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INTRODUCTION 

High yield and high quality potatoes a r e  the r e su l t  of the integration 
of a combination of fac tors  and not the r e s u l t  of any one factor  alone. 
The principle of !j.miting fac tors  i s  operative,  and if any one factor 
is shor t  supply oraut  of balance both yield and quality cou1.d be  affected. 
Some seventeen iac tors  a r e  known to affect potato yields and qua l i ty~  

Of the seventeen fac tors  l isted (Fig.  I), ten can be  m o r e  o r  l e s s  
grower controlled. Though some  additional f ac to r s  could be grower 
controlled, the cos t  i s  current ly  uneconomical. With s o  many factors  
influencing potato yield and quality, i t  i s  not surpr i s ing  that very  high 
yie1.d~ a r e  produced only occasional1.y. I t  i s  only when a l l  factors  
a r e  present  i n  optimum am.ounts that  700 CWT per  a c r e  potato yields 
a r e  achieved. But a s  will be  pointed out l a t e r ,  even higher yields can 
be  expected. 

The Columbia Basin i s  different. , The potato has  been descr ibed 
a s  a cool season,  sho r t  day crop. If this were  t rue ,  potatoes would 
not bep roduced  commercial ly  in the Columbia Basin where the temp-. 
e r a tu re  exceeds 90°F. and it i s  light enough to  s e e  f r o m  4:00 A. M. 
until 9:00 P .M.  during the long days of sum.m.er. The fac t  that  pota- 
toes a r e  grown commercial ly  in  the Columbia Basin,  and the fact  
that the average yields per  a c r e  a r e  the highest  in the nation should 
cause u s  to take a new look a t  the conditions requi red  for maximum 
yi.elds. 

The average yield pe r  a c r e  for  the state of Washington i s  about the 
s a m e  a s  that for the s ta te  of California,  but since mos t  Washington 
potatoes a r e  produced in the Columbia Bas in ,  it i s  m o r e  meaningful 
to  consider the yields produced in the Basin. 

The average yield per  a c r e  in the Columbia Basin i s  top in the 
nation (Fig. 2) .  This makes i t  possible to compete with production 
a r e a s  c loser  to the marke ts .  In 1962, the r e su l t s  of a s e r i e s  of 
experiments  with high fe r t i l i zer  r a t e s  were discussed in a number of 
meetings.  In addition, a s e r i e s  of experiments was s ta r ted  t o  deter- .  
mine maximum producti.on if the bes t  known prac t ices  were  used. 

l ~ u n d s  for  these studies were  provided by the Washington State 
Potato Commission. 



This was the first t ime 0u.r yields exceeded 560 CWT per  a c r e  and this 
yield was produ.ced with 400 lbs ,  of N, 230 lbs. of P2O5, and 320 lbs,  
of K 2 0  pvrax-ire. The biggest  s u r p r i s e ,  however, was the fac t  that  
no important l o s s  in grade ,  specific gravity,  o r  chipping quality 
i e su l t ed  f r o m  s u c h  a 1.arge application of f e r t i l i ze r .  As  a resu l t  of 
,.these stud+.es, t h e  u s e  of l a rge r  quant i t ies  of fe r t i l i zer  was suggested, 
e%'pec~@K~ if the potato crop was t o  'be planted e a r l y  and harvested late 
fo r  Btokxge. The increas-ed .yield per  a c r e  of late potatoes since 1962 
is probab.l.y the resrr.le&f the use  of higher levels of fert i l ization with 
nitrogen phosphorus,'-:&dpotash. Ample fe r t i l i zer  keeps the plants 
growing until late i n  the f a l l  and makes  it possible t o  utilize the long 
season.  Because of the long growing season in  the Columbia Basin,  
plants requi re  m o r e  plant food than i s  needed in  shor t ,  cool season 
a r e a s  . 

The r a t e  of a n  enzymatic action i s  slightly m.ore than doubled for 
e.very l o d e g r e e s  centigrade increase  in tempera ture .  All  living is 
controlled by enzymatic actions.  , 

A glance a t  the dotted line on F igu re  3 shows that the r a t e  of an 
enzyma.tic action goes fas te r  a s  the tempera ture  inc reases ,  and that 
the r a t e  i s  f a s t e r  for a 10 degree tempera ture  increase  in the high 
range than in the low range.  The data a l s o  show the r a t e  of increase  
for  every  10°F jncrease in temperature .  The ver t ica l  p a r t  of the black 
line between 70° and 800F shows how much fas te r  l i fe  processes  a r e  
going on. a t  800 than a t  70°F. Now compare the length of the ver t ical  
black line fo r  an increase  in tempera ture  f r o m  1000 to llO°F. If a l l  
essent ia l  fac tors ,  par t icu lar ly  water ,  a r e  adequately provided, the 
avail.able energy f r o m  the sun makes the high yields of many crops 
possible in the Columbia Basin.  

