptib le  to the fo rm a t ion  of a dark  brown 

c o lo r  in potato chips (17, 18, 54).

Thornton (59) r e p o r te d  that  only the reducing su g a rs  a re  r e 

sponsible fo r  brown co lo r  of chips and that su c ro se  is not  involved.

Denny and Thornton (17) found a d i r e c t  c o r re la t io n  between 

the amount of reducing suga r  in the juice of potato tube rs  and the 

ex ten t  of browning when chips w ere  made f ro m  them.

D ex te r  and Salunkhe (Z0, Zl, ZZ) showed that  the amount of

reducing  su g a rs  s eem s  to be one of the causes  fo r  the fo rm a t ion  of 

the dark  brown co lo r  of potato chips.

Smith (47) s ta ted  that  the content of reducing s u g a r s  d e t e r 

m ines  the co lo r  of potato chips and hence the quali ty of chips.

K i rk p a t r i c k  (31) concluded that  the concentra t ion  of reducing

su g a r s  in raw  sam p le s  is negative ly  c o r r e l a t e d  with pala tab il i ty,  

sco re  fo r  co lo r ,  c r i s p n e s s ,  and f lavo r  of f rench  f r i e s .
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R o g ers  e t  a l . (43) o b se rv ed  that the d a rk  brown object ionable 

c o lo r  of potato chips develops in re la t ive ly  high t e m p e r a t u re s  used 

during the fry ing  p r o c e s s .  Lowering  the im m e r s io n  te m p e ra tu re  

and lengthening  the fry ing t im e a s s i s t e d  in producing chips of a ccep t 

able co lo r .

The developm ent of co lo r  of potato chips was genera l ly  thought 

to be a c a ra m e l iz a t io n  of sugars  (7, 17, 18, 19), and the fo rm ing  of 

hydroxym ethyl  fu r fu ra l  (70) at h igher  frying t e m p e ra tu re s .

Danehy and P ig m a n  (16) r e p o r te d  that  the co lo r  development 

in chips is  due to the ca ta ly t ic  effect  of n i t rogen  on the p r o c e s s  of 

ca ram e l iz a t io n .

P a tton  and Pyke (41) p r e s e n te d  evidence that  the M ail la rd  

Reaction  is re sp o n s ib le  fo r  the co lor  of potato chips,  and that  the 

browning of chips is  c a u sed  by the combined effect  of reducing sug

a r s  and amino ac ids  in the potato s l ices  and not  solely by the p r e s 

ence of reducing  su g a r s .

In suppor t  of this  theory ,  Sha l l inbe rge r  (45) r e p o r te d  studies 

on the na tu re  of the M ai l la rd  reac t ion  at  the t e m p e ra tu re  u sed  to 

f ry  potato chips (370.4° F . ,  188° C.). Using f i l t e r - p a p e r  d isc s  c o m 

p a rab le  to potato chips, he d em o n s t ra ted  that the condensation  between 

the soluble n i trogenous and ca rbohydra te  f rac t ions  gave a brown
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co lo ra t ion .  Glucose  m ay  condense with, the amino acid glycine in a 

M ole /M ole  ra t io ,  bu t  m o re  than one mole of glycine condenses  with 

each  mole of su c ro se .  However,  the co lo r  p roduced  by a sue rose  - 

glycine sy s te m  is cons is ten t ly  l e s s  dark  than that  given with an equal 

concen t ra t io n  of glucose and glycine. Sha ll inbe rge r  (46) also stated 

tha t  the browning  reac t ion  that  m ay  occu r  in the m anufactu re  of 

potato chips is  due to condensation of su c ro se  and a sco rb ic  acid 

with the amino acid, glycine.  Because  po ta toes that  t e s t  low fo r  

reducing su g a r s  so m e t im es  r e s u l t  in undes irab ly  co lo red  chips,  i t  

was thought that  reac t io n s  involving su c ro se  and a sco rb ic  acid might  

be re sp o n s ib le .

D ex te r  and Salunkhe (22 ) r e p o r te d  that  the d isco lo ra t ion  of 

potato chips was of va r ious  types.  Reducing su g a rs  gave one type 

of d a rk  brown co lo r  and the in tensif ica t ion  of that  co lo r  was m a n i 

f e s te d  in the combined  reac t ion  of reducing su ga rs  with some o the r  

insoluble cons t i tuen t  o r  const i tuents  of the potato. The m ech an ism  

of the co lo r  deve lopm ent of potato chips needs  sy s tem a t ic  f o r m u la 

tion, s ince th e re  a p p e a r  to be d if fe ren t  types of d isco lo ra t ions .
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Chip C olor Ratings

D e x te r  and Salunkhe (21) and Salunkhe et  a l . (44) d e sc r ib e d  a 

m ethod  to sc o re  the co lo r  of potato chips: 1 = e x t r e m e ly  dark;  10

= l ight  yellow; 7.5 to 10 = acceptable;  and 8.5 to 9 = golden yellow 

(m os t  d e s i rab le ) .



MATERIALS AND METHODS

In 1950, 1951, and 1952, several varieties of potatoes were 

grown in various ways at two locations in Michigan. After harvest, 

specific-gravity determinations were made on a random sample of 

potatoes from each of the treatments. Following the determination 

of the specific gravity, the potatoes were subjected to various stor

age treatments. The potatoes were removed from storage, processed 

into chips, and scored for chip color.

Cultural

Potatoes were grown at Lake City in 1950, 1951, and 1952, 

and at East Lansing in 1951. The soil was a productive Hillsdale 

sandy loam at both locations. Balbo rye was drilled for green 

manuring in the month of August at a rate of approximately one 

bushel per acre. The rye was turned under the following April to 

help in the control of scab (63). The potatoes were planted in rows 

36 inches apart with seed pieces at 12-inch intervals. The method 

of planting was similar in all three years and at both locations. A 

randomized block design with four replications was used.

16
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The plots in all the experiments were planted at three or four 

different dates of planting from May 1 to June 25.

The several analyses of fertilizers used were applied at the 

rate of 1,000 piounds per acre by the band method at Lake City and 

by hand-spreading at East Lansing. Thejkind of fertilizers used 

varied from year to year and are mentioned in detail under each 

experiment.

The plots were divided as to water supply, some receiving 

only rainfall, and others, supplemental irrigation. This supplemental 

irrigation was at two rates: normal, in which irrigations were made

for a period of two hours at each time; and twice normal, in which 

the sprinklers ran for four hours.

The plots were sprayed with standard fungicides and insecti-

1
cides.

Potatoes in all the plots were harvested in the latter part of 

September. After harvest, a random sample of ten to forty U. S.

No. 1 tubers from each replicate of each treatment of each variety 

was taken for subsequent analyses.

 ̂ Under the kind supervision of Dr. J. H. Muncie, pathologist. 
Bordeaux mixture and D.D.T. were used.
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Sp e cific G ravity

Tlie specific-gravity determinations were made on the individ

ual tubers by the brine-flotation method described by Clark et al. (11). 

In this method, salt solutions of 1.064, 1.070, 1.076, and 1.088 spe

cific gravity were prepared in four different containers and arranged 

in an ascending order of specific gravity. The specific gravity of 

each tuber was marked by a rating of 1, 2, 3, 4, or 5 by means of

a saturated solution of potassium permanganate.

Rating Specif ic-G ravity Class Mid-Class Value

1. Less than 1.064 (the potato floats in
1.064)     1.062

2. Between 1.064 and 1.070 (the potato
sinks in 1.064 but floats in 1.070) . . . .  1.067

3. Between 1.070 and 1.076 (the potato
sinks in 1.070 but floats in 1.0 76) . . . .  1.073

4. Between 1.076 and 1.088 (the potato
sinks in 1.076 but floats in 1.0 88) . . . .  1.082

5. Over 1.088 (the potato sinks in 1.088) . . 1.090

Each random sample was placed in a numbered Kraft paper bag.

Storage

(1) Lake City: The potatoes from the experiments of 1950

and 1951 were subjected to cold storage at 41° F. (5° C.) for the



19

period of two months, then conditioned at a room temperature of 

78° F. (25.5° C.) for thirty days. The range of all storage temper

atures was ±2° F. The potatoes from the 1952 crop were never sub

jected to cold storage but were stored at 60° F. (15.5° C.) for four 

months and then conditioned at 78° F. (25.5° C.) for thirty days.

This conditioning period is essential for the possible development 

of desirable and commercially acceptable chip color (19, 54, 60, 67). 

The conditioned potatoes were processed into chips and scored for 

color of the chips.

(2) East Lansing: The potatoes were grown only in 1951 at

East Lansing, and were subjected to cold storage at 41° F. (5° C.) 

for two months or five months. Immediately after two or five months 

cold storage at 41° F. (5° C.), each tuber was cut into longitudinal 

halves. A representative slice from one-half of each tuber was made 

into chips at once and scored. The other half was conditioned at 

78° F. (25.5° C.) for thirty days and then processed into chips and 

scored for color.

P icric Acid Test

The picric acid test (37) for estimating the amount of reduc

ing sugars in the potato tuber was made on the crop grown in 1950
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at Lake City. The test consisted of pipetting 2 c.c. of saturated 

aqueous solution of picric acid and 1 c.c. of 20 percent anhydrous 

sodium carbonate solution into each test tube. The middle half 

section of a 3 /12-inch-diameter round core obtained from the center 

of a potato with a cork borer was inserted in a test tube. The test

tube was then loosely stoppered and heated in a boiling-water bath

for thirty minutes. The test tube and contents were cooled and the 

core section removed. The liquid in the test tube was matched with 

a set of color standards (32) which ranged from dark red to yellow,

and was given a color rating as follows:

Hating Color

1 Dark red (high amount of reducing sugars)

2 Red

3 Light red

4 Orange

5 Yellow (low amount of reducing sugars)

Chip Making

Each tuber was sliced longitudinally; i.e ., parallel to the axis 

from apex to basal end. The sixth to eighth slice from the outside, 

with a uniform thickness of 3/64 inch to 4/64 inch, was retained for



21

f ry ing .  F o r  identif ica t ion ,  e i th e r  c e r ta in  p a t t e rn s  of holes were  

punched in the s l ice s  o r  the s l ices  w ere  th read ed  toge ther  and labeled; 

ap p ro x im a te ly  2 0 0  g r a m s  w ere  washed under  running tap w a te r  to r e 

move adher ing  s t a r c h  and to se p a ra te  the sl ices;  then they were  

f r i e d  in P r i m e x  at  an " i n i t i a l "  o r  " i m m e r s i o n "  t e m p e ra tu re  of 

385° F .  {196° C.). F ry in g  was judged to be comple ted  when bubbling 

in the oil stopped. The te m p e ra tu re  a t  this stage was read  as an

" e x i t "  o r  " r e m o v a l "  t e m p e ra tu re .  During the rap id  evaporat ion  of 

w a te r  in fry ing  oil, the te m p e ra tu re  of the oil fell rapidly, but n e a r  

the end of the cooking the t e m p e ra tu re  som et im es  ro se ,  when cook

ing t im es  w ere  prolonged.  However,  the exit  t e m p e ra tu re  was about 

350° F .  (177° C.) fo r  the s tandard  200 g ra m  sam ples  fo r  a un ifo rm  

volume of f ry ing  oil.

Chip Color Rating

The f r i e d  sam p le s  w ere  s e p a ra ted  and a r r a n g e d  on the table 

fo r  chip co lo r  ra t ing .  Each  chip was then m atched  to a se t  of chips 

showing ten d if fe ren t  co lo ra t ions  and ra ted  according to the nu m b ers  

a s s ig n ed  to these  co lo rs .  The following a re  the co lo rs  and ra t ings:

P r o c t o r  and Gamble  product ,  Cincinnati ,  Ohio.
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Colo r Rating

Black,  c h a r r e d 1

V ery  d a rk  brown 2

Dark  brown 3

Brown 4

Slightly l ig h te r  brown 5

Light  brown 6

Light  b row n ish  yellow 7

Yellow tinged with brown 8

Golden ye llow --no  brown tinge 9

V ery  l ight  yellow, a lm o s t  white 10

In the c a s e s  w here  the co r t ic a l  a r e a  and the pith a r e a  were  

not  given the sam e co lo r  rating, an unweighted a r i thm e t ic  average  

of the two ra t ings  was given to the chip. Ratings of 7.5 to 10 were  

co n s id e re d  acceptable  and of 8.5 to 9 m o s t  de s i rab le  (21, 44).

Computat ions

The specif ic  g rav ity  of each  tuber  f ro m  each rep licat ion  of 

each t r e a tm e n t  was obtained, but, due to the fac t  that not all spe 

c i f i c -g ra v i ty  c l a s s e s  w ere  r e p re s e n te d  by the tubers  f ro m  one plot, 

the d e te rm in a t io n s  f ro m  four rep lica t ions  were  combined.  A weighted
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ave rage  specif ic  g rav i ty  p e r  t r e a tm e n t  was then obtained by m u l t i 

plying the specif ic  g rav ity  m id - c l a s s  value by the correspond in g  p e r 

centage  of tu b e r s  in tha t  sp ec i f ic -g rav i ty  c la s s .

E ach  chip f ro m  each sound tuber was ra ted  fo r  i ts  color.

Chip co lo r  ra t ings  of tube rs  in each specific  g rav i ty  c la s s  were  av

e r a g e d  to obtain a sco re  fo r  that  c la s s .  Replicat ions then were  

combined fo r  two reasons :  f i r s t ,  because ,  as mentioned above, not

all s p e c i f ic -g ra v i ty  c l a s s e s  w ere  r e p re s e n te d  by the tube rs  of one 

plot; and second, because  some of the tu be rs  ro t ted  during s to rage .  

The c l a s s  ra t ings  w ere  weighted by the percen tage  of tu b e rs  in each 

c la s s  to obtain the p lot  rat ing.

The data obtained in these invest iga t ions w ere  analyzed  fo r  

s ta t i s t i c a l  s ignif icance {50).



RESULTS

Lake City, 1950 Crop

Russet Rural, Irish Cobbler, and Pontiac potatoes were planted 

on May 1, May 25, and June 16. At each date of planting, 3-12-12 

fertilizer at the rate of 1,000 pounds per acre was applied to the 

row by the band method. During the growing period the field re

ceived five normal supplemental irrigations.

After harvest, specific-gravity determinations were made on 

the potatoes. From each of the three dates of planting ten tubers 

having a specific gravity of 1.0 76 to 1.0 88 from the Russet Rural 

variety and from Irish Cobbler variety, and of 1.0 64 to 1.0 70 from 

the Pontiac variety were involved in the investigation. These ranges 

were chosen because preliminary observations had shown that they 

were the modal classes for these varieties. Following the specific- 

grayity determinations, the potatoes were stored for a period of two 

months at 41° F. (5° C.), and then conditioned at 78° F. (25.5° C.) 

for thirty days. The picric acid test (37) was made for estimating 

the content of reducing sugars in each potato. Slices from each

24
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potato were made into chips and were rated for color. The results 

of this trial are shown in Table 1.

Potatoes from the early planting (May 1) of the varieties 

Russet Rural and Irish Cobbler had higher average picric acid test 

ratings than those from the late planting (June 16); while the potatoes 

of Pontiac variety from the early date of planting had the same av

erage ratings as those from the late planting. Russet Rural gave 

the highest picric acid test ratings on each of the three dates, and 

Pontiac, the lowest. Irish Cobbler was closer to Russet Rural than 

to Pontiac in its picric acid reaction.

The early-planted Russet Rural and Irish Cobbler yielded 

lighter-colored and mo re-acceptable chips than did the late-planted. 

Chips made from Pontiac potatoes were commercially unacceptable 

regardless of the dates of planting.

There was a direct relation between the picric acid test 

ratings and the chip color ratings. This means, the less the reduc

ing sugars in potatoes, the lighter the color of chips.

Lake City, 1951 Crop

In this 1951 crop, the cultural and storage practices were the 

same as in 1950.
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Table 1. A verage  p ic r ic  ac id  te s t  ra t ings  and average  chip co lo r  
ra t ings  f o r  th ree  v a r i e t i e s  f ro m  th ree  dates  of planting, 
Lake City, 1950.

V ar ie t ie  s
Specif ic-  
G rav ity  
Cl as s

Dates of P lan t in g
Ave rage

May 1 May 25 J une 16
P .  A. C.C.

P .  A . 1 c . c . 2 p . a . C.C. P .  A. C.C.

R u s s e t
1.076-1.088 3.4 8 . 8  3.2 7.9 2.9 7.6 3.2 8.1

Rura l

I r i s h 1 .0 7 6 - 1 . 0 8 8 3.1 8 . 6  2 . 8 7.0 2.7 6.7 2.9 7.4
Cobbler

Pontiac 1.064-1.070 1.2 3.1 1.1 3.0 1.2 3.2 1.2 3.1

P i c r i c  ac id te s t  ra t ings  (1 = da rk  red; 5 = yellow).

Chip co lo r  ra t ings  (1 = v e ry  dark; 10 = a lm o s t  white).
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A pprox im ate ly  f if teen to twenty tube rs  f ro m  each  of the four  

rep l ica t io n s  of each  of th ree  dates of planting (May 4, May 2 3, and 

June 4), f r o m  each  of s ix v a r i e t i e s  (Chippewa, I r i s h  Cobbler ,  Katahdin, 

Kennebec,  R u s s e t  Rura l ,  and Sebago) w ere  taken for  ana ly ses  as to 

specif ic  g rav i ty  and the co lo r  of chips.

The p e rc en ta g e  d is t r ibu tion  of the tu b e rs  and the average  chip 

co lo r  ra t ings  by v a r ie ty  and date of planting in each  sp ec i f ic -g rav i ty  

c la s s  a r e  given in Appendix Table I.

V ar ie ty  was found to have a cons iderab le  effect on the average  

specif ic  g rav i ty  of the po ta toes (Table 2). R u sse t  Rura l ,  Kennebec, 

I r i s h  Cobbler ,  and Sebago w ere  in the high range of 1.076 o r  above. 

Katahdin m ight  be c la s s e d  as  a  bo rd e r l in e  va r ie ty ,  while Chippewa 

had a decidedly  low average  specif ic  gravity.

Date of planting had a m a rk e d  influence on the average  spe

cific g rav ity  of po ta toes but not  to the extent  that  v a r ie ty  had.

The average  specif ic  grav ity  fo r  the May 4 planting was 1.079; 

fo r  May 23, 1.076; and fo r  June 4, 1.071.

Within a v a r ie ty ,  in genera l ,  the tube rs  f ro m  the f i r s t  planting 

had h ighe r  ave rage  specif ic  g rav ity  than the tubers  of the second 

and the th i rd  dates of planting.  Kennebec and Katahdin were  the 

two exceptions.
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Table 2. A verage  specif ic  g rav ity  fo r  each  v a r ie ty  f ro m  each date 
of p lanting,  Lake City, 1951.

Date s 
of 

P l a n t 
ing

V ar ie t ie  s

Avg.R u s 
se t

R ura l

K en
nebec

I r i s h
Cob
b l e r

Se
bago

Ka
tahdin

Chip
pewa

May 4 1.083 1.0 80 1.0 80 1.080 1.079 1.071 1.079

May 2 3 1.080 1.075 1.077 1.077 1.079 1 . 0 6 6 1 . 0 7 6

June 4 1.076 1.080 1.073 1.070 1.065 1 . 0 6 2 1.071

Avg. 1.0 80 1.078 1.077 1.076 1.074 1 . 0 6 6 1.075

A nalysis  of va r iance  indicates  highly signif icant  d if ferences  
be tw een  v a r ie t i e s  and between dates.

L e a s t  s ignif icant  difference between va r ie t ie s :  5% level,
0 .0 0 6 ; 1% level ,  0.008.

L e a s t  s ignif icant  d ifference between dates: 5% level ,
0.004; 1% level ,  0.006.
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The ave rag e  chip co lo r  ra t ings  (Table 3) f o r  the v a r ie t i e s  

R u s s e t  R ura l  and I r i s h  Cobbler  w ere  g raded  as the m o s t  d e s i r e d  by 

the c o n s u m e r s .  The chip co lo r  of Katahdin and Kennebec were  

sl igh tly  above and Sebago and Chippewa decidedly below the line of 

a c c e p ta n c e .

Chips w e re  of acceptab le  c o lo r  f ro m  the May 4 and May 2 3 

p lan tings ,  with the exception  of Chippewa on the May 2 3 date. Dark  

and unsa lab le  chips w e re  obtained f ro m  the June 4 planting,  with the 

exception  of R u sse t  R ura l  and Kennebec.

In each  of the v a r i e t i e s  the la te  planting, June 4, was found to 

in c r e a s e  the development of the da rk  co lo r  of chips in co m par ison  

with the f i r s t  date of planting.

E a s t  Lansing,  1951 Crop

I r i s h  Cobbler ,  Katahdin, Kennebec,  R u sse t  Rura l ,  and Sebago 

v a r i e t i e s  w ere  p lan ted  on May 21, June 13, and June 25. The plots 

w ere  subjec ted  to the following i r r ig a t io n  and f e r t i l i z e r  t rea tm en ts :

1. No supplem enta l  i r r ig a t io n  with 3-12-12 f e r t i l i z e r .

2. Supplemental  i r r ig a t io n  and no f e r t i l i z e r .

3. Supplemental  i r r ig a t io n  with 0 -0 -1 8  f e r t i l i z e r .

4. Supplemental  i r r ig a t io n  with 3-12-12 f e r t i l i z e r .
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Table 3. Average  chip co lo r  ra t ings  fo r  each  v a r ie ty  f ro m  each 
date of planting,  Lake City, 1951.