During the long hot, br ight  days,  a maximum of synthesis occurs .  
During the cooler nights, the r a t e  of resp i ra t ion  dec reases  and in 
addition, the nights a r e  sho r t ,  thus m o s t  of the d r y  mat te r  produced 
during the day i s  retained. This is  important because it not only 
r e su l t s  in the production of high yields, but a l s o  in  a high dry  mat te r  
content of the potatoes which i s  essent ia l  for  near ly  a l l  fo rms  of 
potato processing. 

Simp1 y s ta ted,  yield i s  a function of the amount of d r y  mat te r  
produced pe r  hour ,  X the number of hours  pe r  day the plant i s  opera-  
ting, X the number of days the plant can produce, X the number of 
plants in operation. 

Yield can a l so  be  called the difference between the "amount produced" 
and the "am.ount l i i e d  up. " This i s  why high daily tempera tures  and 
low night tempera tures  a r e  important (Fig. 4)* 

The American Potash  lnsti tute has published data showing how many 
pounds of N,  P 2 0 5 ,  and K 0 a r e  p re sen t  in the total  plant of a 400 

2 
CWT pota.to crop. I have taken the l iber ty  toext rapola te  this data to 



the s i z e  of a 200 CWT potato crop and a l so  to  a n  800 Cwt potato crop 3 9 
(Fig.  5).  1.t can be seen  that there  i s  a relationship between the amount 
of plant nutrients needed and the  s i ze  of the c rop  produced. If a maxi-. 
m u m  yield of ear ly  potatoes i s  des i red  it will requi re  l e s s  fe r t i l i zer  
because  the yields a r e  lower. On the other hand, it can b e  seen  that 
l a rge  yields requi re  la rge  quantities of f e r t i l i ze r ,  especially potassium. 
F o r  the plants to take these amounts of nutr ients  from. the so i l ,  requi res  
that  the level'of readily available nutrients present  in the so i l  be  even 
higher .  

These data ( F i g  6) were obtained in 1966 and i l lustrate  that  high 
yields r equ i r e  lots of fer t i l izer  and a long growing s e a s o n  The 
highest  r a t e  of fe r t i l i zer  application produced the la rges t  yield and, 
had the vines not been killed by f r o s t  on October 9 ,  the yieid would 
have continued to increase  a t  a l inear  r a t e  for  some tim.e. If on the 
other hand, the potatoes were  to have been harves ted  July 14, the 
lowest r a t e  of fert i l ization would cer ta inly have been a l l  that  could 
be  justified. Intermediate harves t  dates requi red  intermediate 
amounts of fer t i l izes .  Note the rapid r a t e  of increase  in yield between 
July 14, and August. 16. The r a t e  of i nc rease  was 8 CWI /day lac re .  
The maximum. r a t e  of increase  o c c u ~ r e d  during the hottest  days and 
was associated with the amount of fe r t i l i zer  u s e d  Between September 
15 and October 9 ,  some  of the yields actually decreased;  the plants 
were  living off the tubers .  Tubers  f r o m  the lowest r a t e  of fe r t i l i za-  
tion wou-ld not have been marketable October 9 because of black spot. 
Those tubers  receiving the highest r a t e  of fert i l ization would easily 
have made grade.  The specific gravity cu rves ,  during this s a m e  
per iod of study, r e sembled the  yield curves ,  but the relative positions 
have changed (Fig.  7). The greenest  plants received the most  f e r t i -  
1.izer and had tubers  with the lowest specific gravity.  

The nutrients used by plants come from. recent ly  applied f e r t i l i ze r s  
and from. plant and fe r t i l i zer  r e s  
supplie 
of nutrients a plant can get f r a m  the so i l  i s  difficult to  ascer ta in  
beca-use of the ex t reme variabil i ty of fur row i r r iga t ed   land^ 

Potato plants feed to a depth of 2 fee t  and m o r e ,  and little i s  
known. of the so i l  nutrient content below the top foot of so i l ,  but 
indications a r e  that  the second foot i s  a s  var iable  a s  the top foot. 
Even the su r fa& a p p e a r a c c e  can b e  misleading. Some filled a r e a s  
r e semble  cut a r e a s  because they were filled with subsoil. A labora-  
to ry  analysis i s  accurate  but the so i l  sample m.ust be  accura te  a l s c  

It :s mos t  difficult to  obtain a so i l  sample for  either phosphorils or 
potash vhich r ep resen t s  the average nutritional, s ta tus  of the 0. 73 
a c r e s  studied in this tes t  (Fig. 8 ) .  The a r e a  was divided into plots 
11.3 fee t  x 50 f ee t ,  and each plot was sampled separately.  This made 
i t  possil;le to determine what percentage of the en t i re  a r e a s  was in 
each category. 