Dates
of

P l a n t 
ing

V arie t ie  s

Avg.R us
se t

R ura l

I r i s h
Cob
b l e r

Ka
tahdin

Ken
nebec

Se
bago

Chip
pewa

May 4 9.6 9.3 9.6 8.7 8.0 7.5 8 . 8

May 2 3 9.3 8.9 9.0 7.5 8.0 6.7 8 . 2

June 4 8.7 7.4 5.8 7.5 5.6 5.3 6.7

Avg. 9.2 8.5 8.1 7.9 7.0 6.5 7.9

A nalys is  of va r iance  ind ica tes highly signif icant  d if fe rences  
be tw een  v a r i e t i e s  and between dates.

L e a s t  s ignif icant  d ifference between va r ie t ie s :  5% level ,  0.8;
1 % leve l ,  1 .2 .

L e a s t  s ignif icant  d ifference  between dates: 5% level ,  1.2; 1%
level ,  1.7.
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The f e r t i l i z e r s  w ere  s p re a d  by hand. The i r r i g a t e d  plots  

r e c e iv e d  five n o rm a l  supp lem enta l  i r r ig a t io n s  in addition to rain.

The p lo ts  w e re  h a rv e s t e d  in the l a t t e r  p a r t  of Sep tem ber .  

Following h a rv e s t ,  s p e c i f ic -g ra v i ty  d e te rm in a t io n s  were  made on a 

random  sam ple  consis t ing  of twenty to th i r ty  tu b e rs  f r o m  each  of the 

fou r  r e p l ic a te s  of each  of the t r e a tm e n t s  of each  of v a r ie t i e s  f ro m  

each  of the planting da tes .  E ach  sample was divided into two se ts .  

E ach  se t  co n s is ted  of ten to f if teen tu b e r s .

One se t  of s a m p le s  of all  the v a r ie t i e s  was s to red  fo r  two 

months at  41° F.  (5° C.) and another se t  of only two v a r ie t i e s ,  R u s 

se t  R ura l  and Katahdin,  was s to red  fo r  five months a t  the sam e t e m 

p e r a t u r e  .

Chips w ere  made and sco red  fo r  co lo r  f ro m  half of e ach  tube r  

im m ed ia te ly  a f te r  s to rage  at 41° F.  (5° C.) and again a f te r  condition

ing f o r  th i r ty  days at 78° F .  (25.5° C.). The rem ain ing  halves w ere  

chipped and sco red .

The p e rcen tag e  d is t r ibu tion  of tubers  and the average  chip 

c o lo r  ra t ings  by v a r ie ty ,  date of planting, and t r e a tm e n t  in each  

sp e c i f ic -g ra v i ty  c la s s  a re  given in Appendix Tables II and III.

Specif ic  g rav ity  of t u b e r s . The average  specific  g rav ity  of 

p o ta to es  (Table 4) of the Kennebec v a r ie ty  (1.077) was signif icantly
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Table 4. A verage  specif ic  g rav ity  fo r  each  v a r ie ty  f ro m  each date 
of p lanting on each  t r e a tm e n t ,  E a s t  Eans ing ,  1951.

Date s 
of 

P l a n t 
ing

T re a tm e n ts

Ken
nebec

R u s 
se t

Rura l

V ar ie t ie  s  

I r i s h
Se-

Cob- ,
bago

ble r

K a
tahdin

Avg.I r r i 
gat ion

F e r 
t i l ize  r

May 4 No 3-12-12 1.077 1.077 1 . 0 7 6 1.074 1.071 1.075
Yes

oioio

1.079 1.078 1.077 1.074 1.074 1.076
Ye s 3-12-12 1.077 1.078 1.072 1.074 1.072 1.075
Yes 0 1 0 1 I—

1
CO 1.074 1.073 1.075 1.072 1.071 1.073

Avg. 1.077 1.077 1.075 1.074 1.072 1.075

May 2 3 No 3-12-12 1.079 1.073 1.069 1.070 1 . 0 6 8 1.0 72
Yes 0 1 0 1 o 1.079 1.076 1.077 1.070 1.070 1.074
Yes 3-12-12 1 . 0 7 6 1.072 1.071 1.067 1 . 0 6 8 1.071
Yes

COr—
1 

I

o1o

1.079 1 . 0 7 6 1.070 1.067 1.067 1.072
Avg. 1.078 1.074 1.072 1.069 1 . 0 6 8 1.072

June 4 No 3-12-12 1.076 1.071 1.074 1.072 1.069 1.072
Yes 0 1 o ! O 1.078 1.071 1.073 1.076 1.069 1.073
Yes 3-12-12 1.076 1.071 1.074 1.076 1.0 66 1.073
Yes 0 1 0 1 I—

*

co 1.072 1.073 1.070 1.072 1.065 1.070
Avg. 1.076 1.072 1.073 1.0 74 1.067 1.072

G rand  average 1.077 1.074 1.073 1.072 1.069 1.073

Analysis  of v a r ia n ce  ind ica tes highly signif icant  d if fe rences  
between v a r ie t i e s ,  be tween da tes,  and between t r e a tm e n ts .

L e a s t  s ignif icant  d ifference between var ie t ie s :  5% level,
0 .0 0 2 ; 1% level ,  0 .0 0 2 .

L e a s t  s ignif icant  d ifference between dates: 5% level ,  0.001;
1% level ,  0 .0 0 2 .

L e a s t  s ignif icant  d ifference between t rea tm en ts :  5% level,
0 .0 0 1 ; 1% level ,  0 .0 0 2 .



h ig h e r  than tha t  of R u sse t  R ura l  (1.074), I r i s h  Cobbler  (1.073), Se- 

bago (1.0 72), and Katahdin (1.0 6 9 ). The re was no m a rk e d  d if ference 

be tw een  the specific  g rav i ty  of R u sse t  R ura l  and I r i s h  Cobbler  potatoe 

bu t  R u s s e t  R ura l  po ta toes had signif icantly g r e a t e r  specif ic  g rav ity  

than did Sebago.

The ave rage  specif ic  g rav ity  of the po ta toes f ro m  the May 4 

planting (1.075) was s ta t i s t ic a l ly  g r e a t e r  (1 p e rc e n t  level) than that 

of May 2 3 planting (1.072), and of June  4 planting (1.072).

Three  of the v a r i e t i e s ,  Kennebec,  R u sse t  Rura l ,  and Katahdin, 

had p r o g r e s s iv e ly  low er  average  specif ic  g rav ity  as the planting date 

was delayed.  Such was not  t rue  of I r i s h  Cobbler  and Sebago (Table

4).

The ave rage  specif ic  gravity ,  1.075, of the potatoes  f ro m  the 

t r e a t m e n t  which was i r r i g a t e d  but had no f e r t i l i z e r  was signif icantly 

g r e a t e r  than those  of the o th e r  t r ea tm en ts :  1.0 73 for  no i r r ig a t io n

with 3-12-12,  1.073 fo r  i r r ig a t io n  with 3-12-12, and 1.072 fo r  i r r i g a 

tion with 0 -0 -18 .  The l a t t e r  th re e  w ere  not s ta t i s t ic a l ly  dif ferent  

f ro m  each  o ther .

V a r ie t ie s  tended to give s im i la r  re sp o n ses  to the v a r io u s  t r e a t 

m en ts  (Table 5), but  da tes and t r e a tm e n t s  showed no definite t rends  

(Table 6) on av e rag e  specif ic  gravity .
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Table 5. Two-way table for  v a r ie t i e s  and t r e a tm e n ts ,  fo r  average  
specif ic  g rav ity  of tu b e rs ,  E a s t  Lansing,  1951.

V ar ie t ie  s

T re a tm en ts

A v g .
I r r i 

gation, 
No F e r 
t i l ize r

No I r 
r igat ion  
3-12-12

I r r i 
gation

3-12-12

I r r i 
gat ion
0 -0 -18

Kennebec ................... 1.079 1.077 1.076 1.075 1.077

R u s s e t  R ura l  . . . 1.075 1.074 1.074 1.074 1.074

I r i s h  Cobbler  . . . 1.076 1.073 1.072 1.072 1.073

Sebago ................... 1.073 1.072 1.072 1.070 1.072

Katahdin ................... 1.071 1.069 1.067 1 . 0 6 8 1.069

A verage  ................... 1.075 1.073 1.072 1.072 1.0 7 3
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Table 6. Two-way table fo r  da tes of planting and t r e a tm e n ts ,  fo r  
ave rag e  specif ic  g rav i ty  of tu b e rs ,  E a s t  Lansing,  1951.

T rea tm en ts

Dates  of Plauiting No 
F e r 

t il ize r

No I r 
r igat ion  
3-12-12

I r r i -  
g atio n 

3-12-12

I r r i 
gation
0 -0 -18

Avg.

May 4 ................... . . . . 1.076 1.075 1.075 1.073 1.075

May 2 3 ............... . . . . 1.074 1.072 1.071 1.072 1.072

June 4 ............... . . . . 1.073 1.072 1.073 1.070 1.072

Average 1.075 1.07 1.072 1.072 1.073
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Chip co lo r  ra t ings :  chipped im m ed ia te ly  afte r  cold s to rage

of tu b e r s  f o r  two m onths  and fo r  five m o n th s . The co lo r  of chips 

(Table 7) m ade  f r o m  the tu be rs  of the R u sse t  R ura l  (5.5) and I r i s h  

Cobble r  (5.2) v a r ie t i e s  which had been in cold s to rage  fo r  two months 

w ere  co m p a ra t iv e ly  l ig h te r  than that  of Sebago (4.7), Kennebec (4.7), 

and Katahdin  (4.2).

Two v a r i e t i e s ,  R u sse t  R ura l  and Katahdin, w ere  held for  an 

additional  th re e  months  in cold s to rage .  The chip co lo r  of tube rs  

(Table 8) was d a r k e r  than those  obtained f ro m  tu b e rs  s to red  fo r  only 

two m onth s ,  but the i r  ra t ings  w e re  in the sam e o r d e r  as those  f ro m  

tu b e rs  s to re d  f o r  the s h o r t e r  period .

Dates of planting a p p ea red  to have only a sl ight  effect  on chip 

ra t in g s  of the tu b e rs  p r o c e s s e d  im m ed ia te ly  a f te r  rem ova l  f ro m  two 

m onths  of cold s to rag e .  L e s s  effect  was o b se rv ed  on those tube rs  

he ld  f o r  five months  than fo r  two months (Tables 7 and 8).

The v a r i e t i e s  did not r e a c t  in the sam e m an n e r  to the d if ferent  

da tes  of plan ting  as judged by the chip co lo r  ra t ings  obtained i m m e 

dia te ly  a f te r  rem ova l  f ro m  s to rage  w hether  they w ere  s to red  fo r  

two m onths  o r  five months .

It is  v e ry  ap p a ren t  f ro m  Tables 7 and 8 that  the chip co lo r  

of tu b e rs  f r o m  v a r ious  i r r i g a t i o n - f e r t i l i z e r  t r e a tm e n ts  was d a rk e r
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Table 7. A verage  chip co lo r  ra t in gs  im m ed ia te ly  following cold
s to rage  (41° F.) fo r  two months  fo r  each  v a r ie ty ,  date of 
planting,  and t re a tm e n t ,  E a s t  Lansing ,  1951*

Date s 
of 

P l a n t 
ing

T r e a tm e n t s

Rus
se t

R ura l

I r i s h
Cob
b le r

V a r ie t ie  s

Se- Ken-
bago nebec

Ka
tahdin

Avg.I r  r i  
gation

F e r 
t i l i z e r

May 4 No 3-12-12 5.8 6.3 4. 6 5.1 4.6 5.3
Yes 0 -0 -0 5.6 3.3 4.4 4.6 4.5 4.9
Yes 3-12-12 5.2 5.4 4.8 4.9 4.3 4.9
Ye s 0 -0 -1 8 5.2 5.3 4.9 5.5 4.2 5.0
A vg. 5.5 5.6 4.7 5.0 4.4 5.0 '

May 2 3 No 3-12-12 5.8 5.1 5.0 5.0 4.3 5.0
Ye s 0 -0 -0 5.6 4.7 4.2 4.7 4.2 4.7
Yes 3-12-12 5.3 4.6 3.5 4.7 3.8 4.4
Yes 0 -0 -1 8 5.7 4.7 4.8 4.5 4.2 4.8
Avg. 5.6 4.8 4.3 4.7 4.1 4.7

June 4 No 3-12-12 6.0 4.9 4.9 4.9 4.8 5.1
Yes 0 -0 -0 5.6 5.4 5.6 4.1 4.3 5.0
Yes 3-12-12 5.3 5.4 4.9 3.9 3.2 4.5
Yes 0 -0 -1 8 5.4 4.9 4.9 4.4 3.5 4. 6
Avg. 5.6 5.2 5.1 4.3 3.9 4.8

G rand  average 5.5 5.2 4.7 4.7 4.2 4.8

Analys is  of v a r ia n ce  ind ica tes  highly signif icant  d if fe rences  
( 1% level) be tween v a r i e t i e s  and between t r e a tm e n ts ,  but only s ig 
n if ican t  d if fe rences  (5% level) be tween dates .

L e a s t  s ignif icant  d ifference between var ie t ie s :  5% level , 0.3;
1% level ,  0.4.

L e a s t  s ign if ican t  d if fe rence  between dates: 5% level , 0.Z; 1%
level ,  0.3.

L e a s t  s ign if ican t  d if fe rence  between t rea tm en ts :  5% level ,
0.3; 1% level ,  0.4.
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Table 8. A verage  chip co lo r  ra t ings  imrne dia te ly  following cold
s to rage  (41° F.) f o r  five months f o r  each  va r ie ty ,  date of
planting,  and t re a tm e n t , E a s t  Lansing,  1951.

T re a tm en ts Y a r ie t ie  s
Dates of 
P lan t ing I r r i 

gation
F  e r -  

t i l i z e r
Rus set 
Rura l

Katahdin
Ave rage

May 4 No 3-12-12 5.2

CO00 4.5
Yes 0 1 0 1 o 4.2 1.9 3.1
Yes 3-12-12 3.9 3.3 3.6
Yes 0 -0 -1 8 3.8 2-9 3.4
Avg. 4.3 3.0 3.6

May 2 3 No 3-12-12 5.2 2.7 4.1
Yes

oio1
o

4.2 2.7 3.7
Ye s 3-12-12 4.2 2.3 3.3
Yes 0 -0 -1 8 4.8 2.5 3.7
Ayg • 4.7 2.6 3.6

J une 4 No 3-12-12 5.1 2.5 3.8
Yes

o
iofo

4.8 3.4 4.1
Yes 3-12-12 4.9 1.7 3.8
Yes 0 -0 -1 8 5.6 1.9 00

A v a .* o 5.1 2.4 3.7

G rand  average 4.7 2.6 3.6

Analysis  of v a r iance  ind ica tes  highly signif icant  d if ferences 
between v a r i e t i e s  but not between t r e a tm e n ts  n o r  be tween dates.

L e a s t  s ignif icant  d ifference fo r  va r ie t ie s :  5% level,  0.6; 1%
level ,  1.0.
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after five months storage than after two months. In both cases no 

irrigation with 3-12-12 fertilizer produced, lighter-colored chips than 

any other treatment.

Varieties did not respond the same to irrigation-fertilizer 

treatments, as judged by their chip color ratings after two months 

of cold storage. The two varieties kept in storage for a five-months 

period did show similar responses to the several treatments (Tables 

9 and 10).

Chip color ratings: chipped after conditioning for thirty days

following two months cold storage. The average chip color ratings, 

Table 13 (after conditioning the potatoes at 78° F. [25.5° C.] subse

quent to cold storage at 41° F. [5° C.] for the period of two months),

of Russet Rural (8.8) and Kennebec (8.5) were in the grade most de-
\

sired by consumers, and those of Irish Cobbler (8.2) and Katahdin 

(7.8) were in the grade of acceptable, while that of Sebago (7.4) was 

in the unacceptable grade.

Chip color from the May 4 planting (8.7) was significantly 

lighter than those of May 23 (8.2) and of June 6 (7.5). Also, the 

chip color from the May 23 planting was significantly lighter than 

that of the June 6 planting.
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Table 9- Two-way table for varieties and treatments, for chip color
ratings immediately after cold storage at 41° F. of tubers
for two months, East Lansing, 1951.

V ar ie  t ie  s

T rea tm en ts

Avg.No I r 
r igat ion 
3-12-12

I r r i 
gation 

No F e r 
ti l ize r

I r r i 
gation
0 -0 -18

I r r i 
gation 

3- 12-12

R u s s e t  R ura l  . . 5.8 5.6 5.4 C C 5.5

I r i s h  Cobbler  . . . . 5.4 5.1 5.0 5.1 5.2

Sebago ................... 4.9 4.7 4.9 4.4 4.7

Kennebec ............... 5.0 4.5 4.8 4.5 4.7

Katahdin ............... 4.6 4.3 4.0 3.7 4.2

Aye rage 5.1 4.9 4.8 4.6 4.8
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Table 10. Two-way table for varieties and treatments, for chip color
ratings immediately after cold storage at 41° F. of tubers
for five months, East Lansing, 1951.

T rea tm en ts

V a r ie t ie s
No I r 

r igat ion  
3-12-12

I r r i 
gation
0 -0 -18

I r r i 
gation 

No F e r 
t i l i z e r

I r r i 
gation

3-12-12

Avg.

R u s s e t  R ura l  . . . . 5.3 4.7 4.4 4.3 4.7

Katahdin ............... 3.0 2.4 2.7 2.4 2.6

A verage  ............... 4.1 3. 6 3.6 3. 4

1 
 ̂

| 
eh
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Table 11. Two-way table for dates of planting and treatments, for
chip color ratings immediately after cold storage at 41°
F. of tubers for two months, East Lansing, 1951.

Dates of 
P lanting

T re a tm en ts

A y o'.c_>No I r 
r igat ion  
3-12-12

I r r i 
gation 

No F e r 
t i l i z e r

I r r i 
gation
0 -0 -18

I r r i 
gat ion

3-12-12

May 4 ....................... 5 . 3 4.9 5.0 4.9 5.0

J une 4 ................... 5.1 5.0 4.6 4.5 4.8

May 2 3 ................... 5.0 4.7 4.8 4.4 4.7

Average 4.9 4.8 4.6 4.8
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Table 1Z. Two-way table for dates of planting and treatments, for
chip color ratings immediately after cold storage at 41°
F. of tubers for five months, East Lansing, 1951.

Dates of 
P lan t ing

T rea tm en ts

Avg.No I r 
r igat ion 
3-12-1Z

I r r i 
gationCO

0-0 -18

I r r i 
gation 

No F e r 
t i l ize  r

I r r i 
gation

3-1Z-1Z

June 4 ................... 3.8 3.8 4.1 3.3 3.7

May 4 ................... 4.5 3.4 3.1 3.6 3.6

May Z 3 ................... 4.1 3.7 3.7 3.3 3.6

A verage  ............... 4.1 3.6 3.6 3.4 3.6



44

Table 13. A verage  chip co lo r  ra t in gs  a f te r  conditioning of pota toes 
a t  78° F .  fo r  th i r ty  days following two months cold s t o r 
age at  41° F .  fo r  each  va r ie ty ,  f ro m  each date of p lan t
ing, and t r e a tm e n t ,  E a s t  Lans ing ,  1951.

Dates
of

P l a n t 
ing

T re a tm e n t s

Rus
se t

Rura l

V a r ie t ie

I r i s h  
Ken- ^ , 

n Cob- 
nebec .

b i e r

Ka
tahdin

Se
bago

A vt/ .oI r r i 
gation

F  e r -  
t i l i z e r

May 4 No 3-12- 12 9-7 9.4 9.6 8.3 7.7 8.9
Yes 0 1 0 1 o 8.7 9.1 9.2 0.4 7.7 8.6
Yes 3-12-12 9-4 8.6 9.0 8.2 8.0 8.6
Yes

00 
1—

1 Ioto

9.3 9.2 9.0 8.2 8.2 8.8
A.vg. 9.3 9.1 9.2 8.3 7.9 8.7

May Z 3 No 3-12-12 9.7 9.1 8.6 8.5 7.3 8.6
Yes 0-0 -0 8.8 8.4 8.1 7.2 7.0 7.9
Yes 3-12-12 8.9 8.9 7.8 7.7 7.1 8.1
Ye s 0 1 o ( 00 9-2 8.4 8.8 7.2 7.5 8.2
Avg. 9.2 8.7 8.3 7.6 7.2 8.2

June 6 No 3-12-12 8.8 8.8 7.2 8.5 7.8 8.2
Yes 0 1 o s o 7.7 8.0 7.2 8.0 7.3 7.6
Yes 3-12-12 8.5 7.0 6.8 6.3 6.5 7.0
Ye s 0 -0 -1 8 7.4 7.4 7.0 7.1 7.2 7.2
Avg. 8.1 7.8 7.1 7.5 7.2 7.5

G rand  ayerage 8.8 8.5 8.2 7.8 7.4 8.2

A nalys is  of v a r ia n ce  indica tes highly signif icant  d if ferences  
between v a r i e t i e s ,  da tes ,  and t r e a tm e n ts .

L e a s t  s ignif icant  difference between va r ie t ie s :  5% level ,  0.4;
1% level ,  0.5.

L e a s t  s ign if ican t  d ifference between dates: 5% level ,  0.3; 1%
level ,  0.4.

L e a s t  s ignif icant  d ifference between t rea tm en ts :  5% level ,
0.3; 1% level ,  0.5.
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Within a v a r ie ty ,  the date of planting had str ik ing  effect  on 

the co lo r  of potato chips, that  is,  the l a t e r  the planting date, the 

d a r k e r  the co lo r  of chips.  This was e sp ec ia l ly  true  of R u sse t  Rura l ,  

Kennebec,  and I r i s h  Cobbler .

No i r r ig a t io n  with 3-12-12 f e r t i l i z e r  p roduced  signif icantly 

l igh te r  co lo r  chips (8.6) than i r r ig a t io n  with 0 -0 -13  (8.1), i r r ig a t io n  

with no f e r t i l i z e r  (8.1), and i r r ig a t io n  with 3-12-12 (7.9), Table 13. 

The d i f fe rences  be tween the average  chip co lo r  ra t ings  of the l a t t e r  

th ree  w e re  not  s ignif icant.

I t  is  v e ry  ap p a ren t  f ro m  Table 14 that  the v a r ie t ie s  did not 

r e a c t  s im i la r ly  to the t r e a tm e n ts  as indica ted  by the co lor  of chips.

The f i r s t  and second dates of planting gave s im i la r  t r ends  

in average  chip co lo r  rat ing f ro m  one t r e a tm e n t  to another  (Table 

15), bu t  the th i rd  date of planting deviated f ro m  this pa t te rn .  Within 

a given t r e a tm e n t  the chip co lo r  becam e d a r k e r  as planting was d e 

layed.  These d i f fe rences  in ra t ing  w ere  not exactly  equal, bu t  they 

w ere  in the sam e d irec t ion .

Chip co lor  ra t ings:  chipped a f te r  conditioning fo r  th i r ty  days

following five months cold s t o r a g e . A f te r  conditioning fo r  a  p e r iod  

of th i r ty  days at  78° F.  (25.5° C.) following cold s to rage  a t  41° F.

(5° C.) f o r  five months,  the ave rage  chip co lo r  over  all dates and
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Table 14. Two-way table fo r  v a r ie t ie s  and t r e a tm e n ts ,  f o r  chip
co lo r  ra t ings  a f te r  th ir ty  days conditioning of tubers  at 
78° F . subsequen t  to cold s to rage  at 41° F .  fo r  two 
m onths,  E a s t  Lansing,  1951.

V ar ie t ie  s

T rea tm en ts

Avg .No I r 
r igat ion  
3-12-12

I r r i 
gation
0-0 -18

I r r i 
gation 

No F e r 
t i l ize r

I r r i 
gation

3-12-12

R u sse t  R ura l  . . 9.4 8.6 8.4 8.9 8,8

Kennebec ............... 9.1 8.3 8.5 8.2 8.5

I r i s h  Cobbler  . . 8.5 8. 3 8.2 7.9 8.2

Katahdin ............... 8.4 7.5 7.9 7.4 7.8

Sebago ................... 7.6 7.6 7.3 7.2 7.4

Average  ............... 8.6 8.1 8.0 7.9 8.2
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Table 15. Two-way table fo r  dates of planting and t r e a tm e n ts ,  fo r
chip co lo r  ra t ings  a f te r  th i r ty  days conditioning of tubers  
at  7 8 °  F .  subsequent  to cold s to rage  at 41° F.  fo r  two 
months,  E a s t  Lansing,  1951.

Dates of 
Plan ting

T rea tm en ts

Avg.No I r 
r igat ion 
3-12-12

Ir  r i -  
gation 
0 -0 -18

I r r i 
gation 

No F e r 
t i l ize r

I r r i 
gation

3-12-12

May 4 ....................... 8.9 8.8 8.6 8.6 8.7

May 2 3 ................... 8.6 8.2 7.9 8.1 8.2

J une 4 ................... 8.2 7.2 7.6 7.0 7.5

A verage  ............... 8.6 8.1 8.0 7.9 8.2
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treatments (Table 16) of Russet Rural was golden yellow (9.0). This 

rating was in the most desirable range as to chip color. That of 

Katahdin was dark brown (7.4), which was dark for commercial ac

ceptance.

The planting dates had no significant effect on the color of 

chips of either variety (Table 16).

No irrigation with 3-12-12 fertilizer (8.9) and irrigation with 

0-0-18 fertilizer (8.4) yielded the chips of lighter color than those 

of irrigation with 3-12-12 (7.9) and of irrigation with no fertilizer 

(7.5) (Tables 17 and 18). The responses of the two varieties to 

treatment were similar (Table 17), in that the no irrigation with 

3-12-12 had the best chip color, while the irrigation with no fer

tilizer produced the poorest chip color.

The responses shown between dates of planting and treatments 

were rather similar to each other (Table 18).

Lake City, 1952 Crop--Experiment A

The preplanting and the planting methods practiced were the 

same as in 1950 and 1951. Chippewa, Irish Cobbler, Katahdin, Ken

nebec, Pontiac, Russet Rural, and Sebago varieties, and a seedling, 

505-3, were planted on May 1, May 16, June 2, and June 16. At
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Table 16. Average chip color ratings after conditioning of potatoes 
at 78° F. for thirty' days, following five months cold 
storage at 41° F. for each variety, from each date of 
planting and treatment, East Lansing, 1951.

Dates of 
Planting

Treatments Varieties

Avg.Irri
gation

Fer
tilizer

Russet
Rural Katahdin

May 4 No 3-12-12 9-4 8.2 8.8
Yes 0-0-0 8.9 6.4 7.7
Yes 3-12-12 9-1 7.4 8.3
Yes 0-0-18 9-8 7.6 8.7
Avg. 9.3 7.4 8.4

May 2 3 No 3-12-12 9.4 8.3 8.8
Yes 0-0-0 8.7 6.4 7.6
Yes 3-12-12 9-0 7.4 8.2
Yes 0-0-18 9.4 7.5 8.5
Avg. 9.1 7.4 8.3

June 6 No 8-12-12 9.4 8.8 9-1
Yes 0-0-0 8.4 6.3 7.4
Yes 3-12-12 7.3 7.4 7.4
Yes 0-0-18 9.3 7.2 8.3
Avg. 8.6 7.4 8.0

Grand average 9.0 7.4 8.2

Analysis of variance indicates highly significant differences 
between varieties and between treatments, but no significant differ 
ences between dates of planting.

Least significant difference for varieties: 5% level, 0.3; 1%
level, 0.5.

Least significant difference for treatment: 5% level, 0.4;
1 % level, 0.7.
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Table 17. Two-way table fo r  v a r i e t i e s  and t r e a tm e n ts ,  fo r  chip
c o lo r  ra t ings  a f te r  th i r ty  days conditioning of tubers  at 
7 8° F .  subsequent  to cold sto rage  at 41° F.  fo r  five 
m onths,  E a s t  Lansing ,  1951.

T rea tm en ts

V ar ie t ie  s No I r 
r igat ion  
3-12- 1Z

I r r i 
gationCO
0 -0 -18

I r r i 
gation 

3-12- 12

I r r i 
gation 

No F e r 
t i l ize  r

Avg.

R u sse t  Rura l  . . 9.4 9.5 8.4

vO00 9.0

Katahdin ............... 8.4 7.4 7.4 6.4 7.4

A verage  ............... 8.9 8.4 7.9 7.5 8.2



51

Table 18. Two-way table fo r  da tes of planting and t r e a tm e n ts ,  fo r
chip co lo r  ra t ings  a f te r  th i r ty  days conditioning of tubers  
a t  78° F .  subsequen t  to cold s torage  at 41° F. fo r  five 
months ,  E a s t  Lansing,  1951.

Dates of 
P lan tingo

T re a tm ents

A w .oNo I r 
r igat ion  
3-12-12

I r r i 
gat ion
0 -0 -1 8

I r r i 
gation

3-12-12

I r r i 
gation 

No F e r 
t i l ize  r

May 4 .......................... 8.8 8.7 8.3 7.7 6.4

May 2 3 ................... 8.8 8.5 8.2 7.6 8.3

June 4 ................... 9.1 8.3 7.4 7.4 8.0

Average  ............... 8.9 8.4 7.9 7.5 8.2
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each  of the planting t im es  the rows rece iv ed  3-12-12 f e r t i l i z e r  on 

the b a s i s  of 1,000 pounds p e r  ' a c r e  by the band method. The plots  

w ere  sub jec ted  to th ree  leve ls  of i r r iga t ion :  (1) no supplemental

i r r ig a t io n ;  (2) n o rm a l  supplementa l  i r r ig a t io n ;  and (3) heavy o r  twice 

the n o rm a l  supp lem enta l  i r r ig a t io n .  (See methods fo r  m o re  de ta i led  

descr ip t ion .)

The p lo ts  w ere  h a rv e s te d  in the l a s t  week of Sep tem ber  and 

a random  sam ple  of ten tu b e rs  was taken f ro m  each plot. Specif ic- 

g rav ity  d e te rm in a t io n s  w ere  made on each tuber  of each random s a m 

ple .

The sam ples  w ere  s to re d  at  60° F .  (15.5° C.) fo r  the pe r iod  

of fou r  months and then conditioned at 78° F .  (25.5° C.) for  one 

month be fo re  they w ere  p r o c e s s e d  into chips and sc o re d  fo r  chip 

co lo r .

The p e rcen tag e  d is tr ibu tion  of tubers  and the average  chip 

co lo r  ra t ings by v a r ie ty ,  date of planting, and i r r ig a t io n  level, in 

each  sp e c i f ic -g ra v i ty  c la s s  a r e  given in Appendix Table IV.

Specific g rav ity  of t u b e r s . Average specif ic  g rav ity  of tube rs  

was found to v a ry  cons ide rab ly  with var ie ty .  The average  specif ic  

g rav i ty  fo r  each  v a r ie ty  was as follows: R u sse t  Rura l  (1.086),
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Sebago (1.083), Kennebec (1.082), Katahdin (1.081), I r i s h  Cobbler  

(1.081), Pon tiac  (1.074), 505-3 (1.074), and Chippewa (1.071) (Table 

19).

The date of planting had a m a rk e d  influence on the average  

specif ic  g rav i ty  of po ta toes ,  with the l a t e r  dates  of planting giving 

the h igher  specif ic  g ra v i t ie s .  This is in m a rk e d  c o n t r a s t  with p r e 

vious e x p e r im en ts .  The average  specific  g rav ity  of the tubers  in 

o r d e r  of magnitude fo r  the th i rd  date of planting, June 2, was 1.0 82; 

fo r  the fou r th  date, June 16, 1.0 80; fo r  the second  date, May 16,

1.078; and fo r  the f i r s t  date,  May 1, 1.076. The su ccess iv e  d if fe r 

ences  w ere  signif icant .

I t is evident  f ro m  Table 19 that  the v a r i e t i e s  re a c te d  ap p ro x 

im a te ly  the sam e to the d if fe rences  in planting dates.

The ave rage  specif ic  g rav ity  of the potatoes f ro m  the no sup

p lem en ta l  i r r ig a t io n ,  the n o rm a l  supplementa l  i r r ig a t io n ,  and the twice
i

n o rm a l  supplem enta l  i r r ig a t io n  was approx im ate ly  the sam e  (1.0 79) 

(Tables 20 and 21).

The th ree  leve ls  of m o is tu re  supply apparen tly  had no effect 

on the specif ic  g rav i ty  of the seve ra l  v a r ie t ie s .  T here  were  slight 

d i s c re p a n c ie s  (Table 20), but  these  w e re  of m ino r  value. The same 

m ay  be sa id  with r e g a r d  to the re la t ionsh ip  between date of planting 

and lev e ls  of i r r ig a t io n  (Table 21).
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Table 19- Average specific gravity for each variety, from each date
of planting, and irrigation level in Experiment A, Lake
City, 1952.

Date s V a r ie t ie  s

of
P l a n t 

ing

R us-
se t

R ura l

Se-
ba<7oO

Ken
nebec

I r i s h
Cob
b le r

K a
tahdin

P o n 
tiac

505-3
Chip
pewa

Avg.

Twice N o rm a l  Supplemental I r r ig ation

5/1 1.0 80 1.080 1.079 1.078 1.077 1.070 1.070 1.070 1.075
5/16 1.087 1.082 1.081 1.079 1.079 1.069 1.078 1.072 1.078
6/2 1.087 1.0 86 1.0 83 1.082 1.084 1.078 1.077 1.069 1.081
6/16 1.088 1.085 1.083 1.083 1.081 1.076 1.073 1.069 1.0 80
Avg. 1.086 1.083 1.082 1.081 1.080 1.073 1.0 75 1.070 1.079

No rm a l Supplemental I r r iga t ion

5/1 1.084 1.079 1.0 80 1.078 1.078 1.073 1.070 1.069 1.076
5/16 1.0 86 1.082 1.081 1.079 1.0 80 1.068 1.073 1.073 1.078
6/2 1.089 1.087 1.083 1.084 1.083 1.080 1.076 1.078 1.083
6/16 1.088 1.085 1.084 1.083 1.081 1.076 1.074 1.073 1.081
Avg. 1.087 1.083 1.082 1.081 1.080 1.074 1.073 1.073 1.079

No Supplemental I r r iga t ion

5/1 1.083 1.075 1.077 1.079 1.081 1.073 1.068 1.071 1.076
5/16 1.085 1.083 1.083 1.080 1.084 1.073 1.0 7 3 1.064 1.078
6/2 1.090 1.087 1.085 1.082 1.084 1.080 1.079 1.076 1.083
6/16 1.089 1.086 1.084 1.082 1.081 1.077 1.077 1.073 1.081
Avg. 1.087 1.083 1.082 1.081 1.083 1.076 1.074 1.071 1.080

Grand

4 yk-
1.086 1.083 1.082 1.081 1.081 1.074 1.074 1.071 1.079

Analysis  of v a r ia n ce  ind icates  highly signif icant  d if ferences 
be tween v a r i e t i e s  and between dates,  but no signif icant d if ferences  
in i r r ig a t io n  leve ls .

L e a s t  s ignif icant  d ifference between v a r ie t ie s :  5% level,
0.002; 1% level , 0.002.

L e a s t  s ignif icant  d ifference between dates: 5% level ,  0.001;
1% level ,  0.002.
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Ta.ble 20. Two-way table for varieties and irrigation levels, for
average specific gravity of tubers, Experiment A, Lake
City, 1952.

I r r ig a t io n  Leve ls
V a r ie t ie s      Avg.

None N o rm a l  Heavy

R u sse t  R u r a l   1.087 1.087 1.086 1.086

Sebago   1.083 1.083 1.0C3 1.083

K e n n e b e c   1.082 1.082 1.082 1.082

Katahdin   1.083 1.080 1.080 1.081

I r i s h  C o b b l e r   1.081 1.081 1.081 1.081

Pontiac    1.076 1.074 1.073 1.074

505-3   1.074 1.073 1.075 1.074

C h i p p e w a   1.071 1.073 1.070 1.071

Average 1.079 1.079 1.079 1.079
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Table 21. Two-way table for dates of planting and irrigation levels,
for average specific gravity of tubers, Experiment A,
Lake City, 1952.

Dates of P lan t ing
I r r ig a t io n  Leve ls

Avg.
None N orm al He avy

June 2 ................................................. 1.083 1.0 8 3 1.081 1.082

June 1 6 ................................................. 1.081 1.081 1.080 1.080

May 1 6 ................................................ 1.078 1.078 1.078 1.078

May 1 ....................................................... 1.076 1.076 1.075 1.076

Aye r age ............................................... 1.079 1.079 1.079 1.079
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Chip co lo r  r a t i n g s . The average  chip co lo r  ra t ing  fo r  each  of 

the v a r i e t i e s  was as follows: R u sse t  R ura l  (9.5), Kennebec (9.4),

I r i s h  C obbler  (8.6), Katahdin (8.6), Sebago (8.4), Chippewa (8.0), 505-3

(7.3), and P o n t iac  (6.9). It is ev ident  f ro m  Table 22 that  the chip 

co lo r  of R u s s e t  Rura l ,  Kennebec,  I r i s h  Cobbler ,  and Katahdin were  

in the grade  of " e x c e l l e n t " ;  Sebago and Chippewa, " a c c e p ta b le " ;  and 

505-3 and Pon t iac ,  " c o m m e r c ia l ly  u n s a la b le . "

The ave rage  chip co lo r  ra t ings  of the potatoes  f ro m  the June 

16 planting  (8.6) was signif icantly  g r e a t e r  than those  f ro m  June 2

(8.3), May 16 (8.3), and May 1 (8.2) (Table 24). There  was no s t a 

t i s t i c a l ly  signif icant  d ifference  in the chip co lo r  f ro m  June 2, May

16, and May 1 plantings.

I r r ig a t io n  was found to have cons iderab le  effect on chip color:  

No i r r ig a t io n  (8.8), n o rm a l  i r r ig a t io n  (8.2), and twice the n o rm a l  

i r r ig a t io n  (8.1). There  was no signif icant  difference between the 

l a t t e r  two.

Table 22 ind ica te s  tha t  the v a r ie t i e s  responded s im i la r ly  to 

the dates  of planting.

Within a va r ie ty ,  supplemental  i r r ig a t io n  seem ed  to have a 

ha rm fu l  effect  on the co lo r  quality of chips, that  is,  no supplemental  

i r r ig a t io n  p roduced  co m p ara t iv e ly  l igh te r -co lo  red  chips than those  

of n o rm a l  and twice n o rm a l  i r r ig a t io n  (Table 2 3).



Table ZZ. Average chip color ratings for each variety, from each
date of planting, and irrigation level, in Experiment A,
Lake City, 195Z.

Date s
V a r ie t ie  s

of
P l a n t 

ing

Rus
se t

R ura l

Ken
nebec

I r i s h
Cob
b le r

K a-
tahdin

Se-
bago

Chip- 505-3
pewa

A w .
P o n 
tiac

Twice N o rm a l  Supplemental I r r ig a t io n

5/1 9.6 9.4 8.3 8.7 8.1 7.8 6.6 6.3 8.1
5/16 9.6 9.4 7.9 7.6 8.1 7.6 7.8 6.7 8.1
6/Z 9.1 9.2 8.7 7.9 7.8 7.9 6 .f 5.9 7.9
6/16 9.Z 9-3 8.6 8.7 8.1 8.Z 7.3 6.7 8.3
Avg. 9.4 9.3 8.4 8. Z 8.0 7.9 7.1 6.4 8.1

N orm al Supplemental I r r ig a t io n

5/1 9.5 9.6 8.0 8.0 8.Z 7.7 6.9 6.4 8.0 '
5 /16 9.6 9.1 8.4 8.4 8.Z 7.9 7.4 6.1 8.1
6/Z 9.0 8.9 8.4 8.7 8.4 8.1 6.4 6.9 8/1
6/16 9. Z 9.3 9.0 8. Z 8.3 8.3 7.5 7.6 8.4
Avg. 9.3 9.2 8.5 8.3 8.3 8.0 7.1 6.8 8. Z

No Supplemental I r r ig ati  on

5/1 9.Z 9.7 9.2 9.3 9.0 8.3 7.0 6.9 8.6
5/16 9.8 9.9 9.0 9-6 8.6 7.3 7.1 7.4 8.6
6/Z 9.9 9.6 8.8 9.4 8.7 8.1 8.3 7.9 8.8
6/16 9.8 9.8 9-4 9.3 9-0 8.6 8.1 8.0 9-0
Avg. 9.6 9.8 9.1 9.4 8.8 8.1 7.6 7.6 8.8

G rand
AXg_:

9.5 9.4 8.6 8.6 8.4 8.0 7.3 6.9 8.3

A nalys is  of v a r ia n ce  indicates  highly signif icant  d if ferences 
be tween v a r i e t i e s ,  be tween t r e a tm e n ts ,  and between dates.

L e a s t  s ignif icant  dif ference between va r ie t ie s :  5% level ,  0.3;
1% level ,  0.4.

L e a s t  s ignif icant  d ifference between t rea tm en ts :  5% level,
O.Z; 1% level ,  O.Z.

L e a s t  s ignif icant  d ifference between dates: 5% level,  O.Z; 1%
level ,  0.3.
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Table 23. Two-way table for varieties and irrigation levels, for
chip color ratings, Experiment A, Lahe City, 1952.

I r r ig a t io n  Levels
V a r ie t ie s    Av v

None N o rm a l  Heavy

R u sse t  R u r a l ...................................... 9.6 9.3 9-4 9.5

K e n n e b e c .................................................  9.6 9.2 9-3 9.4

I r i s h  C o b b l e r   9-1 8.5 8.4 8.6

Katahdin .................................................  9.4 8.3 8.2 8.6

Sebago ..................................................... 8.8 8.3 8.0 8.4

C h i p p e w a   8.0 8.0 7.9 8.0

505-3   7.6 7.1 7.1 7.3

P o n t i a c ......................   7.6 6.8 6.4 6.9

A verage  ................................................. 8.8 8.2 8.1 8.3
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Table 24. Two-way table for dates of planting and irrigation levels,
for chip color ratings, Experiment A, Lake City, 1952.

Dates of P lan ting
I r r ig a t io n  Level s

Av v .
o

None N o rm a l Heavy

June 16 ................................................. 9-0 8.4 8.3 8.6

June 2 ................................................. 0.8 8.1 7.9 O ■? 
O ,

May 1 6 ................................................. 8.6 8.1 8.1 8.3

May 1 ..................................................... 8.6 8.0 8.1 8.2

Average 8 . 8 8.2 8.1
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Dates of planting reacted sim ilarly to the levels of irrigation 

with no irrigation giving the highest chip color rating on every date 

and heavy irrigation lowest or near the lowest on each date (Table 

24).