It s not: even. ea sy  to  determine the b e s t  fe r t i l i zer  t reatment  
with rrel,ti.vely com.prehensive fe r t i l i zer  experiments ,  because of the 
complicating effecr. of soil heterogeneity,  unequal water infi l tra- 
tion into the soil. in different par t s  of the same  experiment:  an.d 
d ~ f f e r e a c e s  among growing seasons .  An experimenter can, however, 
u s e  a g rea t  manyreplications; a s  was done in these experiments,  and 
come to some ra the r  definite conclusions by observing the trends and 
bv using s ta t is t ical  procedures .  The data  in  f igure 9 were selected 
f r o m  3.~-N. . -P-K factorial  experiments .  Each  nutrient was used a t  4 
levels and in a.li possible combina.t,ion.s. 

Frgure 9 shows t;he different yields that. can be produced from, the 
s a m e  fe r t i l i ze r s  but in. different seasons  and on land with a different.  
cropping his torv and with different plant populations. 

The 1.963 resu l t s  (black b a r s )  a r e  the means of eleven replications.  
The rop yle:td exceeded 600 CWT per  a.cre and was obtained with the 
highest. r a t e  of fe r t i l i zer  applied. When po.ta.sh. was reduc.ed yield 
was reduced., When potash was r e s t o r e d  and phosphat, e was reduced, 
the ys.eid was n.ear3.y the same .  When both phosphorus and potash 
were  reduced, the yield was near jy  equal. to the highest r a t e  of 
fert i l ization. When. nitrogen was reduced from. 400 to 300 pounds, 
the \r,iel.d was generally reduced a t  a l l  phosphorus and potash levels.  

The 1964 experiment (checked b a r s )  was on different land. Each  
point. i s  tbe m.ean of 8 replications.  Note that the highest r a t e  of 
fe r t i l i zer  application produced over 700 GW T / a c r e .  Note that reducing 
the pot:aah ievels increased the yield t o  over 750 C,WT!acre. Main- 
talning the qitrogen level a t  400 pounds p e r  a c r e ?  and reducing the 
phosphorus and restor ing t:he potash produced the s a m e  amount of 
yield a s  when the potash was low and the phosphorus was high. When 
nitrogen was high and both phosphorus and potash were redi.ced, the 
vie%d rem.a.ined a t  a m.axi.mum.. Redu.cjn.g the nitrogen reduced tbe 
yield s imi la r ly  to  the reduction in 1963. 

The 1965 experim.en.t. was conducted on land which was in alfalfa 
f o r  two years  pr ior  to the experiment (dotted b a r s ) .  Ea.ch point i s  
the mean of. h replications.  When nitrogen, phosphorus, and potash 
were  each a t  the highest level pe r  a c r e ;  the' yie1.d was over 700 CWT 
pe r  a c r e  for  this treatment. a s  it was in. 1.964 (checked b a r ) .  However, 
in 1965 a definite reduction in yield occur red  when phosphorus and 
potash were reduced,  a.nd njtrogen was kept a t  400 pounds per  a c r e .  
The 300 p w n d  per  a c r e  application of nitrogen was about equal to  the 
400 pound app11.cation of nitrogen, but the exper- ihent  was on land 
the  first season  out of a.lfal.fa. The 1965 seasnn was shor te r  than 
normal .  The vines were killed b y  f r o s t  on September 1.7; on September 
9,  ?;he vjnes in she plots receiving the 400 pcunds r a t e  of nitr3gen were  
stil.!, green and had they grown for another two weeks, the yields 
would undoubtedLy have been higher.  



The la rge  differen.ce in yield between the 1963 (black b a r s )  and the 41 

1964 (checked b a r s )  and the 1965 (dotted b a r s )  may  have been due in 
pa r t  to  a difference in growing seasons ,  but a be t te r  explanation i s  
that  the plants were spaced l l  inches apar t  1963 and 9 . 2  inches 
a p a r t  in 1964 and 1965 (fig. 10). 

The relationships am-ong yield, plant population, and fe r t i l i zer  
r a t e s  a r e  shown in f igure 10. There  was l i t t le difference in yield 
due to differences in plant popul.ation when 938 pounds per  a c r e  of 
t r ip le  16 fer t i l izer  was applied. The grea te r  yi-eld may  actually have 
occurred  with the fewest number of plants. The highest :ate: of 
fert i l ization with the l a rges t  plant. population produced the greatest. 
total  yield. Therefore  the titl.e, plants to feed and not a c r e s  to  
fe r t i l i ze .  

SDm growers have t r ied  to space plants 6 . 6  inches a p a r t  and ended 
up with many sma l l  potatoes, but they used only 400 pounds per  a c r e  
of each of the t.hree major  nutr ients .  This year we found the same  
thing. 