Lake City, 1952 Crop--Experiment B

Potatoes of Russet Rural and Irish Cobbler varieties were 

planted on May 1, May 16, and June 16. Cultural techniques such 

as irrigation and harvesting, and sampling methods, specific-gravity 

determinations, storage practices^ chip making, and chip rating were 

the same as described in Experiment A. In addition to the above, 

the plots were subdivided for four fertilizer treatments; namely, no 

fertilizer, 3-12-12, 3-0-0, and 0-0-12. The fertilizers were applied 

at the rate of 1,000 pounds per acre.

The percentage distribution of tubers, the average chip color 

ratings by variety, by date of planting, by irrigation level, and by 

fertilizer analysis in each specific-gravity class are given in Appen

dix Table V.

Specific gravity of tubers. The average specific gravity of 

the tubers of Russet Rural (1.087) was significantly greater than that 

of Irish Gobbler (1.082) (Table 25).
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Table 25. Average specific gravity for each variety, from each
date of planting, irrigation level, fert i l izer  analysis in
Experiment B, Lake City, 1952.

Dates  of P lan t in g
F e r t i l i z e r  

T r e a tm e n t s

Heavy

I r r i g a t io n  L e v e ls  

I r i s h  C obb le r  

N o r m a l  None Avg.

May 1 ............................... 0 1 ? °
i

1.0 84 1.082 1.087 1.084
3-12*12 1.078 1.078 1.079 1.078
3-0-0 1.079 1.0 80 1.086 1.082
0 -0 -1 2 1.081 1.079 1.0 80 1.0 80
Avg. 1.081 1.0 80 1.083 1.081

May 1 6 ................... o t 0 1 o 1.084 1.0 84 1.081 1.083
3-12-12 1.079 1.079 1.0 80 1.079oio1 1.083 1.0 80 1.080 1.081
0 -0 -1 2 1.078 1.082 1.0 80 1.080
Avg. 1.081 1.081 1.080 1.081

June 16 ...........................

oio1o

1.084 1.083 1.0 84 1.084
3-12-12 1.083 1.083 1.082 1.083
5-0-0 1.086 1.087 1.086 1.086

0 1 0 1 1—
• tv 1.079 1.081 1.082 1.081

Avg. 1.083 1.084 1.0 84 1.084

G ran d  av e rag e  . . . 1.082 1.082 1.082 1.0 82

A n a ly s is  of v a r i a n c e  in d ica te s  h ighly  s ign i f ican t  d i f fe ren ces  
be tw een  v a r i e t i e s ,  b e tw een  d a te s ,  and be tw een  f e r t i l i z e r s ,  bu t  not  
be tw een  i r r i g a t i o n s .

L e a s t  s ign if ican t  d i f fe rence  be tw een  v a r i e t i e s :  5% leve l ,
0.001; 1% leve l ,  0.001.

L e a s t  s ig n i f ican t  d if fe rence  b e tw een  da tes :  5% leve l ,  0.001;
1% leve l ,  0.001.

L e a s t  s ig n i f ican t  d if fe ren ce  b e tw een  f e r t i l i z e r s :  5% leve l ,
0.001; 1% leve l ,  0.002.
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Table 25 (continued)

Irrigation Levels

Russet Rural Ave rage

Heavy Normal None Ayv.* o He avy Normal None Grand
. . A y  g * .

1.087 1.084
1.0 80 1.084
1.088 1.087
1.0 84 1.085
1.085 1.085

1.089 1.0 89
1.087 1.086
1.085 1.089
1.0 84 1.087
1.086 1.088

1.0 87 1.090
1.088 1.088
1.090 1.090
1.088 1.087
1.0 88 1.089

1.087 1.086
1.0.83 1.082
1.088 1.088
1.088 1.086
1.087 1.086

1.090 1.0 89
1.085 1.086
1.0 84 1.086
1.089 1.087
1.087 1.087

1.088 1.088
1.089 1.088
1.090 1.090
1.088 1.088
1.089 1.089

1.086 1.083
1.079 1.081
1.0 84 1.084
1.083 1.082
1.083 1.083

1.087 1.087
1.083 1.083
1.0 84 1.085
1.081 1.085
1.084 1.085

1.086 1.087
1.086 1.086
1.088 1.089
1.0 84 1.0 84
1.086 1.086

1.087 1.085
1.081 1.0 80
1.087 1.085
1.082 1.082
1.0 84 1.083

1.0 86 1.087
1.083 1.083
1.0 82 1.084
1.085 1.0 84
1.084 1.084

1.086 1.086
1.086 1.086
1.088 1.088
1.085 1.0 84
1.086 1.086

1.086 1.087 1.087 1.087 1.084 1.084 1.085 1.084
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The ave rag e  specif ic  g rav ity  of tube rs  f ro m  the June 16 p la n t 

ing (1.0 86) was s ignif icantly  h igher  than that  of the May 16 planting 

(1.0 84), and of the May 1 planting (1.083). The specific  g rav ity  fo r  

May 16 planting was only signif icantly g r e a t e r  at  the 5 p e rc e n t  level  

than tha t  of the May 1 planting.

The applica t ion  of addit ional amounts of w a te r  by supplem ental  

i r r ig a t io n  e i th e r  n o rm a l  or  twice n o rm a l  app ea red  to have but s light 

effect  on the average  specif ic  g rav i ty  (Table 26).

No f e r t i l i z e r  (1.086) and 3-0-0 (1.085) p roduced  pota toes of 

s ign if icantly h ighe r  specific  g rav i ty  than those of 0 -0 -12  (1.083) and 

3-12-12 (1.083) (Table 27).

F r o m  Tables 25, 27, and 28 i t  can be seen  that  v a r ie t i e s  

re sponded  in a s im i l a r  m a n n e r  to da tes of planting and to f e r t i l i z e r  

t r e a tm e n t s ,  and that  the d if fe ren t  leve ls  of i r r iga t ion  gave s im i la r  

re a c t io n s  to the v a r ious  f e r t i l i z e r s .  This was not t rue  for  dates 

of planting v/ith f e r t i l i z e r s  (Table 29), and fo r  da tes of planting with 

leve ls  of i r r ig a t io n  (Table 30).

Chip co lor  r a t i n g s . The average  chip co lor  ra t ings  fo r  the 

v a r ie ty  R u sse t  Rura l  (9-4) w ere  signif icantly g r e a t e r  than tha t  of 

I r i s h  Cobbler  (8.5); in fac t ,  in every  t r e a tm e n t  R u sse t  R ura l  gave a 

h ig her  chip co lo r  ra t ing  than did I r i sh  Cobbler  (Table 31).
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Table 26. Two-way table for varieties and irrigation levels, for
average specific gravity of tubers, Experiment 13, Lake
City, 1952.

V ar ie t ie s
I r  r iv ation Leve ls

Avr/.

None N orm al Heavy

R u sse t  R u r a l ........................... 1.087 1.087 1.086 1.0 87

I r i s h  C o b b l e r .......................... 1.0 82 1.082 1.082 1.0 82

A verage  .................................................  1.085 1.084 1.084 1.084
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Table 27. Two-way table fo r  v a r i e t i e s  and f e r t i l i z e r  t r e a tm e n ts ,  
fo r  ave rage  specific  g rav ity  of tu be rs ,  E xper im en t  B, 
Lake City, 1952.

F e r t i l i z e r  T rea tm en ts

V a r ie t ie s
No Fe  r -

3-0-0 0 -0 -12  3-12-12
ti l ize  r

Avo'.

R u s s e t  R ura l  . . . . 1.088 1.088 1.087 1.086 1.0 87

I r i s h  Cobbler  . . . . 1.084 1.083 1.080 1.080 1.082

Ave rage 1.086 1.085 1.083 1.083 1.084
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Table 2 8. Two-way table for irrigation levels and fertilizer treat
ments, for average specific gravity of tubers, Experiment
B, Lake City, 1952.

I r r ig a t io n  L eve ls

F e r t i l i z e r  T rea tm en ts

Ayg .
No F e r 
t i l ize  r

I

oi 
i 

O 
! 

1 
!

00 
I

1 
!

0-0-12 3-12-12

N o n e .................................. 1.086 1.086 1.084 1.083 1.085

N o r m a l ........................... 1.085 1.085 1.083 1.083 1.084

He a v y .............................. 1.086 1.085 1.082 1.082 1.084

Average ......................... 1.086 1.085 1.08^ 1.083 1.084
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Table 2 9. Two-way table for dates of planting and fertilizer treat
ments, for average specific gravity of tubers, Experiment
B, Lake City, 1952.

Dates of P lan ting

F e r t i l i z e r  T re a tm en ts

A v e .ONo F e r 
t i l i z e r

3-0-0 0-0-12 3-12-12

June 16 ........................... 1.086 1.088 1.084 1.086 1.086

May 1 6 ........................... 1.087 1.084 1.084 1.083 1.084

May 1 .............................. 1.085 1.085 1.082 1.080 1.083

Average 1.086 1.085 1.083 1.083 1.084
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Table 30. Two-way table fo r  da tes of planting and i r r ig a t io n  leve ls ,  
fo r  ave rag e  specific  grav ity  of tube rs ,  E xper im en t  B, 
Lake City, 1952.

Dates of P lan ting
I r r ig a t io n  Leve ls

A v v.o
None No rm a l He avy

June 1 6 ................................................. 1.086 1.086 1.086 1.086

May 1 6 ................................................. 1.084 1.085 1.084 1.084

May 1 ..................................................... 1.084 1.083 1.083 1.083

A verage  ............................................. 1.085 1.084 1.084 1.084
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Table 31. Average chip color ratings for each variety, from each
date of planting, irrigation level, ferti l izer analysis in
Experiment B, Lake City, 1952.

Dates  of P lan t in g
E e r t i l i z e  r  

T r e a tm e n t s

Heavy

I r r i g a t i o n  L e v e l s  

I r i s h  C o b b le r  

N o r m a l  None Avg .

May 1 ...............................

o
i

oio

8.7 8.4 9.8 8.9
3-12-12 8.3 8.0 9.2 8.5

U> i 0 1 o 8.0 7.8 9.4 8.4
0 -0 -1 2 8.3 8.0 8.9 8.4
Avg. 8.3 8.1 9.3 8.6

May 1 6 ............... 0 1 0 1 o 8.0 7.5 8. 3 7.9
3-12-12 7.9 8.4 9-0 8.4
3-0-0 8.0 7.7 8.8 8.1
0 -0 -1 2 8.5 8.6 9-0 8.7
Avg. 8.1 8.1 8.8 8.3

June 16 ...........................

oio
I

o

8.0 7.9 9.3 8.4
3-12-12 8.6 9.0 9.4 9-0
3-0-0 8.4 8.6 9-4 8.8
0 -0 -1 2 8.2 7.9 8.9 8.3
Avg. 8.3 8.4 9.3 0

0

i 
>O

N
I

G ra n d  av e rag e  . . . 8.2 8.2 9.1 8.5

A na lys is  of v a r i a n c e  in d ic a te s  highly s ign i f ican t  d i f fe ren ces  
be tw een  v a r i e t i e s  and be tw een  i r r i g a t i o n s ,  bu t  no s ign i f ican t  d i f f e r 
en ces  be tw een  da te s  n o r  be tw een  f e r t i l i z e r  t r e a t m e n t s .

L e a s t  s ign i f ican t  d i f fe rence  be tw een  v a r i e t i e s :  5% leve l ,  0.2;
1% leve l ,  0.2.

L e a s t  s ign if ican t  d if fe ren ce  b e tw een  i r r i g a t i o n s :  5% leve l ,
0.2; 1% level ,  0.3.
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Irrigation Levels

Russet Rural Ave rage

Heavy Normal None Avg. Heavy Normal None Grand
Avg.

9.5 8.8 9.6 9.3 9.1 8.6 9.7 9.1
9.6 9.2 9.2 9.3 8.9 8.6 9.2 8.9
8.9 9.3 9-9 9.3 8.5 8.6 9-7 8.9
9.3 9.7 9.9 9.6 8.8 8.9 9.4 9.0
9.3 9.3 9.7 9.4 8.8 8.7 9.5 9.0

9.5 9.7 9.9 9.7 8.8 8.6 9.1 8.8
9.6 9.8 9.8 9.7 8.8 9.1 9.4 9.1
8.9 9.2 9.3 9.1 8.5 8.4 9.1 8.7
9.3 9.4 10.0 9.5 8.9 9.0 9.5 9.1
9.3 9.5 9.8 9.5 8.7 8.8 9.3 8.9

8.6 9.8 9.4 9.2 8.3 8.9 9.4 8.8
9-2 9.8 9.8 9.6 8.9 9.4 9.6 9.3
8.8 8.8 8.8 8.8 8.6 8.7 9.1 8.8
9.6 9.5 9.4 9-5 8.9 8.7 9-2 8.9
9-1 9.5 9.4 9.3 8.7 8.9 9.3 9.0

9.2 9.4 9.6 9.4 8.7 8.8 9-4 9.0
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No s ign if ican t  d i f fe rences  w ere  o b se rv ed  between chip color  

ra t in gs  of May 1, May 16, and June 16 plantings.

The ave rag e  chip co lo r  ra t in gs  f ro m  the no i r r ig a t io n  plots 

(9.4) w ere  s ignif icantly  h igher  than those f ro m  the n o rm a l  i r r i g a 

tion (8.8) and the twice n o rm a l  i r r ig a t io n  (8.7) plots  (Table 32).

The ave rag e  chip co lo r  ra t ings  fo r  each  of the f e r t i l i z e r  

t r e a tm e n t s  w ere  as follows: 3-12-12 (9.0), 0 -0 -12  (9.0), no f e r t i l 

i z e r  (8.9), and 3-0-0 (8.8) (Table 33), There  was no s ta t i s t ica l ly  

signif icant  d if ference  between them.

R u sse t  R ura l  and I r i s h  Cobbler  did not  respond s im i la r ly  

f ro m  one date of planting to ano th er  (Table 31), no r  to the th ree  

leve ls  of i r r ig a t io n  (Table 32), but  they did r e a c t  s im i la r ly  to f e r 

t i l i z e r s  with the one exception of R u sse t  Rura l  to 0-0-12  (Table 33}.

Dates of planting did not give s im i l a r  r e sponses  to levels  of 

i r r ig a t io n ,  but  the in te rac t io n  was not s ignif icant  (Table 34). The 

sam e m ay  be sa id  f o r  dates  of planting with the sev e ra l  f e r t i l i z e r s  

(Table 35).

The re sp o n se s  given by the s ev e ra l  f e r t i l i z e r s  to the leve ls  

of i r r ig a t io n  (Table 36) tended to be s im i la r  as f a r  as no i r r ig a t io n  

c o m p a re d  with i r r ig a t io n  was concerned,  with the no i r r ig a t io n  t r e a t 

m en t  giving the h igher  chip co lo r  ra t ings .  Within i r r ig a t io n s  the r e 

sponses to f e r t i l i z e r s  showed no definite  t rends .
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Table 32. Two-way table fo r  v a r i e t i e s  and i r r ig a t io n  leve ls ,  fo r  
chip co lo r  ra t ings ,  E x p e r im en t  B, Lake City, 1952.

V a r ie t i e s
I r r ig a t io n  Leve ls

Avg.
None No rm al Heavy

R u sse t  R u r a l .......................... . . . 9.6 9.4 9.2 9-4

I r i s h  C o b b l e r ........................... . . . 9.1 8.2 8.2 8.5

A verage  ...................................... 9.4 8.8 8.7 9.0
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Table 33. Two-way table fo r  v a r i e t i e s  and f e r t i l i z e r  t r e a tm e n ts ,  fo r  
chip co lo r  ra t ings ,  E x p e r im en t  B, Lake City, 1952.

F e r t i l i z e r T rea tm en ts

V a r ie t ie s
3-12- 12 0 -0-12 Ho F e r 

ti l ize r
3-0-0

Avg.

R u sse t  R ura l  . . . . 9.5 9.6 9.4 9.1 9.4

I r i s h  Cobbler  . . . . 8. 6 8.4 8.4 8.5 8.5

Average  ....................... 9.1 9.0 8.9 8.8 9.0
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Table 34. Two-way table for dates of planting and irrigation levels,
for chip color ratings, Experiment B, Lake City, 1952.

Dates of P lan ting
I r r ig a t io n  Levels

Avg.
None N orm al Heavy

May 1 ....................................................... 9-5 8.7 8.8 9.0

J une 1 6 ................................................. 9.3 8.9 8.7 9.0

May 1 6 ................................................. 9.3 8.8 8.7 8.9

Average 9.4 8.8 8.7 9.0
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Table 35. Two-way table for dates of planting and fertilizer t reat
ments, for chip color ratings, Experiment B, Lake City,
1952.

Dates of P lan ting

F e r t i l ize  r T rea tm en ts

Avg.
3-12-12 0-0-12 No F e r 

ti l ize r
3-0-0

May 1 .............................. 8.9 9.0 9.1 8.9 9.0

June 16 ........................... 9.3 8.9 8.8 8.8 9.0

May 1 6 .......................... 9.1 9.1 8.8 8.7 8.9

A verage  ....................... 9-1 9-0 8.9 8.8 9.0
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Table 36. Two-way table for irrigation levels and fertilizer t rea t
ments, for chip color ratings, Experiment B, Bake City,
1952.

I r r ig a t io n  L eve ls

F e r t i l i z e  r T rea tm en ts

Avg.
3-12- 12 0-0 -12 No F e r 

t i l i z e r
3-0-0

N o n e .................................. 9.4 9.4 9.4 9.3 9.4

N o r m a l ....................... 9.0 8.9 8.7 8.6 8.8

He a v y ..............................

! i !
v

O 8.9 8.7 8.5 8.7

Average  ....................... 9-1 9.0 8.9 8.8 9.0



DISCUSSION OF RESULTS 

Specific  G ravity  of Po ta toes

F re q u e n c y  d is t r ibu tion  of tu b e rs  into spec i f ic -g rav i ty  c l a s s e s . 

In Appendix Tables I, II, IV, and V rnay be seen the pe rcen tage  d i s 

t r ibu t ion  of the tu b e rs  into the five sp ec i f ic -g rav i ty  c la s s e s .  There  

was cons ide rab le  v a r ia t io n  between v a r ie t i e s ,  dates of planting, i r r i 

gation t r e a tm e n t s ,  f e r t i l i z e r  applica t ions,  location, and seasons .

The R u sse t  R ura l  and Kennebec v a r ie t ie s  always produced  a 

high p e rc en ta g e  of tubers  in the h ig h -sp ec i f ic -g rav i ty  (4 and 5) 

c l a s s e s .  I r i s h  Cobbler  and Sebago potatoes  were  ra ted  midway in 

specif ic  g rav i ty  with m o s t  of the tubers  in C lass  3. Katahdin, P o n 

t iac,  Chippewa, and Seedling 50 5-3 had a high pe rcen tage  of tubers  

in lo w -sp e c i f i c -g ra v i ty  (1 and 2) c la s se s .

I t is in te re s t in g  to note tha t  in 1951 the date of planting also 

affected the d is t r ibu t ion  of tu b e rs  in va r ious  sp ec i f ic -g rav i ty  c la s se s .  

The la rg e  p e rcen tag e  of tubers  f ro m  e a r ly -p lan te d  plots  was in the 

h ig h - s p e c i f i c -g ra v i ty  c l a s s e s ,  and this pe rcen tage  declined p r o g r e s 

sively with l a t e r  da tes  of planting. However,  observa tions  of the 

e x p e r im en ts  of 1952, at Lake City, p r e s e n t  con trad ic to ry  r e su l t s  to

78
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those of 1951. That  is ,  l a te -p la n te d  (June 2 and June 16) potatoes 

had a h ig h e r  p e rc en ta g e  of tu b e rs  in high- specif ic  - g rav ity  c l a s s e s  

than those p lan ted  e a r l i e r  (May 1 and May 16). The probable  e x 

planation  of these  con trad ic t ing  re su l t s  may be as follows: The

y ea r  1952 was not n o rm a l  fo r  Lake City because  heavy ra ins  in the 

l a t t e r  p a r t  of Ju ly h a m p e re d  the growth of ea r ly -p lan ted  potatoes; 

th e re  was enough sunshine  and w a rm th  and an absence  of f r o s t  to 

allow the l a te -p la n te d  pota toes  to m a tu re .  Hence, these  seasonal  

w ea th er  changes  w ere  respons ib le  fo r  r e su l t s  so different  f ro m  the 

p rev io us  season.

Data of 1951, at E a s t  Lansing,  suggest  that i r r ig a t io n  with no 

f e r t i l i z e r  t r e a tm e n t  tended to yield a higher propor t ion  of high- 

sp e c i f ic -g ra v i ty  tu b e rs  than any o ther  t re a tm e n t .  No i r r ig a t io n  with 

3-12-12 and i r r ig a t io n  with 3-12-12 plots  p roduced high p e rcen tag es  

in m e d iu m -s p e c i f i c -g ra v i ty  c l a s s e s  and the plots  which rece ived  

i r r ig a t io n  with 0 -0 -1 8  yielded  the l a r g e s t  percen tage  of po tatoes  in 

lo w -s p e c i f i c -g ra v i ty  c l a s s e s .

The ex tensive  study of the 1952 crop f ro m  Lake City indicates  

that  th e re  was no m a rk e d  effect  of va r io us  levels  of i r r ig a t io n  on the 

d is t r ibu tion  of po ta toes  into sp ec i f ic -g rav i ty  c la s se s .  The potatoes 

f ro m  the un fe r t i l ized  p lots  had a la rge  pe rcen tage  of tubers  in the
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h ig h - s p e c i f i c -g ra v i ty  c l a s s e s .  The plots  rece iv ing  0 -0 -  1Z f e r t i l i z e r  

p roduced  many tu b e rs  of low specific  grav ity ,  and the plots  which 

w ere  f e r t i l i z e d  with 3-0-0 and 3-12-12 yielded potatoes of m edium  

specific  g rav i ty .  This is p a r a l l e l  to the f indings of 1951 f ro m  E a s t  

Lansing.

F ig u r e s  1, 2, and 3 point out that  the locat ion where potatoes  

w ere  grown made a g r e a t  d ifference in the d is tr ibu tion  of tubers  

into v a r io u s  s p e c i f ic -g ra v i ty  c la s s e s .  F ig u re  1, p resen ting  the data 

f ro m  E a s t  Lansing ,  1951, ind ica te s  that  the re  was a d ist inct  division 

(C lass  3) be tween low- and h ig h -sp ec i f ic -g rav i ty  c l a s s e s .  This su g 

ges ts  that  th e re  m ay  have been two different  tuber  set tings in the 

life of the potato crop,  which could have been encouraged  by the e n 

v ironm en ta l  influences .  The p a t te rn  of d ist r ibu tion  of tubers  in 

s p e c i f ic -g ra v i ty  c l a s s e s  f ro m  the crops  at Lake City in 1951 and 

1952 w ere  to a la rg e  extent  the sam e (Figure 2 and 3), except  th e re  

were  some sl ight  seasona l  v a r ia t ions ,  with 1952 tubers  averaging 

h ig h e r  in specif ic  g rav ity .

A verage  specif ic  g rav ity  of t u b e r s . The average  specific 

g rav ity  of tu b e rs  followed the sam e p a t te rn  as d i scussed  prev ious ly .  

That is ,  R u sse t  R ura l  and Kennebec pota toes had high, I r i s h  Cobbler  

and Sebago had medium, and Chippewa, Pontiac ,  and Seedling 505-3
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F ig u r e  1. P e r c e n ta g e  d is t r ib u t io n  of tu b e r s  into f ive s p e c i f i c -g ra v i ty  

c l a s s e s  f r o m  the f i r s t  (May 21),, second  (June 13), and 

th i rd  (June 25) da tes  of p lanting .  The c u rv e s  show the 

av e rag e  of f ive v a r i e t i e s ,  grown u n d e r  n o r m a l  i r r ig a t io n  

with 3-12-12  f e r t i l i z e r ,  1,000 pounds  p e r  a c r e ,  E a s t  

L ans in g ,  1951.
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F ig u r e  2. P e r c e n t a g e  d i s t r ib u t io n  of tu b e r s  into f ive sp e c i f i c -g ra v i ty

c l a s s e s  f r o m  the f i r s t  (May 4), second  (May 2 3), and

th i rd  (June 4) da tes  of p lan ting .  The c u r v e s  show the

a v e rag e  of s ix v a r i e t i e s ,  g rown u n d e r  n o r m a l  i r r ig a t io n  

with 3-12-12  f e r t i l i z e r ,  1,000 pounds p e r  a c r e ,  Lake City, 

1951.
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F ig u r e  3. P e r c e n t a g e  d is t r ib u t io n  of tu b e r s  into f ive s p e c i f i c -g ra v i ty  

c l a s s e s  f r o m  the f i r s t  (May 1), second  (May 16), th i rd  

(June 2), and fou r th  (June 16) d a te s  of p lan ting .  The 

c u rv e s  show the a v e rag e  of e igh t  v a r i e t i e s , g rown under  

n o r m a l  i r r i g a t i o n  with 3 -12-12  f e r t i l i z e r ,  1,000 pounds 

p e r  a c r e ,  Lake  City, 1952.
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had low average  specif ic  g rav ity .  The Katahdin va r ie ty  produced  

tu b e rs  of low specif ic  g rav ity  in 1951 at  E a s t  Lansing,  but of medium 

specific  g rav i ty  fo r  both y e a r s ,  1951 and 1952, at Lake City. This 

conf irm s  the o b se rv a t io n s  of Vanasse  e t  a l . (6l), who rep o r ted  that  

v a r ie ty  had a signif icant  effect  on the specif ic  gravity ,  and of Metz-  

£e r  al - (35) and Dunn and Nylund (24), who s ta ted  tha t  pota toes 

f ro m  one loca l i ty  d if fe red  in d ry -m a t te  r  content f ro m  those of another.

The tu b e r s  f ro m  e a r ly  planting had conspicuously h igher  sp e 

cific g rav i ty  than those f ro m  la te  plantings in the y ea r  1951 f ro m  

E a s t  Lansing  and Lake City. But in 1952, the Lake City crop gave 

con t ra s t ing  r e s u l t s .  That is ,  late  plantings ( third and fourth  dates) 

y ie lded pota toes of s lightly h igher  specif ic  g rav ity  than the ea r ly  

plantings ( f i r s t  and second dates).  (The probable  explanation of s e a 

sonal v a r ia t io n  i s  d i s c u s se d  above).

In 1951, E a s t  Lansing  data show that i r r ig a t io n  with no f e r 

t i l i z e r  gave tube rs  with an average  high specific  g ravity .  No i r r i g a 

tion with 3-12-12,  i r r ig a t io n  with 3-12-12,  and i r r ig a t io n  with 0 -0 -18  

t r e a tm e n ts  tended to produce  lo w -sp ec i f ic -g rav i ty  potatoes .  This 

ind ica tes  th a t  i r r ig a t io n  did not influence the specific  g rav ity  of 

tu b e rs .  This was l a t e r  conf irm ed  f ro m  the re su l t s  of 1952, Lake 

City.



88

In 1952, the highest average specific-gravity ratings were 

given to tubers from the unfertilized plots, followed by those which 

received-3-0-0 and 3-12-12, while the lowest ratings were found in 

treatments 0-0-18 or 0-0-12. This higher specific gravity of tubers 

from unfertilized plots contrasted with those from plots fertilized  

with different types of fertilizers is in agreement with the findings 

of Smith and Nash ( 49).

It can be seen from Appendix Tables I and II that the average 

specific gravity of the tubers of a given variety from Lake City was 

comparatively higher than those from East Lansing. A similar ef

fect due to locational differences was given by Vanasse et al. (6l). 

Furthermore, the specific gravity of any variety was higher in 1952 

than in 1951, which confirms the findings of Wager (62) on seasonal 

influences on specific gravity of tubers.
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C olo r  of Pota to  Chips

In the th ree  y e a r s  of observation ,  R u sse t  Rural ,  Kennebec,  

and I r i s h  Cobble r  v a r i e t i e s  p roduced  m ark e tab le ,  delectab le ,  and eye- 

appealing golden yellow chips.  Chips f ro m  Katahdin tubers  w ere  in 

the g rade  of accep tab le;  Chippewa, P on tiac ,  Sebago, and 505-3 made 

c o m m e rc ia l ly  unsa lable  chips (68).

The date of planting had some influence on co lo r  quality of 

potato chips.  The r e s u l t s  of 1950 and 1951 f ro m  Lake City and of 

1951 f r o m  E a s t  Lans ing  ind icate that  the chips f rom  the e a r ly -p lan ted  

po ta toes  w ere  of a l igh te r  co lo r  than those of la te -p lan ted  (64). The 

r e su l t s  of 1952 f ro m  Lake City con trad ic ted  the re su l t s  of 1950 and 

1951. That  is ,  the la te -p lan ted  potatoes made slightly l ig h te r - c o lo re d  

chips than those f ro m  the ea r ly -p lan te d  (F igures  4 and 5), although 

all w ere  acceptable  in the b e t t e r  v a r ie t i e s .

It can be seen f ro m  Appendix Tables IV and V that  there  

seem ed  to be a m o re  or  l e s s  d i r e c t  re la t ionsh ip  between the sp e 

cific g rav i ty  of tu b e rs  and the co lo r  of the chips (33) p ro c e s s e d  

f ro m  them. That  is,  the h igher  the specif ic  gravity ,  the l igh te r  the 

chip co lo r  when the date of planting effects  a r e  also considered .  It 

is o b s e rv e d  that,  while, within the late date of planting, the h igher-  

s p e c i f ic -g ra v i ty  tu b e rs  p roduced  l i g h te r - c o lo re d  chips than the
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F ig u r e  4. A v e ra g e  chip co lo r  ra t in g s  f o r  the May 21, June 1 3, and 

June 2,5 da te s  of p lan ting  in f ive spe c i f i c - g ra v i ty  c l a s s e s .  

The c u rv e s  show the a v e ra g e  of five v a r i e t i e s ,  n o rm a l  

i r r i g a t i o n  with 3-12-12 f e r t i l i z e r ,  1,000 pounds p e r  a c re ,  

E a s t  Lans in g ,  1951. The l a r g e s t  p o r t io n  of chips f r o m  

the May 21 p lanting  was accep tab le .
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F'igure 5. A v erag e  chip co lo r  r a t in g s  f o r  the May 1, May 16, June 

2, and June  16 da te s  of p lan ting  in f ive s p e c i f i c -g r a v i ty  

c l a s s e s .  The c u rv e s  show the a v e ra g e  of e ig h t  v a r i e t i e s ,  

n o rm a l  i r r i g a t i o n  with 3 -12-12  f e r t i l i z e r ,  1,000 pounds 

p e r  a c r e ,  Lake  City, 1952. The l a r g e s t  p o r t io n  of chips 

f r o m  the June 16 p lanting  was a ccep tab le .
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l o w e r - s p e c i f i c - g r a v i ty  tu b e rs ,  yet these  chips were  not as l ight as 

those f ro m  the co r re sp o n d in g  sp ec i f ic -g rav i ty  c la ss  f ro m  the e a r ly  

planting (64).

Table 1 shows that  the amount of reducing su g a rs  and the 

c o lo r  of chips v a r ie d  not only f ro m  v a r ie ty  to v a r ie ty ,  but  also 

within a va r ie ty ,  and within the same spec i f ic -g rav i ty  c la ss  f ro m  

one date of planting to another.

The ex p e r im en ts  of 1951 f ro m  E a s t  Lansing and of 1952 f rom  

Lake City show tha t  tube rs  f ro m  n o - i r r ig a t io n  p lots  p roduced  l ig h te r -  

c o lo red  chips than those f ro m  i r r ig a te d ,  in spite of the fac t  that 

th e re  was no d ifference  in specific  gravity .  It may fu r th e r  be ob

se rv e d  f ro m  the e x p e r im en t  at  E a s t  Lansing, 1951, and E xper im en t 

B, at Lake City, 1952, that  the plots  which were  fe r t i l i z ed  with 

3-12-12 at  the r a te  of 1,000 pounds p e r  a c re  made com para t ive ly  

m o re -a c c e p ta b le  chips than the potatoes  f ro m  plots  with o the r  f e r 

t i l i z e r  ana ly ses .  It is in te re s t in g  to note tha t  po tash  (KC1) f e r t i l i z e r  

(0-0-18 and 0-0-12) d e c re a s e d  the average  specif ic  grav ity  below 

that  of 3-12-12.  This  was probably  due to the chloride  ion (55).

I t is  sugges ted  that  the chloride  might  be playing some role in the 

enzyme sy s tem  o r  ca rbohydra te  sy s tem  of the potato. Tubers  of 

any given specif ic  g rav i ty  f ro m  plots  f e r t i l i z ed  with 3—12-12, 0 -0-18,
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o r  0 -0 -12  p ro d u ced  l i g h te r - c o lo r e d  ch ips  than did tu b e rs  of the sam e 

specif ic  g rav i ty  f r o m  u n fe r t i l ized  o r  3-0-0 p lo ts .  But  the l a t t e r  two 

plots  p roduced  tu b e rs  with h igher  average  specific  g rav i t ie s  than 

any of the o th e r  p lo ts .

Consider ing  both specif ic  g rav ity  and chip color ,  a f e r t i l i z e r  

ba lanced  in p o ta sh  and phosphorus  seem s  advisable.

P o ta to es  grown at  Lake City (1950, 1951, and 195 2) made 

l ig h te r - c o lo re d  chips than those tha t  w ere  grown at E as t  Lansing 

(1951). This might  be due to h igher  t e m p e ra tu re ,  nonuniform soil 

(low-lying a r e a s ) ,  a high population of weeds and d isea sed  plants  at 

E as t  Lansing  (60).

The y e a r  1952 seem ed  to be a m o re  favorable  y ea r  fo r  g row 

ing pota toes fo r  the manufactu r ing  of potato chips than did 1950 and 

1951. The co lo r  of chips in 1952 was l igh te r  than in 1950 and 1951, 

f o r  the sam e va r ie ty ,  and the same spec i f ic -g rav i ty  c la s s ;  no m a t t e r  

what date of planting o r  t r e a tm e n t .

In 1951, e x p e r im en t s  w ere  conducted at  E a s t  Lansing to study 

the effects  of s to rage  t e m p e ra tu re  and durat ion on the co lo r  of potato 

chips.  R u sse t  Rura l  yie lded com para t ive ly  l ig h te r - c o lo r e d  chips than 

did Katahdin, a f t e r  two, as  well as  five, months cold s to rage  (41° F.) .  

Chip co lo r  a f te r  five months s to rage  was d a r k e r  than a f t e r  two months
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s to rage ,  suggest ing  the t r a n s fo rm a t io n  and accum ula t ion  of l a rg e  p e r 

cen tages  of reducing s u g a r s  in the tu b e rs .

The data on h ig h - te m p e ra tu re  conditioning of pota toes  s u b s e 

quent to two months  cold s to rage  suggest  that  tubers  of Kennebec 

condit ioned f a s t e r  than I r i s h  Cobbler ,  and tha t  Katahdin conditioned 

f a s t e r  than Sebago. A f te r  h ig h - te m p e ra tu re  conditioning of potatoes 

following five months  cold s to rage ,  R u sse t  Rura l  made l ig h te r - c o lo re d  

chips than a f te r  two months.  With the Katahdin va r ie ty ,  the opposite  

was true:  d a r k e r  chips w ere  p roduced  a f te r  five months than a f te r

two months  cold s to rage .

Date of planting appea red  to have only a s light effect on color  

quality of chips  p r o c e s s e d  im m ed ia te ly  a f te r  the rem oval  f rom  cold 

s to rage .  All chips w ere  too dark  fo r  c o m m e rc ia l  acceptance.

The o r d e r  of ranking as to co lo r  was a lm os t  identica l  for  

chips p r o c e s s e d  f ro m  tube rs  d i rec t ly  out of cold s to rage  and fo r  

the chips f ro m  the sam e  tu b e rs  a f te r  conditioning at a h igher  t e m 

p e r a tu r e .  The sam e was true  w hether  o r  not the tubers  had been 

p rev ious ly  s to red  f o r  two o r  five months in cold s to rage .

P o ta to e s  f ro m  no i r r ig a t io n  with 3-12-12 plots  p roduced  

l ig h te r  chips th roughout (after two as well as five months cold 

sto rage  and a f te r  conditioning) than i r r i g a t e d  3-12-12 p lo ts .  It is



97

suggested  tha t  i r r ig a t io n  is  the contro l l ing  f a c to r  in ac t ivat ion  of the 

enzyme, p h o s p h o ry la s e . I r r ig a t io n  with 0 -0 -1 8  m arked ly  influenced 

R u sse t  R ura l  po ta toes  to make l ig h te r - c o lo r e d  chips than Katahdin 

po ta toes.  Some ana tom ica l  obse rva t io ns  (29) a r e  shown in F ig u re s  

6, 7, and 8.
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F ig u re  6. A p p ea ran ce  of pota to  chips:  I r i s h  C obb le r  v a r ie ty ,  Lake
City, 1951.

F r o m  the t u b e r s  of s p e c i f i c -g r a v i ty  c l a s s  3 (1.067 - 1.073).

TOP: Chips of the tu b e r s  f r o m  May 4 p lan ting ,  g en e ra l
a p p e a ra n c e  is  l ight,  p i th  r a y s  a r e  dark .

BOTTOM: Chips of the t u b e r s  f r o m  June  4 p lan ting .  Gen
e r a l  a p p e a ra n c e  is da rk ;  c o r t e x  is  l i g h t e r  than  pith.

In both the c a s e s ,  f i b r o v a s c u l a r  r ing  is  p ro m in e n t ly  dark .
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A p p e a ra n c e  of po tato  chips :  R u s s e t  R u ra l  v a r ie ty ,  E a s t
L a n s in g ,  1951.

TOP: F r o m  the tu b e r s  of high spec if ic  g rav i ty ,  g en e ra l
a p p e a ra n c e  is  light; c o r t i c a l  and p i th  reg io n s  a r e  equally  
light ,  b a s a l  p a r t  of chip is  d a r k e r  than  ap ica l .  F i b r o -  
v a s c u l a r  r ing  is  p ro m in e n t ly  da rk .

BOTTOM: F r o m  the tu b e r s  of low spec if ic  g rav i ty ,  gen
e r a l  a p p e a ra n c e  is dark ;  c o r t i c a l  a r e a  is  l i g h t e r  than the 
c e n t r a l  pi th.  F i b r o v a s c u l a r  r ing is  p r o m in e n t ly  dark .
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Figure 8 A p p e a ran c e  of pota to  chips :  K atahd in  v a r i e ty ,  E a s t  L a n 
sing,  1951.

F i b r o v a s c u l a r  r ing  is not  p ro m in e n t ly  da rk .
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SUMMARY AND CONCLUSIONS

The e x p e r im e n t s  w e re  designed to evaluate the effect  of c e r 

tain ag ronom ica l  p r a c t i c e s ,  such as dates of planting, d ifferent  levels  

of i r r ig a t io n ,  and m in e ra l  f e r t i l i z e r s  on the specific  grav ity  of tubers  

and the co lo r  of chips of s e v e ra l  v a r ie t i e s  of potato, which were  

grown at two d if fe ren t  loca t ions in M ich igan--Lake  City (1950, 1951, 

and 1952) and E a s t  Lansing  (1951). The study also included the in 

fluence of t e m p e r a t u r e s  and dura t ion  of s to rage  of the tubers  on the 

co lo r  quality of potato chips.

A pprox im ate ly  15,000 tu b e rs  w ere  analyzed  in these  in ves t i 

gations .

V a r i e ty . R u sse t  Rura l  and Kennebec v a r ie t ie s  p roduced  

tu be rs  of high specific  g ravity .  I r i s h  Cobbler  and Sebago produced  

tu be rs  of m ed ium  specif ic  gravity;  and Chippewa, Pontiac ,  and Seed

ling 505-3, of low av e rag e  specif ic  g ravity .  The Katahdin va r ie ty  

yielded tu b e rs  of low specif ic  g rav ity  at  E a s t  Lansing (1951), but 

of m ed ium  specif ic  g rav ity  a t  Lake City (1951 and 1952).

R u sse t  R ura l ,  Kennebec,  and I r i s h  Cobbler  v a r ie t ie s  p ro c e s s e d  

golden yellow co lo red  chips.  Chips of Katahdin tu b e rs  w ere  in the

104
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grade  of c o m m e rc i a l ly  accep tab le;  while Chippewa, Pon tiac ,  Sebago, 

and 50 5-3  made unsa lab le  chips.

2. Date of p la n t in g . Tubers  f ro m  e a r ly  plantings had h igher  

specif ic  g rav i ty  than those f ro m  late p lan tings a t  both E a s t  Lansing 

and Lake City in 1951. But the Lake City crop of 1952 con trad ic ted  

these  r e s u l t s .

R esu lt s  f r o m  Lake  City (1950 and 1951) and f ro m  E a s t  Lan

sing (1951) show that  e a r ly -p la n te d  pota toes  made l ig h te r - c o lo re d  

chips than those  of la te -p lan ted .  But the Lake City (1952) l a te -p la n ted  

po ta toes  m ade  sl igh tly l i g h t e r - c o lo r e d  chips than those  of e a r ly -p lan ted .  

These c o n t rad ic to ry  r e s u l t s  on specif ic  g rav ity  and co lo r  of chips 

a re  p robab ly  due to seasona l  v a r ia t io n s .

In 1951, tu b e r s  of a given s p e c i f i c -g ra v i ty  c la s s  f r o m  an e a r ly  

date of planting p roduced  l ig h te r - c o lo r e d  chips than those  f ro m  the 

sam e  sp e c i f ic -g ra v i ty  c la s s  of la te  planting.

3. I r r i g a t i o n . V ar ious  leve ls  of i r r ig a t io n  did not  influence

the average  specif ic  g rav i ty  of tube rs ,  but the tu b e rs  f ro m  n o n i r r ig a te d  

plots  y ie lded sign if icantly  l i g h te r - c o lo r e d  chips than those  f ro m  i r r i 

gated  p lo ts .
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4. F e r t i l i z e r . T u b e rs  f r o m  the u n fe r t i l i z ed  p lo ts  had  h ig hes t  

ave rage  specif ic  g rav i ty ,  fo l lowed by those which r e c e iv e d  3-0-0 and 

3-12-12 f e r t i l i z e r s  (at the r a te  of 1,000 pounds p e r  ac re ) ,  while the 

low es t  r a t in g s  w ere  found in t r e a tm e n t s  of 0 -0 -1 8  o r  0 -0 -1 2  f e r 

t i l i z e r s .

T ubers  f r o m  3-12-12 f e r t i l i z e d  plo ts  y ie lded m o re -a c c e p ta b le  

chips than those  f r o m  plo ts  with o th e r  f e r t i l i z e r  ana lyses .  Though 

po ta sh  f e r t i l i z e r  lo w ered  the specific  gravity ,  it l ightened the co lo r  

of chips.

5* L o c a t io n . Average  specif ic  g rav i ty  of the tu b e rs  of a 

given v a r i e ty  was h ighe r  and co lo r  of chips was l ig h te r  f ro m  Lake 

City than f r o m  E a s t  Lansing .

6. Season . C onsider ing  v a r ie ta l  av e rag es ,  spec i f ic -g rav i ty  

ra t in g s  and chip c o lo r  ra t ings  w ere  h igher  ip. 1952 than those f ro m  

1950 and 1951.

7. Reducing s u g a r s . The content  of reducing su g a rs  and 

co lo r  of potato chips v a r i e d  no t  only f ro m  v a r ie ty  to va r ie ty ,  but  

a lso  within a v a r i e ty  and within the sam e spec i f ic -g rav i ty  c la s s  

f r o m  one date of planting to another.
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8. S to ra g e .

a. Chip co lo r  im m e d ia te ly  a f te r  five months cold s to rage  

(41° F.) was d a r k e r  than a f te r  two months .  But  a f te r  conditioning 

(78° F.) of po ta toes  following five months  cold s to rage ,  R u sse t  

R ura l  m ade  l ig h t e r - c o lo r e d  chips than a f t e r  two months,  but  Katahdin 

p r o c e s s e d  d a r k e r  chips a f te r  five months than a f te r  two months.

b. Subsequent  to two months  cold s to rage ,  tu be rs  of Kenne

bec condit ioned f a s t e r  than I r i s h  Cobbler,  and Katahdin f a s t e r  than 

Sebago.

c. The o r d e r  of ranking as  to co lo r  was identical  f o r  chips 

p r o c e s s e d  d i r e c t ly  out of cold s to rage  (two o r  five months) as fo r  

chips f r o m  the sam e  tu b e rs  a f t e r  conditioning.

d. Date of planting had only a s l ight  ef fect  on color  quali ty 

of chips made im m e d ia te ly  a f te r  two as well as  five months  cold 

s to rag e .  The s t r ik ing  effect  of date of planting showed up in pota toes  

condit ioned a f t e r  two m onths  cold s to rag e .  The f i r s t  date of planting 

gave signif icantly  l i g h te r - c o lo r e d  chips than the l a t e r  plantings.  

However,  th e r e  w e re  no ap p a ren t  d if fe rences  be tween the da tes of 

planting  as judged by the co lo r  of chips of the tube rs  conditioned 

a f te r  five months  in cold s to rage .

9. Some ana to m ica l  a spec ts  a re  shown.
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Appendix Table I. Tbe p e rc e n ta g e  of t u b e r s  in each  s p e c i f i c -g r a v i ty  
c l a s s  and the a v e r a g e s  of the chip c o lo r  ra t in g s^  of the tu b e r s  
of s ix  v a r i e t i e s  and th re e  da te s  of p lan ting ,  Lake  City, 1951.

Date s
S p . ~  

G r . 2 
Clas s

Chippewa I r i s h C o b b le r •Ketahdin

of
P l a n t 

ing

% of 
Tu

b e r s

Chip 
Color  ̂

% of 
Tu

b e r s

Chip
C olo r

% of 
Tu

be r s

Chip 
Co lo r

May 4 1 21.8 7.0 . 7.7 6.6
2 23.6 7.0 2 . 9 7.0 11.5 9.0
3 24.5 7.4 10.0 8.5 5.8 9.4
4 20.1 9.0 82.8 9.5 71.2 10.0
5 - - 4.3 10.0 3.8 10.0

Avg.  ̂
T u b e r s

1.071
55

7.5 1.0 80 
70

9.3 1.079
52

9.6

May 2 3 1 44.0 6.5 - — 2.9 5.7
2 32.0 6.5 12.4 8.4 2.9 6.0
3 17.3 7.1 34.8 8.5 20.6 9.0
4 6.7 7.8 49.4 9.2 6 9 . 2 9.3
5 - - 3.4 10.0 4.4 10.0

Avg. 
Tube r s

1.066
75

6.7 1.077
89

8.9 1.079
68

9.0

June 4 1 9 6 . 2 5.3 10.4 5.9 62.7 5.5
2 3.8 6.5 26.9 6.5 20.8 5.6
3 - - 2 3.8 8.0 16.5 7.0
4 - - 38.9 8.2 - -
5 - - - - — -

Avg. 
Tube r s

1.062
52

5.3 1.073
67

7.4 1.065
6 7

5.8

1 = e x t r e m e l y  dark ;  10 = l igh t  yellow; 8.5 to 9 -  golden 
yellow (m ost  d e s i r a b le ) ;  7.5 to 10 = acc ep ta b le .

S p e c i f i c -g ra v i ty  c l a s s e s :  1 = be lo w  1.064; 2 = 1.064; 3 =
1.070 to 1.076; 4 = 1.076 to 1.088; 5 = 1.088 and  o v e r .  C la s s  va lues
f o r  weigh ted  a v e ra g e s :  1 = 1.064; 2 = 1.067; 3 -  1.073; 4 = 1.082;
5 = 1.090.
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Kennebec Rus se t Rura l Sebago Ave rage

% of 
Tu

b e r s

Chip
Color

% of 
Tu

b e r s

Chip 
Colo r

% of 
Tu

b e r s

Chip
C olor

% of 
Tu

b e r s

Chip
Color

9.8 5.5 6.6 6. 4
15.9 7.5 3.9 6.3 - - 9.6 7.4
38.6 8.0 9.8 9-2 9.8 5.8 18.1 8.2
45.5 9.8 56.9 9-7 65.9 8.3 57.1 914

- - 29.4 10.0 14.5 9.5 8.6 9.9
1.0 80 8.7 1.083 9-6 1.0 80 8.0 1.078 8.8

44 51 41 313

10.5 6.0 - - 1.4 5.2 9.8 5.9
23.7 6.5 2.6 8.0 11.4 6.5 14.2 6.9
15.8 7.2 12.8 9-0 34.3 8.2 22.6 8.1
50.0 8.3 79.4 9.4 50.0 8.5 50.8 8.7

- - 5.2 9-5 2.9 8.8 2.6 9-5
1.075 7.5 1.0 80 9-3 1.077 8.0 1.076 8.0

38 78 70 418

1.8 3.8 10.0 8.0 36.2 5.0 36.2 5.5
1.8 6. 3 2.0 8.2 13.1 5.4 11.4 6.4
9.4 7.6 34.0 8.6 30.4 5.5 19-0 7.3

87.0 7.7 54.0 9-0 20.3 7.2 33.4 8.0

1.080 7.5 1.076 8.7 1.070 5.6 1.071 6.8
54 50 69 359

3
Average  s of the chip co lo r  rat ing fo r  the tu b e rs  in that

spec if ic - g rav i ty  c la s s .
4 These  av e rag e  v a lues  a re weighted according to the p e r -

centage of tu b e rs  in the se v e ra l  sp ec i f ic -g rav i ty  c l a s s e s .  The f i r s t  
value  of each  p a i r  is  the weighted average  specif ic  gravity.  The 
second value is  the weighted average  of the chip co lo r  ra t ings  for  
the s e v e ra l  sp e c i f ic -g ra v i ty  c la s s e s .
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Appendix Table II. The p e rc e n ta g e  of tu b e r s  in e a c h  s p e c i f i c -g ra v i ty  
c l a s s  and the a v e r a g e s  of the chip c o lo r  ra t ings^- of one -ha l f  
of e a c h  tu b e r  a f t e r  cold  s to r a g e  at  41° F .  f o r  two m onths  
and of the rem a in in g  ha lves ,  fol lowing t h i r ty  days of condi
t ioning a t  78° F . ,  f o r  f ive v a r i e t i e s ,  on th r e e  da te s  of p lan ting  
and fo u r  i r r i g a t i o n - f e  r t i l i z e  r  t r e a t m e n t s ,  E a s t  L ans ing ,  1951.

Dates of P lan t ing
Sp.-
Gr.

C la s s

I r i s h

% of 
Tu

b e r s

Cobble r

Chip 3
C olor

0 5 305

Katahdin

rri r Chip
% of c*~\ m C olo r  
Tu

b e r s
0 30

No I r r ig a t io n , with 3-• 12-12

May ZI ........................... .  . 1 - ~ - 3.3 r r
2 26.7 5.8 9*3 56.6 4.3 8.0
3 33.3 6.4 9.6 18.3 5.0 8.5
4 33.3 6.5 9.9 21.7 5.1 8.9
5 4 6.7 r r - - -

Avg. 
Tube r s

1.076
60

6.3 9.6 1.071
60

4.6 8.3

June  13 ........................... .  .  1 — 23.3 4.3 8.3
2 80.0 5.0 8.5 63.3 4.3 8.6
3 6.7 5.1 8.9 3.3 4.5 8.8
4 13.3 5.3 9*3 10.1 r r
5 - - - - - -

Avg.
T ubers

1.069
30

5.1 8.6 1.068
60

4.3 8.5

June  25 ........................... .  .  1 - — — 3.3 r r
2 37.9 4.0 6.0 5 9-0 4.6 8.2
3 24.3 5.0 7.8 18.0 5.0 9-0
4 34.4 5.8 8.0 19*7 5.7 9*2
5 3.4 6.0 8.5 - - -

Avg.
T ub e r  s

1.074
60

4.9 7.2 1.069
60

4.8 8.5
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Kennebec R u sse t  R ura l Sebago Aye rage

% of 
Tu

Chip
Color

% of 
Tu

Chip
C olor

% of 
Tu

Chip
Color

% of 
Tu

Chip
Color

b e r s
0 30

b e r s
0 30

b e r s
0 30

b e r s
0 30

No I r r iga t ion , with 3- 12-12

10.8 3.5 8.0 - - _ _ _ 2.8 3.5 8.0
9.9 5.0 9.0 20.7 5.3 9.2 45.0 3.7 6.5 31.8 4.8 8.4

17.2 5.3 9.5 24.1 5.8 9.8 18.3 4.2 7.2 22.2 5.3 8.9
60.0 5.3 9.6 55.2 6.0 9.9 36.7 6.0 9.3 41.4 5.8 9.5

2.1 6.0 9.6 - - - - - - 1.8 6.0 9.6
1.077

60
5.1 9.4 1.077

60
5.8 9.7 1.0 74 

60
4.6 7.7 1.075

300
5.3 9.0

_ — _ _ 20.0 4.5 6.7 8.7 4.4 7.5
10.1 3.5 7.0 35.0 6.1 9.7 35.0 5.0 7.2 44.7 4.8 8.2
13.3 5.0 8.2 41.7 5.6 9.8 31.0 5.1 7.7 19.3 5.0 8.7
71.6 5.2 9.6 23.3 6.0 9.9 13.3 5.6 8.0 26.3 5.5 9.2

5.1 5.6 9.8 - - - - - - 1.0 5.6 9.8
l".079

60
5.0 9.1 1.073

60
5.8 9.7 1.070

60
5.0 7.3 1.072

270
4.9 8.5

5.3 3.8 7.0 4.9 5.0 6.5 18.3 3.5 6.7 6.5 4.1 6.7
17.8 4.8 8.8 41.0 6.0 8.6 30.1 4.2 7.5 37.2 4.7 7.8
28.6 5.0 9.0 33.5 6.1 9.0 23.3 5.5 8.2 25.6 5.3 8.6
48.3 5.1 9.0 18.6 6.2 9.6 28.3 6.1 8.8 29.9 5.7 8.9

. . — — — - - - - - 0.7 6.0 8.5
1,076

60
4.9 8.8 1.071

60
6.0 8.8 1.072

60
4.9 7.8 1.0 71

295
5.1 8.3
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Appendix Table II (Continued)

I r i s h Cobble r Katahdin

Dates
Sp.-

of P lan t ing  Gr .
Cl as  s

% of 
Tu

Chip
C olo r % of 

Tu

Chip
C o lo r

be r s
0 30 be r  s 0 30

I r r ig a t io n , with 3- 1Z- 1Z

May Z 1 ......................................................................... 1 5.8 4.5 8.0 4.3 4.0 7.0
Z 47.1 5.0 8.6 50.2 4.1 8.0
3 Zl. 3 5.7 9.5 15.4 4.5 8.5
4
C

Z5.8 6.1 9.8 30.1 4 . 6 8.5
D

Avg. 1.07Z 5.4 9.0 1.072 4.3 8.Z
Tube r s 116 117

June 13 ......................................................................... 1 3.3 4.0 6.5 25.9 3.Z 6.3
Z 51 .Z 4.5 7.4 49. 3 3.7 8.0
3 Z0.8 4.8 8.Z 14.9 4.0 8.6
4
c

Z4.7 5.0 8.5 9-9 5.5 9.0
D

Avg. 1.071 4.6 7.8 1 . 0 6 8 3.8 7.7
Tube r s 1Z0 1Z0

J une Z5 .........................................................................  1 - - - 2Z.6 3.0 5.6
Z 36.7 4.8 7.1 67.2 3.3 6.5
3 30.0 5.5 6.5 6.8 3.0 7.0
4
C

33.3 6.0 7.0 3.4 3.0 7.0
D

Avg. 1.074 5.4 6.8 1.066 3.Z 6.3
Tube r s 91 120

I r r ig a t io n ,  with No F e r t i l i z e r

May Z1 .........................................................................  1 1.9 4.0 7.0 16.9 3.8 7.7
Z Z3.4 5.0 8.8 21.3 4.Z 7.9
3 16.1 5.3 9.6 13.5 4.5 8.1
4 49.7 5.4 9.2 44.9 5.0 9.0
5 8.9 6.0 9.8 3.3 r r

Avg. 1.077 5.3 9.2 1.074 4.5 8.4
T u b e r s 1Z0 116
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Kennebec R u sse t  R ura l Sebago Ay e rage

% of 
Tu

Chip 
Colo r % of 

Tu

Chip
Color % of 

Tu

Chip
Color

% of 
Tu

Chip 
Colo r

b e r s
0 30

b e r s
0 30

b e r s
0 30

b e r s
0 30

I r r i g a t i on, with 3-12-12

1.7 3.5 r - - 10.0 3.3 6.5 4.4 3.7 7.2
18.4 4.2 7.5 24.1 5.0 8.5 36.7 4.2 7.2 34.2 4.5 7.9
22.7 5.5 8.5 3.3 5.3 8.8 8.3 5.2 8.7 14.2 5.2 8.8
49-4 5.0 9.1 70.3 5.4 9-8 41.7 5.6 9.0 43.5 5.3 9-2

7.7 5.0 9-2 2.3 r r 8.3 r r 3.7 5.0 9*2
1.077

119
4.9 8.6 1.078

69
5.2 9.4 1.074

60
4.8 8.0 1.074

481
4.9 8.6

1.8 4,0 r 3.3 3.5 6.5 20.9 3.1 6.0 11.0 3.6 6.3

25.9 4.0 8.5 41.5 4.8 8.7 65.2 3.5 7.2 46.6 4.1 7.9
14.9 4.3 8.8 30.9 5.7 9.1 5.3 4.3 7.6 17.4 4.6 8.5
51.5 5.1 9.1 24.3 6.1 9.6 8.6 5.0 8.8 23.8 5.3 9.0

5.9 5.5 9*6 - - - - - - 1.2 5.5 9.6
1.076

120
4.7 8.9 1.072

67
5.3 8.9 1.067

120
3.5 7.1 1.071

547
4.4 8.1

5.5 3.0 4.0 9.7 4.5 7.4 3.3 r r 8.2 3.5 5.7

25.9 4.0 5.0 47.7 4.9 8.5 21.0 4.0 5.8 39.7 4.2 6.6
11.3 4.3 8.0 19.4 5.5 8.7 25.0 4. 8 6. 1 18.5 4.6 7.3
55.6 4.0 8.1 23.2 6.5 8.8 46.7 5.3 7.1 32.4 4.7 7.6

1.7 5.0 9.0 - - - 4.0 5.5 7.5 1.2 5.3 8.3
1.076

119
3.9 7.0 1.071 5.3 

75

Ir r ig a t ion ,

8.5 1.076 4.9 6.5 
120

with No F e r t i l i z e r

1.072
525

4.3 7.0

1.6 3.0 5.0 _ - - 16.7 4.0 6.0 7.4 3.7 6.4

20.0 3,5 8.0 8.7 5.5 9.0 25.0 4.1 7.5 23.5 4.3 8.3

8.9 4.5 9*0 8.7 5.5 9.0 25.0 4.5 8.0 14.4 4.8 8.7

54.9 4.9 9.7 53.5 6.0 9.6 16.8 5.0 9.5 44.0 5.3 9.4

14.6 5.0 r 10.1 6.5 10.0 16.7 r r 10.7 5.8 9.9

1.079
120

4.6 9-1 1.078
60

5.6 8.7 1.074
30

4.4 7.7 1.077
446

4.9 8.9



122

Appendix Table II (Continued)

I r i s h  C o b b le r Katahdin

D ates  of P lan ting
Sp.- 
G r.

C las s
% of 
Tu

Chip
C olor % of 

Tu

Chip 
Colo r

b e r s
0 30

be r s
0 30

I r r ig a t io n ,  with No F e r t i l i z e r  (Continued)

June 13 . . 1 1.6 5.0 7.0 11.7 3.5 6.0
2 23.5 4.5 7.5 58.3 4.1 7.0
3 16.1 4.5 7.6 10.0 4.5 8.0
4 49.2 5.0 8.6 20.0 4.7 8.1
5 9.6 r r - - -

Avg. 1.077 4.7 8.1 1.0 70 4.2 7.2
T ubers 120 120

June 25 . . 1 1.6 4.0 6.0 25.9 3.4 7.8
2 13.2 5.1 7.8 42.5 4.4 7.9
3 30.6 6.0 7.8 11.5 4.4 7.2
4 51.3 5.3 6.8 21.6 5.3 9.0
5 3.3 6.0 7.0 - - -

Avg. 1.073 5.4 7.2 1.069 4.3 8.0
T ubers 90 120

I r r ig a t io n , with 0-0--18

May 21 1 3.3 4.0 7.1 10.0 3.7 7.7
2 33.3 4.8 8.5 5 6.6 4.2 8.1
3 18.3 5.5 9.3 20.0 4.4 8.5
4
c

45.1 5.8 9.4 13.3 4.5 8.5
D

Avg. 1.075 5.3 9.0 1.071 4.2 8.2
Tube r s 120 120

June  13 . . 1 33.5 r r 27.0 4.1 7.0
2 27.1 4.3 8.2 57.9 4.3 7.0
3 14.1 5.0 9.6 10.8 4.2 8.5
4
c

25.3 5.0 9.2 4.2 r r
D

Avg. 1.070 4.7 8.8 1.067 4.2 7.2
T u b e rs 98 120
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A ppendix  Table II (Continued)

Kennebec Russet Rural Sebago Average

% of 
Tu

Chip
Color % of 

Tu

Chip
Color % of 

Tu

Chip
Color % of 

Tu

Chip
Color

bers 0 30 bers 0 30 bers 0 30 bers 0 30

Irrigation, with No Fertilizer (Continued)

1.7 2.9 r 1-9 r r 9-1 4.5 7.0 5.2 3.9 6.6
13.6 4.3 7.0 18.6 5.2 8.0 60.3 4.1 6.8 34.9 4.4 7.2
19-6 4.5 8.3 28.6 5.3 8.5 11.5 4.5 8.1 17.2 4.7 8.1
48.3 5.0 8.6 50.9 6.1 9.4 19-1 r r 37.5 5.2 8.6
16.8 5.0 9-5 - - - - - - 5.2 5.0 9.6

1.079
120

4.7 8.4 1.076
91

5.6 8.8 1.070
90

4.2 7.0 1.075
541

4.6 8.0

2.0 3.0 7.0 23.9 5.2 6.5 6.6 4.0 6.0 12.0 3.9 6.6
17.6 3.3 7.7 33.6 5.5 7.5 36.7 5.2 7.0 28.6 4.7 7.5
15.6 4.5 7.3 10.9 5.8 8.1 35.0 6.0 8.0 20.6 5.3 7.6
63.1 4.4 8.3 31.6 6.0 8.9 21.7 6.5 8.6 37.8 5.5 8.3

1.7 r r - - - - - - 1.0 6.0 7.0
1.078

117
4.1 8.0 1.071 5.6 7.7 

117

Irrigation,

1.076
60

with 0-0

5.6

-18

7.3 1.073
504

5.0 7.7

5.6 r r 3.2 5.0 7.3 8.3 4.0 7.5 6.1 4.2 7.4
37.3 5.0 9-0 44.2 5.1 9-0 48.3 4,7 8.0 43.9 4.8 8.5
22.7 5.0 9.0 21.4 5.3 9-7 16.7 5.0 8.3 19.8 5.0 8.9
29.5 6.6 9.5 31.2 5.5 9.8 26.7 5 .6 8.6 29.2 5.6 9.2

5.0 r r - - - - - - 1.0 r r
1.074

120
5.5 9.2 1.073

90
5.2 9.3 1.072

60
4.9 8.2 1.072

510
5.0 8.7

3.2 3.5 5.5 _ - - 36.6 4.0 7.0 20.1 3.9 6.5
12.9 4.0 6.8 28.8 4.6 8.4 38.3 5.1 7.4 33.0 4.4 7.5
11.3 4.5 8.1 14.4 6.0 9.0 16.6 5.7 8.3 13.4 5.1 8.7
63.7 4.7 9-6 56.8 6.2 9-7 8.5 6.0 9.0 31.7 5.5 9-3

9.0 4.6 9.6 - - - - - - 1.8 4.6 9.6

1.079
120

4.5 8.4 1.076
80

5.7 9-2 1.067
120

4.8 7.5 1.071
538

4.7 8.1
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A p p en d ix  T able  II (C ontinued)

Irish Cobbler Katahdin

Date s
Sp.-

of Planting Gr.
Clas s

% of 
Tu

Chip
Color % of 

Tu

Chip
Color

bers 0 30 bers 0 30

Irrigation, with 0-0-18 (Continued)

June 25 ....................................  1 11.5 4.0 5.5 34.6 3.3 6.1
2 52.4 4.9 6.7 5 6.8 3.7 7.6
3 13.9 5.4 7.5 8.6 4.0 8.0
4
c

24.2 5.3 8.3 - - -
D

Avg. 1.070 4.9 7.0 1.065 3.5 7.1
Tube rs 90 118

1 = extremely dark; 10 = light yellow; 8.5 to 9 = golden
yellow (most desirable); 7.5 to 10 = acceptable.

2
Specific-gravity classes; 1 — below 1.064; 2 = 1.064 to 

1.076; 3 = 1.070 to 1.076; 4 -  1.076 to 1.088; 5 = 1.088 and over.
Class values for weighted averages; 1 = 1.0 62; 2 = 1.067; 3 =
1.073; 4 = 1.082; 5 = 1.090.

3
Averages of the chip color ratings for the several specific- 

gravity classes.
4

These average values are in sets of three and are obtained 
by weighting according to the percentage of tubers in the several 
specific-gravity classes.  The first value of each set is the weighted 
average specific gravity. The second and third values are the
weighted averages of the chip color ratings.

5
Potatoes were stored at 41° P. for two months; one—half of 

each potato was chipped immediately following 41° F. (0) and the 
remaining halves were conditioned at 78° F. for 30 days and then 
chipped (30).

r
Indicates potatoes had become rotten in storage.
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Kennebec Russet Rural Sebago Average

% of 
Tu

Chip
Color % of 

Tu

Chip
Color % of 

Tu

Chip
Color % of 

Tu

Chip
Color

bers 0 30 bers 0 30 bers 0 30 bers 0 30

Irrigation, ’with 0-0-18 (Continued)

10.0 3.0 3.5 5.2 5.0 7.0 12.9 3.6 5.5 14.9 3.7 5.5
35.0 4.0 6.5 42.3 5.3 7.2 38.1 4.8 7.2 44.9 4.5 7.0
23.3 5.0 8.3 16.8 5.8 8.0 16.5 5.4 7.5 15.6 5.1 7.8
31.7 5.0 9.0 30.6 r r 32.5 5.5 7.8 23.6 5.3 8.4

- - - 5.1 r r - - - 1.0 r r
1.072 4.4 7.4 1.073 5.4 7.4 1.072 4.9 7.2 1.070 4.6 7.2

120 57 90 475
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1
Appendix Table III. The a v e ra g e  chip c o lo r  r a t in g s  of o n e -h a l f  of 

each  tu b e r  a f t e r  the co ld  s to ra g e  a t  41° F .  f o r  f ive  m o m th s  
and of the r e m a in in g  h a lv es  fol lowing th i r ty  days  of cond i
tioning at  7 8° F .  f o r  two v a r i e t i e s  on th r e e  d a te s  of p lanting ,  
and fo u r  i r r i g a t i o n - f e r t i l i z e r  t r e a t m e n t s ,  E a s t  L ans in g ,  1951.

Nc► Irrigation 
3- 12-12

Ir rig ation, 
0-0-0

Dates of Planting
Sp.-

Gr' 2
Clas s

Russet 
Rural 
Chip  ̂

Color

Ka-
tahdin
Chip

Color

Rus set 
Rural 
Chip 

Color

Ka-
tahdin
Chip

Color

o5 530 0 30 0 30 0 30

May 2 1 ..................... 1 - - 3.0 8.0 - - 2.0 5.9

2 4.0 8.0 3.5 8.0 3.0 8.0 2.0 6.8

3 5.0 9.8 3.0 8.0 3.5 8.5 1.5 r

4 5.8 9-9 5.5 9.3 5.0 9.5 - -

5 - - - - r r - -

4
Avg. 5.2 9.4 3.8 8.2 4.2 8.9 1.9 6.4

June 13 ..................... 1 - - 2.0 8.1 r r 1.8 5.0

2 5.8 9.2 2.9 8.4 5.0 r 2.4 6.2

3 5.6 9.6 3.9 r 3.5 8.0 2.6 7.1

4
£

5.1 9.8 r r 4.2 9.2 4.4 8.0

D

Avg. 5.5 9.4 2.7 8.3 4.2 8.7 2.7 6.4
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Irrigation,
0-0-18

Irrigation,
3-12-12 Average

Avg.
Chip

Color
Russet
Rural
Chip

Color

Ka-
tahdin
Chip

Color

Russet
Rural
Chip

Color

Ka-
tahdin
Chip

Color

Russet
Rural
Chip

Color

Ka-
tahdin
Chip

Color 0 30

0 30 0 30 0 30 0 30 0 30 0 30

4.2 8.0 2.0 7.7 - — - — 4.2 8.0 2.0 6.7 3.1 7.4

3.6 9.8 2.6 7.1 4.0 8.5 3.5 6.9 3.6 8.8 3.1 7.3 3.4 8.0

4.0 9.9 3.0 8.4 3.5 8.5 3.6 7.8 4.3 9.5 2.9 8.0 3.6 8.7

4.0 9.9 4.5 9.1 4.0 9.3 3.0 8.5 4.7 9.6 4.1 8.9 4.4 9.2

3.8 9.8 2.9 7.6

r

3.9

r

9.1 3.3 7.4 4.3 9.3 3.2 7.8 3.8 8.6

— — 2.0 7.2 3.0 r 1.6 6.8 3.0 r 1.9 7.0 2.4 7.0

5.2 9.0 2.5 7.6 3.9 8.6 2.5 7.7 4.9 8.9 2.5 7.5 3.7 8.2

6.0 10.0 3.0 7.7 4.0 9.0 2.6 7.7 4.8 9.1 2.8 7.5 3.8 8.3

4.2 9.5 3.5 8.9 5.1 9.6 r r 4.5 9.5 4.2 8.1 4.4 8.8

- - - - - - - - - - - - -

4.8 9.4 2.5 7.5 4.2 9.0 2.3 7.4 4.6 9.1 2.6 7.4 3.7 8.2
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A p p en d ix  T ab le  III (C ontinued)

No1 Irrigation, 
3-12-12

Irrigation
0-0-0

Dates of Planting
Sp.-
Gr.

Class

Rus set 
Rural 
Chip 

Color

Ka-
tahdin
Chip

Color

Russet
Rural
Chip

Color

Ka-
tahdin
Chip

Color

0 30 0 30 0 30 0 30

June 25 ..................... 1 5.0 r r r 4.8 8.6 3.3 6.0

2 4.7 9.0 2.1 8.4 5.6 8.7 3.5 6.0

3 5.3 9.8 2.0 9.5 5.0 8.5 3.5 7.0

4
c

5.5 9.8 4.1 9.5 4.0 8.0 3.6 7.1

z>

Avg. 5.1 9.4 2.5 8.8 4.8 8.4 3.4 6.3

1 = extremely dark; 10 = light yellow; 8.5 to 9 — golden 
yellow (most desirable); 7.5 to 10 = acceptable.

Specific gravity classes: 1 = below 1.064; 2 = 1.064 to
1.070; 3 = 1.070 to 1.076; 4 = 1.076 to 1.088; 5 = 1.088 and over. 
Class values for weighted averages: 1 = 1.0 62; 2 = 1.067; 3 =
1.073; 4 = 1.082; 5 = 1.090.

3
Averages of the chip color rating for the tubers in that 

specific-gravity class.

4
These average values are weighted according to the percent

age of tubers in the several specific-gravity c lasses.  The first value 
of each pair is the weighted average specific gravity. The second 
and third values are the weighted averages of the chip color ratings.
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Irrigation,
0-0-18

Irrigation,
3-12-12 Average

Avg.
Chip

Color
Russet
Rural
Chip

Color

Ka-
tahdin
Chip

Color

Russet
Rural
Chip

Color

Ka-
tahdin
Chip

Color

Russet
Rural
Chip

Color

Ka-
tahdin
Chip

Color 0 30

0 30 0 30 0 30 0 30 0 30 0 30

r r 1.9 6.0 3.0 6.5 1.2 6.7 4.4 8.0 2.2 6.2 3.3 7.1

5.2 8.9 1.8 7.7 4.8 7.0 1.7 7.8 5.0 8.3 2.2 7.5 3.6 7.9

6.7 10.0 3.5 8.6 5.0 7.7 3.0 r 5.4 9.1 2.8 8.5 4.1 8.8

r r - 6.0 8.0 3.0 7.9 5.0 8.5 3.7 8.2 4.4 8.3

r r -

5.6 9.3 1.9 7.2 4.9 7.3 1.7 7.4 5.0 8.4 2.5 7.4 3.8 8.1

5
Potatoes were stored at 41° F. for five months; one-half 

of each potato was chipped immediately following 41° F. (0) and the 
remaining halves were conditioned at 78° F. for thirty days and 
then chipped (30).

Indicates potatoes had become rotten m storage.
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Appendix Table IV, The percentage of tubers in each specific-
gravity class and average of the chip color ratings ̂  of the 
tubers of eight varieties, four dates of planting, and three 
levels of irrigation, Experiment A, Lake City, 1952.

Irrigation Levels

May

May

June

June

_ , - Sp.- Heavy Normal NoneDates of *  J ___________ ___________
Planting r' 2

Class % of % of % of_ Chip m Chip m ChipTu- « , 3 Tu- _ n * Tu- _ , ^. Color Color , Colorbers bers bers

Chippewa

1 1 25.0 6.7 17.5 6.7 25.0 7.1
2 22.5 7.9 47.5 7.4 5.0 8.0
3 45.0 8.1 25.0 8.4 55.0 8.6
4 7.5 9.5 10.0 9.5 15.0 9.5

5 4 
Avg. 1.070 7.8 1.069 7.7 1.071 8.3

16 1 7.5 5.3 10.0 6.2 70.0 6.3
2 32.5 7.0 20.0 7.5 25.0 9.6
3 42.5 7.8 50.0 8.2 5.0 10.0
4
c

17.5 9-4 20.0 8.5 - -
5

Avg. 1.072 7.6 1.073 7.9 1.0 64 7.3

2 1
2 5.0 7.5 2.5 7.8 15.0 7.5
3 55.0 7.5 35.0 8.3 40.0 7.6
4 40.0 8.4 62.5 8.1 45.0 8.8
5 — - - - - -

Avg. 1.0 69 7.9 1.078 8.1 1.076 8.1

16 1 _ - 5.0 7.0 5.0 r
2 17.5 7.3 25.0 7.7 15.0 8.3
3 52.5 8.2 45.0 8.3 65.0 9.0
4 30.0 8.8 25.0 9.2 15.0 10.0
5 . - - - - -

Avg. 1.069 8.2 1.073 8.3 1.073 8.6



A ppendix  Table IV (Continued)

131

Dates of 
Planting

Sp.- 
G r .  

Clas s

Ir r ig a t io n  L e v e ls

Heavy No rmal

% of 
Tu

bers

Chip
Color

% of 
Tu

bers

Chip
Color

None

% of 
Tu

bers

Chip
Color

Irish Cobbler

May 1

May 1 6

June 2

June 16

1 - * - - 5.0 7.0
2 17.5 8.0 5.0 5.0 15.0 9.0
3 25.0 7.5 37.5 7.5 10.0 9-0
4 52.5 8.8 57.5 8.6 60.0 9.3
5 5.0 9.0 - - 10.0 10.0

Avg. 1.078 8.3 1.078 8.0 1.079 9-2

1 2.5 7.0 2.5 r - -
2 2.5 7.0 5.0 8.0 15.0 6.0
3 35.0 7.4 17.5 8.2 15.0 8.0
4 50.0 8.2 70.0 8.7 45.0 9.7
5 10.0 9.0 5.0 10.0 25.0 10.0

Avg. 1.079 7.9 1.079 8.4 1.0 80 9.0

1 - - - - - -
2
3 10.0 8.3 10.0 8.0 5.0 8.0
4 82.5 8.7 53.3 8.4 85.0 8.9
5 7.5 9.7 36.7 8.6 10.0 9.1

Avg. 1.082 8.7 1.084 8.4 1.082 8.8

1 __ * _ — - -
2 - - 2.5 6.0 - -
3 6.7 7.0 - - 5.0 9-0
4 73.3 8.3 82.5 9.1 85.0 9.4
5 20.0

oor-H 15.0 9.4 10.0 10.0

Avg. 1.083

vO00 1.083 9-0 1.082 9-4
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Date s of 
P lan ting

May 1

May 16

June 2

June 16

A ppendix  Table IY (Continued)

Sp.-
Gr.

C lass

He av y

% of 
Tu

b e r s

Ir r ig a t io n  L e v e ls

Chip
Color

N orm al

% of 
Tu

b e r s

Chip 
Colo r

None

% of 
Tu

b e r s

Chip
Color

Katahdin

1 5.0 5.5 - - - -

2 7.5 7.7 17.5 7.3 - -

3 40.0 8.7 17.5 8.0 15.0 8.0
4 35.0 9.1 62.5 8.0 80.0 9.5
5 12.5 9.5 2.5 9.0 5.0 10.0

Avg. 1.077 8.7 1.078 8.0 1.081 9.3

1
2 10.0 7.0 10.0 7.0

"

3 20.0 7.3 15.0 7.6 - -

4 63.3 7.7 62.5 8.6 70.0 9.5
5 6.7 8.5 12.5 9.4 30.0 10.0

Avg. 1.079 7.6 1.080 8.4 1.084 9.6

1 - - - - - -

2 - - - - - -

3 — - 5.0 6.3 - -

4 70.0 7.6 72.5 8.7 80.0 9.3
5 30.0 8.5 22.5 9-1 20.0 9.7

Avg. 1.084 7.9 1.083 8.7 1.084 9.4

1 _ - - - -

2 6.7 7.5 - - - -

3 13.3 7.4 3.3 9.0 15.0 9.3
4 66.7 8.9 83.3 8.1 80.0 9.2

5 13.3 9.9 13.3 8.8 5.0 10.0

Avg. 1.081 8.7 1.081 8.2 1.081 9.3
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A ppendix  Table IV (Continued)

I r r ig a t io n  Levels

Dates of
Sp.-
Gr.

C lass

Heavy No rm a l None

P lan ting
% of 
Tu

b e r s

Chip
Color

% of 
Tu

b e r s

Chip
Color

% of 
Tu

b e r s

Chip
Color

May 1 1 7.5

Kennebec

9.0
2 12.5 8,8 5.0 8.6 20.0 9.5
3 10.0 10.0 22.5 9.5 30.0 9-2
4 6 0 .0 9.5 62.5 9.5 50.0 10.0
5 10.0 9.5 10.0 10.0 - -

Avg. 1.079 9.4 1.0 80 9.6 1.077 9.7

May 16 1 3.3 8.0 2.5 r - -
2 3.3 9.0 - - - -
3 16.7

vQ00 20.0 8.6 15.0 9.5
4 60.0 9.5 65.0 9.3 50.0 10.0
5 16.7 10.0 12.5 9.9 35.0 10.0

Avg. 1.081 9-4 1.081 9.1 1.083 9.9

June 2 1 - - - - - -
2 - - - - - -
3 7.5 8.0 10.0 7.6 10.0 8.0
4 77.5 9.2 65.0 8.6 40.0 9.6
5 15.0 9.8 25.0 9.9 50.0 10.0

Avg. 1.083 9.2 1.083 8.9 1.085 9.6

June 16 1 5.0 8.0 - - - -
2 2.5 8.0 2.5 r - -

3 5.0 8.5 2.5 r 5.0 9.0

4 55.0 9.3 57.5 9.4 60.0 9.8

5 32.5 9.9 37.5 10.0 35.0 10.0

Avg. 1.083 9.3 1.084 9.3 1.084 9.8
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Date s of 
P lan ting

Sp.-
Gr.

C lass

Ir r ig a t io n  L e v e ls

Heavy

% of 
Tu

b e r s

Chip
Color

N orm al

% of 
Tu

b e r s

Chip
Color

None

% of 
Tu

b e r s

Chip
Color

Pontiac

May 1

May 16

June 2

June 16

1 32.5 5.9 17.5 5.3 15.0 5.5
2 25.0 6.0 25.0 6.0 30.0 6.2
3 17.5 6.7 20.0 6. 3 15.0 7.6
4 22.5 7.0 37.5 7.4 40.0 7.6
5 2.5 7.0 - - - -

Avg. 1.070 6.3 1.073 6.4 1.073 6.9

1 20.0 6.5 32.5 5.5 20.0 6.0
2 40.0 6.4 35.0 6.0 10.0 6.5
3 32.5 7.2 20.0 6.3 35.0 7.4
4
f**

7.5 7.3 12.5 7.0 35.0 8.4
5

Avg. 1.069 6.7 1 . 0 6 8 6.1 1.073 7.4

1
2 5.0 5.0 5.0 7.0 10.0 7.5
3 42.5 5.5 10.0 6.1 10.0 7.5
4 50.0 6.2 85.0 7.0 80.0 7.9
5 2.5 7.3 - - - -

Avg. 1.078 5.9 1.0 80 6.9 1.080 7.9

1 5.0 6.0 6.6 5.5 10.0 8.0
2 10.0 7.3 10.0 7.5 - -

3 32.5 6.6 36.7 7.3 30.0 8.0

4 52.5 6.8 46.7 8.3 60.0 8.0

5 - - - - -

Avg. 1.076 6.7 1.076 7.6 . 1.077 8.0
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Dates of 
P lan ting

Sp.-
Gr.

C lass

I r r ig a t io n  Levels

Heavy No rm al

% of 
Tu

b e r s

Chip 
Colo r

% of 
Tu

b e r s

Chip 
Colo r

None

% of 
Tu

be r s

Chip
Color

R usse t  Rural

May 1

May 16

June 2

June 16

1 - - - - - -

2 10.0 r - - 10.0 7.0
3 20.0 9.0 17.5 9.3 5.0 8.6
4 60 .0 9.9 42.5 9.2 45.0 8.9
5 10.0 9.9 40.0 9.6 40.0 10.0

Avg. 1.0 80 9.6 1.084 9.5 1.083 9.2

1
2 2.5 7.0

— : —

3 - - 2.5 7.5 - -
4 32.5 9.5 42.5 9.2 60 .0 9.6
5 65.0 9.8 55.0 9.9 40.0 10.0

Avg. 1.087 9.6 1.086 9.6 1.085 9.8

1
2
3 2.5 8.0

- - - -

4 30.0 8.4 16.7 8.0 - -

5 67.5 9.6 83.3 9.3 100.0 9.9
Avg. 1.087 9.1 1.089 9.0 1.090 9.9

1
2

•

— _ -

3 - - 2.5 r - -

4 26.7 8.8 17.5 9.0 5.0 8.5

5 73.3 9.3 80.0 9.5 95.0 9.9

Avg. 1.088 9.2 1.088 9.2 1.089 9.8
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Dates of 
P lan t ing

Sp.- 
Gr.  

Clas s

Ir r ig a t io n  L e v e ls

Heavy

% of 
Tu

b e r s

Chip
Color

No rm al

% of 
Tu

b e r s

Chip 
Colo r

None

% of 
Tu

b e r s

Chip
Color

Sebago

May 1

May 16

June 2

June 16

1 - - - - 15.0 8.0
2 5.0 7.0 10.0 6. 6 20.0 7.8
o
3 22.5 7.6 30.0 8.1 20.0 10.0
4 67.5 8.3 50.0 8.8 35.0 9.3
5 5.0 8.0 10.0 7.0 10.0 10.0

Avg. 1.0 80 8.1 1.079 8.2 1.075 9.0

1
'y

3.3 7.0 - - - -

£

3 3.3 7.0 13.3 7.3 - -

4 70.0 7.9 66,7 8.3 90.0 8.6
5 23. 3 9-3 20.0 8.5 10.0 8.5

Avg. 1.082 8.1 1.082 8.2 1.083 8.6

1 — - - - - -

2 - - - - - -

3 - - 2.5 r - -

4 50.0 7.3 35.0 7.9 35.0 8.1

5 50.0 8.4 62.5 9.0 65.0 9.1
Avg. 1.086 7.8

\

1.087 8.4 1.087 8.7

1 - - - - - -

2 - - - - - -

3 5.0 7.0 7.5 8.0 - -

4 52.5 7.9 45.0 8.1 55.0 8 . 8

5 42.5 8.7 47.5 8.6 45.0 9.3

Avg. 1.085 8.1 1.085 8.3 1.086 9.0
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Dates of 
P lan ting

Sp.-
G r .

C lass

I r r ig a t io n  Levels

Heavy

% of 
Tu

b e r s

Chip
Color

N o r  m al

% of 
Tu

b e r s

Chip
Color

None

% of 
Tu

be r s

Chip 
Colo r

505-3

May 1

May 16

June 2

June 16

1 20.0 5.9 30.0 5.8 - -
2 26.7 6.4 15.0 7.1 60.0 6.8
3 40.0 6.9 37.5 7.3 35.0 8.3
4
r

13.3 7.5 17.5 7.8 5.0 r
D

Avg. 1.070 6.6 1.070 6.9 1 . 0 6 8 7.0

1
2

- -
22.5 6.6 25.0 7.0

3 47.5 7.7 62.5 7.4 55.0 7.5
4 50.0 8.0 15.0 8.8 20.0 6.3
5 2.5 8.0 - - - -

Avg. 1.078 7.8 1.073 7.4 1.073 7.1

1 * 5.0 4.5 - -

2 5.0 6.0 5.0 5.5 1 1
3 52.5 6.6 45.0 6.4 30.0 8.1
4 42.5 7.1 45.0 6.6 70.0 8.4

5
Avg. 1.077 6.8 1.076 6.4 1.079 8.3

1 2.5 7.0 7.5 6. 3 - -

2 30.0 7.2 22.5 7.1 35.0 7.5

3 42.5 7.4 40.0 7.6 10.0 8.5

4 25.0 7.5 30.0 8.0 45.0 8.3

5 - - - - 10.0 9.0

Avg. 1.073 7.3 1.074 7.5 1.077 8.1
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Date s of 
Planting

Sp.-
Gr.

Class

Heavy

% of 
Tu

bers

Irrigation Levels

Normal

Chip
Color

% of 
Tu

bers

Chip
Color

None

% of 
Tu

bers

Chip
Color

May 1

May 16

June 2

June 16

Average

1 11.3 6.6 8.1 5.9 7.5 6.9
2 15.8 7.4 15.6 6.9 20.0 8.6
3 27.5 8.0 25.9 8.0 2 3.1 8.7
4 39.7 8.7 42.5 8.6 41.2 9.1
5 5. 6 8.8 7.8 8.9 8.1 10.0

Avg. 1.0 74 8.1 1.075 8.0 1.075 8.8

1 4.6 6.7 5.9 5.8 11.2 6.1
2 11.3 7.2 11.5 7.0 9.4 7.3
3 24.7 7.5 25.1 7.6 15.6 8.4
4 43.8 8.4 44.3 8.5 46.3 8.8
5 15.5 9-1 13.1 9.5 17.5 9.7

Avg. 1.077 8.1 1.077 8.1 1.078 8.5

1 * 0.6 4.5 — -

2 1.9 6.1 1.5 6.7 3.2 7.5
3 21.3 7.3 14.7 7.1 11.8 7.8
4 55.3 7.8 54.3 7.9 54.3 8.7
5 21.6 8.8 28.8 9.1 30.6 9.5

Avg. 1.0 82 7.8 1.082 8.1 1.082 8.8

1 1.6 7.0 2.4 . 6.2 1.8 8.0
2 8.3 7.4 7.8 7.0 6.2 7.9
3 19.6 7.4 16.9 8.0 16.2 8.8
4 47.7 8.2 48.5 8.6 50.6 9.0
5 22.7 9.5 24.2 9.3 25.0 9.6

Avg. 1.079 8.2 1.079 8.5 1.079 9.0
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Footnotes to Appendix Table IV

1 = e x t r e m e ly  dark;  10 = light yellow; 8.5 to 9 = golden
yellow (m os t  des irab le ) ;  7.5 to 10 = acceptable.

Z
S p ec i f ic -g rav i ty  c la s se s :  1 = below 1.064; Z = 1.064 to

1.070; 3 = 1.070 to 1.076; 4 = 1.076 to 1.088; 5 = 1.088 and over.
C lass  va lues f o r  weighted averages :  1 = 1.0 6Z; Z = 1.067; 3 =
1.073; 4 = 1.08Z; 5 = 1.090.

3
A verages  of the chip color  rating fo r  the tu be rs  in that 

sp e c i f ic -g ra v i ty  c la s s .

4
These  average  va lues  a re  weighted according to the p e r 

centage of tu b e r s  in the s e v e ra l  spec if ic -g rav i ty  c la s s e s .  The f i r s t  
value of each  p a i r  is the weighted average  specific gravity; the sec 
ond is  the weighted average  of chip color  ra t ings.

Ind ica tes  pota toes had become rot ten m  s to rage .
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Appendix Table V. The percentage of tubers in each specific-
gravity class and the averages of chip color ratings^ of the 
tubers of two varieties, three dates of planting, three levels 
of irrigation, and four fertilizer analyses, Experiment B, 
Lake City, 1952.

Irrigation Levels

Date s of Sp.-

Gr‘ 2
Class

Heavy Normal None

Planting
% of
Tu- Chlp 3 Colorbers

% of 
Tu

bers

Chip
Color

% of 
Tu

bers

Chip
Color

May 1 1

Irish Cobbler-- No Fertilizer

2 2.5 7.0 - - - -
3 12.5 8.3 17.5 7.6 5.0 9.0
4 42.5 8.5 62.5 8.3 30.0 9.6
5 „ 42.5 9-2 20.0 9.4 65.0 10.0

A 4 Avg. 1.084 8.7 1.082 8.4 1.087 9.8

May 16 1 -  - - - - -
2 3.3 6.5 - - - -
3 3.3 8.0 5.0 6.0 25.0 6.3
4 50.0 7.8 60.0 7.5 55.0 8.8
5 43.3 8.9 35.0 8.4 20.0 9.2

Avg. 1.084 8.0 1.084 7.7 1.081 8.3

June 16 1 _ — 2.5 7.5 - -
2 2.5 8.0 - - - . -
3 2.5 8.0 7.5 7.6 - -
4 65.0 7.7 62.5 7.8 70.0 9.2
5 30.0 8.7 27.5 8.4 30.0 9.4

Avg. 1.0 84 8.0 1.083 7.9 1.0 84 9.3
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Irrigation Levels

Date s of Sp.-
Gr.

Class

Heavy Normal None

Planting
% of 
Tu

bers

Chip
Color

% of 
Tu

bers

Chip
Color

% of 
Tu

bers

Chip
Color

Irish Cobbler--3-12-12 Fertilizer

May 1 1 5.0 7.0
2 17.5 8.0 5.0 5.0 15.0 9.0
3 25.0 7.5 37.5 7.5 10.0 9.0
4 52.5 8.8 57.5 8.6 60.0 9.3
5 5.0 9.0 - - 10.0 10.0

Avg. 1.078 8.3 1.078 8.0 1.079 9.2

May 16 1 2.5 7.0 2.5 r - -
2 2.5 7.0 5.0 8.0 15.0 6.0
3 35.0 7.4 17.5 8.2 15.0 8.0
4 50.0 8.2 70.0 8.7 45.0 9.7
5 10.0 9.0 5.0 10.0 25.0 10.0

Avg. 1.079 7.9 1.079 8.4 1.080 9.0

June 16 1 .. - - - -
2 - - 2.5 6.0 - -
3 6.7 7.0 - - 5.0 9.0
4 73.3 8.3 82.5 9.1 85.0 9.4
5 20.0 10.0 15.0 9.4 10.0 10.0

Avg. 1.083 8.6 1.083 9.0 1.082 9-4

Irish Cobbler-- 3-0-0 Fertilizer

May 1 1 — — -

2 10.0 7.0 5.0 6.5 - —
3 22.5 . 7.5 25.0 7.4 5.0 r

4 57.5 8.2 62.5 7.9 45.0 9.4

5 10.0 9.3 7.5 9.2 50.0 10.0

Avg. 1.079 8.0 1.080 7.8 1.086 9.4
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Date s of 
Planting

Sp
Gr.

Class

Irrigation Levels

Heavy

% of 
Tu

bers

Chip
Color

Normal

% of 
Tu

bers

Chip
Color

None

% of 
Tu

bers

Chip
Color

May 16

June 16

May 1

May 16

Irish Cobble r- -3-0-0 F ertilizer (Continued)

1 2.5 8.0 5.0 7.0
2 - - - - 10.0 7.5
3 20.0 7.0 25.0 7.1 20.0 8.0
4 42.5 8.0 57.5 7.8 50.0 9-0
5 35.0 8.5 12.5 8.6 20.0 9-8

Avg. 1.083 8.0 1.080 7.7 1.0 80 8.8

X
2
3 2.5 6.0

- - - -

4 35.0 7.6 40.0 8.0 45.0 8.8
5 62.5 9.0 60.0 9.0 55.0 9-8

Avg. 1.086 8.4 1.087 8.6 1.086 9-4

Irish Cobbler-- 0-0-12 Fertilizer

1 5.0 6.0 __

2 2.5 8.0 - - 5.0 8.0
3 15.0 9.0 25.0 6.8 15.0 8.0
4 67.5 8.0 65.0 8.4 75.0 9.7
5 15.0 9.1 5.0 10.0 5.0 r

Avg. 1.081 8.3 1.079 8.0 1.0 80 8.9

1 6.7 r - 5.0 7.0
2 26.7 7.8 - - 5.0 7.0
3 _ 20.0 8.0 20.0 8.3

4 46.6 8.7 62.5 8.6 45.0 9.3

5 20.0 9.3 17.5 9.2 25.0 10.0

Avg. 1.078 8.5 1.082 8.6 1.080 9.0
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Date s of 
Planting

June 16

May 1

May 16

June 16

Irrigation Levels

Sp.- Heavy Normal None
Gr. -------------------------  -------------------------  ----------------

Class % of % of % of
Tu- ° * ip Tu- rC*iP Xu- pC1;1P. Color , Color , Colorbers bers bers

Irish Cobbler-- 0-0-12 Fertilizer (Continued)

6.0
9.0
9.0 

'9.6
8.9

1
2
3
4
5

Avg.

7.5
27.5
57.5

7.5 
1.079

Russet

7.0
8.1
8.4
8.5 
8.2

Rural -

20.0 8.0
65.0 7.8
15.0 8.1 

1.081 7.9

-No Fertilizer

5.0
5.0

70.0
20.0 

1.082

1
2

- -
2.5 7.5

- -

3 - - 12.5 7.8 - -
4 32.5 9.3 37.5 8.7 40.0 9.1
5 67.5 9.6 47.5 9.2 60.0 10.0

Avg. 1.087 9.5 1.0 84 8.8 1.087 9.6

1 — - - - - -
2 - - - - - -
3 - - - - - -
4 15.0 8.7 12.5 9.4 - -
5 85.0 9-7 87.5 9-7 100.0 9.9

Avg. 1.089 9.5 1.089 9.7 1.090 9.9

1 _ - - - - -

2 - - - - - —
3 — - - - - -

4 40.0 8.1 5.0 9.0 30.0 8.6

5 60.0 9.0 95.0 9.8 70.0 9.7

Avg. 1.087 8.6 1.090 9.8 1.088 9.4
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Date s of 
Planting

May 1

May 16

June 16

May 1

Sp.-
Gr.

Class

Irrigation Levels

Heavy

% of 
Tu

bers

Chip
Color

Normal

% of 
Tu

bers

Chip
Color

None

% of 
Tu

bers

Chip
Color

Russet Rural--3-12-12 Fertilizer

1 - - - - - -

2 10.0 r - - 10.0 7 . 0

3 20.0 9 . 0 1 7 . 5 9 . 3 5 . 0 8.6
4 60.0 9 . 9 4 2 . 5 9 . 2 4 5 . 0 8 . 9
5 10.0 9 . 9 4 0 . 0 9 . 6 4 0 . 0 10.0

Avg. 1 . 0 8 0 9 . 6 1 . 0 8 4 9 . 5 1 . 0 8 3 9 . 2

1
2 2 . 5 7 . 0

— : _ a

3 - - 2 . 5 7 . 5 - -
4 3 2 . 5 9 . 5 4 2 . 5 9 . 2 6 0 . 0 9 . 6

5 6 5 . 0 9 . 8 5 5 . 0 9 . 9 4 0 . 0 10.0

Avg. 1 . 0 8 7 9 . 6 1 . 0 8 6 9 . 6 1 . 0 8 5 9 . 8

1 — - - - - -
2 - - - - - -
3 — - 2 . 5 r - -
4 2 6 . 7 8.8 1 7 . 5 9 . 0 5 . 0 8 . 5

5 7 3 . 3 9 . 3 8 0 . 0 9 . 5 9 5 . 0 9 . 9

Avg. 1 . 0 8 8 9 . 2 1 . 0 8 8 9 . 2 1 . 0 8 9 9 . 8

R u sse t R ura l -  - 3-0-0 F e r t i l i z e r

1 _ -

2 - - - - - -
3 _ - 2 . 5 8.0 - -

4 2 7 . 5 8 . 7 2 7 . 5 8.8 20.0 9 . 7

5 7 2 . 5 9 . 1 7 0 . 0 9 . 5 8 0 . 0 10.0

Avg. 1 . 0 8 8 8 . 9 1 . 0 8 7 9 . 3 1.088 9.9
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I r r ig a t io n  Level;

Dates of Sp.-
Gr.

C lass

Heavy No rm al None

Planting
% of 
Tu

be r s

Chip
Color

% of 
Tu

be r s

Chip
Color

% of 
Tu

b e r s

Chip 
Colo r

R u sse t  R u ra l - -3 -0 -0 F  e r t i l i z e r (Continued)

May 16 1 — _ _ _ _ —

Z - - - - - -
c? 10.0 8.0 - - 25.0 8.0
4 40.0 8.5 13.3 9.1 20.0 9.7
5 50.0 9.4 86.7 9.2 55.0 9.8

Avg. 1.085 8.9 1.089 9.2 1.084 9.3

June 16 1 - - - - - -
2 - - - - - -
3 - - - - - -
4 5.0 8.0 - - - -
5 95.0 8.9 100.0 8.8 100.0 8.8

Avg. 1.090 8.8 

R u sse t  R u ra l - -0

1.090 8.8 

-0 -12  F e r t i l i z e r

1.090 8.8

May 1 1 - - - - - -
2 - - - - - -
3 7.5 8.0 5.0 9.0 - -
4 55.0 9.2 50.0 9.5 25.0 9.6

5 37.5 9.8 45.0 10.0 75.0 10.0

Avg. 1.084 9.3 1.085 9.7 1.088 9.9

May 16 1 - - - - - -

2 - - 2.5 r - -

3 5.0 8.0 - - - -

4 70.0 9.2 30.0 8.7 10.0 10.0

5 25.0 10.0 67.5 10.0 90.0 10.0

Avg. 1.084 9.3 1.087 9.4 1.089 10.0
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Appendix Table V (Continued)

I r r ig a t io n  Levels

Date s of
Sp.-
Gr.

C lass

Heavy N orm al None

Plan t ing
\ of Chip 

Color
b e r s

% of 
Tu

b e r s

Chip
Color

% ofm Chip 
Tu- Color

b e r s

Rus se t R u r a l - - 0 - 0 -  12 F e r t i l i z e r (Continued)

June 16 1
2

- - - -

o3
4 20.0 8.5 32.5 9.3 20.0 8.6
5 80.0 9.9 67.5 9.6 80.0 9.6

Avg. 1.088 9.6 1.087 9-5 1.088 9.4

1
1 = e x t r e m e ly  dark;  10 = light yellow; 8.5 to 9 = golden

yellow (m ost  des irab le ) ;  7.5 to 10 = acceptable .

2 Spec i f ic -g rav i ty  c la s se s : 1 -  below 1.064; 2 = 1.064 to
1.070; 3 = 1.070 to 1.076; 4 = 1.076 to 1.088:1 5 = 1. 0 88 and over.
C lass  va lues  f o r  weighted average:s: 1 = 1.062; 2 = 1.067; 3 =

1.073; 4 = 1.082; 5 = 1.090.

3
Average  s of the chip color  ra t ings  fo r  the tu bers  in tha t

spec if ic - g rav ity  c la s s .

^ These average  va lues  a re  weighted according to the p e r 
centage of tu b e rs  in the s e v e ra l  spec if ic -g rav i ty  c la s s e s .  The f i r s t  
value of each  p a i r  is  the weighted average specif ic  gravity; the s e c 
ond is  the weighted  average  of chip color  ra t ings .

r  Ind ica tes  po ta toes had becom e ro t ten  in storage .
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The inves t iga t io ns  p r e s e n te d  in this p a p e r  w e re  under taken  

to study the effects  of some env ironm en ta l  f a c to r s  on the specif ic  

g rav i ty  of po ta toes  and the co lo r  of potato chips.

1. Sjd ec if ic  g rav i ty  in re la t ion  to v a r i e t y . R u sse t  R ura l  and

Kennebec w ere  high; I r i s h  Cobbler  and Sebago w ere  medium; Chip

pewa, Pon tiac ,  and Seedling 505-3 w ere  low in average  specif ic  g r a v 

ity; and Katahdin was low in specif ic  g rav i ty  at E a s t  Lansing  (1951) 

but m ed ium  at  Lake City (1951 and 1952).

2. Specif ic  g rav ity  in re la t ion  to date of planting. In 1951, 

the po ta toes  f r o m  e a r ly  planting had a h igher average  specific  g r a v 

i ty than those  f ro m  la te -p lan ted ,  but  in 1952 these  f indings w e re  r e 

ve rsed .

3. Specific g rav i ty  in re la t io n  to i r r i g a t i o n . The d if feren t

leve ls  of i r r ig a t io n  had no noticeable influence on the average  specif ic  

g rav ity  of po ta to es  in 1951 and 1952.

4. Specific g rav i ty  in re la t ion  to f e r t i l i z e r .  The pota toes

f r o m  the un fe r t i l ized  p lo ts  (0-0-0) had the h ighest  average  specific  

g rav ity ,  followed by 3-0-0 ,  3-12-12,  and 0 -0 -1 8  or 0 -0 -12 ,  in the
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o r d e r  of d e c rea s in g  ave rage  specif ic  g rav i ty  in both 1951 and 1952. 

(Plots  w ere  f e r t i l i z e d  at the ra te  of 1,000 pounds p e r  acre .)

5. Spe cific g rav i ty  in re la t ion  to lo ca t io n . In 1951, the po 

ta toes  f r o m  the Lake  City planting gave 'h igher specif ic  g rav i ty  in 

all v a r i e t i e s  than  the po ta toes  f ro m  the E a s t  Lans ing  planting.

6. Specif ic  g rav i ty  in re la t ion  to s e a s o n . The a v e rag e  specif ic  

g rav i ty  of po ta to es  of a given v a r ie ty  was h igher  in the y e a r  1952 

than in e i th e r  1950 o r  1951.

7. C olo r  of potato chip in re la t io n  to v a r i e ty . C o n su m er -  

approved,  d e s i r a b le  golden yellow chips w ere  obtainable f ro m  R u sse t  

R ura l ,  Kennebec,  and I r i s h  Cobbler  v a r ie t i e s .  C o m m e rc ia l ly -ac c e p ta b le  

b row nish -ye l low  chips w ere  p r o c e s s e d  f ro m  Katahdin va r ie ty ,  and 

dark ,  unsa lab le  only could be m ade  f ro m  Chippewa, Pon tiac ,  Sebago, 

and Seedling 50 5-3.

8. C olor  of potato chip in re la t ion  to date of planting. In 1950 

and 1951 the e a r ly -p la n te d  pota toes made l ig h te r - c o lo re d  chips, but in 

1952 the la te -p la n te d  po ta toes  made l ig h te r - c o lo re d  chips.
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9- C olor  of potato chip in re la t io n  to i r r i g a t i o n . N o n i r r ig a te d  

plots  y ie lded po ta toes ,  producing  l i g h te r - c o lo r e d  chips than those 

f ro m  i r r i g a t e d  plots .

10. C olor  of potato chips in re la t ion  to f e r t i l i z e r . P lo t s  f e r 

t i l iz ed  with 3-12-12  yie lded pota toes  producing accep tab ly  co lo red  

chips, in this r e s p e c t  s u p e r io r  to any o th e r  f e r t i l i z e r  ana ly s is .  The 

po ta sh  f e r t i l i z e r  (0-0 — 18 o r  0-0-12) lo w ered  the average  specif ic  

g rav i ty  of po ta toes ,  bu t  s u rp r i s in g ly  l ightened the co lo r  of chips in 

1951 and 1952.

11. Color of potato chips in re la t ion  to loca t ion . P o ta to es  

f ro m  the p lantings  of Lake City gave l ig h te r - c o lo re d  chips than those 

f r o m  E a s t  Lansing .

12. Color of potato chips in re la t ion  to season.  Within a 

given v a r ie ty ,  potato chips w e re  l igh te r  in co lo r  in 1952 than e i th e r  

in 1950 o r  1951.

13. Color of potato chips in re la t ion  to reducing sugars .

There  was a d i r e c t  re la t io n  be tween the amount of reducing su ga rs  

in the potato and the co lo r  of potato chips.  In 1950, the h igher the
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amount of reducing su g a rs ,  the d a r k e r  the co lo r  of chips. The con

ten t  of reducing su g a rs  and the color  of potato chips v a r ie d  not only 

f ro m  v a r i e ty  to va r ie ty ,  but a lso  within a v a r i e ty  and within the sam e 

sp e c i f ic -g ra v i ty  c la s s  f r o m  one date of planting to another.

14. Color of potato chips in re la t ion  to s to rage  t e m p e ra tu re  

and durat ion.  Chip co lo r  im m ed ia te ly  a f t e r  five months  cold s to rag e  

(41° F.) of po ta toes  was d a rk e r  than a f te r  two months.  At the end 

of five m onths  cold s to rage ,  followed by a conditioning p e r io d  at 

78° E . ,  R u s s e t  R ura l  made  l ig h te r - c o lo r e d  chips than a f te r  two 

m onths cold s to rag e ,  followed by a s im i la r  conditioning per iod ,  but  

in Katahdin po ta toes  these  findings w ere  r e v e r s e d .  Kennebec p o ta 

toes w e re  conditioned f a s t e r  than I r i s h  Cobbler ,  and Katahdin po ta toes  

conditioned f a s t e r  than Sebago. With the tubers  s to re d  f o r  five 

months and then conditioned at 78° F . ,  the co lo r  dist inc t ion  between 

late and e a r ly  planting was not noticeable,  but with pota toes  s to re d  

f o r  two months  and conditioned l ikewise,  the f i r s t  date of planting 

gave l ig h te r - c o lo r e d  chips than those of late  plantings.

The o r d e r  of ranking as to co lo r  was identica l  fo r  chips p r o c 

e s s e d  d i rec t ly  out of cold s to rage  as fo r  chips f ro m  the same tubers  

a f t e r  conditioning.