A study of this data ,  however,  suggest that  on a v e r y  deficient 
so i l  the fewest plants with the  mos t  fe r t i i i zer  might give the bes t  yields. 
The fert i l i ty status of the so i l  on which a t e s t  i s  c o ~ d u c t e d  has a lot  
to  do with whether o r  not the co r rec t  spacing i s  used.  The resu l t s  
may apply only to  the par t icular  a r e a  used. In this  experiment , when 
the plant population was increased  to;bout 32,000 plants pe r  a c r e ,  
by decreasing the distance between the rows to 30 inches,  the plants 
died f r o m  n.itrogen s tarvat ion even though 3750 pounds p e r  a c r e  of 
t r ip le  16 fe r t i l i zer  was used. Each  stem. in a hill. i s  an individual 
like a s t e e r  in a feeding lot. It has  i t s  o.wn roo t  system. and se t  of 
tubers .  The total amount of food available for  each individual i s  
important in determininghow many plants should be u.sed. Food per  
unit i s  a basic  principle to consider when it comes to feeding people 

The data in F igure  I i were  selected to i l lus t ra te  the law of 
limiting fac tors .  This law s ta tes  that the extent of a reaction i s  
l imited by the essential. factor present  in l ea s t  im.ov.nt. In this exam.ple 
there  a r e  two limiting factors  - nitrogen ana  potash. Phosphorus 
was applied a t  175 pounds of phosphorus per  a c r e .  

Note the yield which resu l ted  f r o m  applying different r a t e s  of 
nitrogen without potassium. !Fig. 11). The re  i s  essent;ially no increase  
in yield f r o m  applications of nitrogen even though phosphorus a t  175 
pounds per a c r e  and nitrogen a t  400 pounds p e r  a c r e  were applied. 
Potash. is the limiting factor a s  shown by the dashed line. Had the 
experim.ent included only high levels of phosphorus and nitrogen, the 
logical conclusion would be  that 100 pounds of nitrogen adeq-ual-ely 
supplies a l l  that  i s  necessary .  Not long ago a yield of 355 CWT pe r  
a c r e  of potatoes was considered a good yield. When 110 pounds per  a c r e  
of potassium (dashed 1i.n.e) was added to the 100 pounds per a c r e  r a t e  



of nitrogen, only a sl ight yield i nc rease  accu r red  because not enough 
42 nitrogen was appl.ied. Nitrogen i s  now the i.imi.ting factor .  This i s  

evident f r o m  the fac t  that  yield increased  a t  a l inear r a t e  from. 100 
to  400 pounds p e r  a c r e  of nitrogen. When s t i l l  m.ore potash was 
added (dotted line) t h e r e  was an  additional i nc rease  in yield for  the 
higher r a t e s  of nitrogen. When s t i l l  m o r e  potash was added, the 
highest  yield was obtained with the highest r a t e  of nitrogen and potash 
(black line) and the slope of the line indicates the yield might go 
even higher than 600 C W T  per  a c r e .  This response  in yield due to 
applications of nitrogen with a high level  of phosphorus and potash i s  
quite in contras t  to the response  obtained f r o m  nl-trogen a.nd phopshorus 
alone .. In addition to  the effect on yield, po tass ium decreased  the 
sever i ty  of blackspot a lmos t  proportional to the am-ount of potass ium 
applied. 

The effect  of high fer t i l izat ion on g rade  has  always worr ied  growers  
Nearly e.very grower  has  experienced a low percentage grade of 
potatoes and at t r ibuted the effect to high levels of fer t i l i ty  and pa r t i -  
cular ly  .to ioo much nitrogen. The c.oncJ.usion i s  on1 y par t ia l ly  cor recr .  
It was too much nitrogen for the am.0un.t of water available to the plant. 
This may  have been. the r e s u l t  of under i r r iga t ion ,  but i t  was m o r e  
likely the r e su l t  of poor water  penetration into the so i l  or  the lack 
of some other essen t ia l  element. We have had 83'7'0 number 1' grade 
pota.toes in one plot hwer m.oisture was adequate and only 45% in 
another plot receiving the s ame  fe r t i l i ze r  but in which water was 
li.m.i.ting. The answer  to  this problem. is comp1.e~ and cannot be 
sat isfactor i ly  co r r ec t ed  b y  simply r u n n h g  water.  

Experimentally we have produced dumbell  shaped t-lbei-s and pointed 
end tubers by manipulating the water supply. We  have a i so  prodLiced 
tubers of ma.n y different kinds of growth defects b y s ide dress ing  
with nitrogen a f te r  growth had ceased due to  a nitrogen. deficiency. 
Ln contras t ,  s ide  dress ing  with nitrogen der ived f r o m  a i l  the common 
sou rces  has not caused malformation of the tubers  i f  ii- wa.8 done 
before  nitrogen became deficient in  the plant.. It s e e m s  to be the 
s tar t jng of tubers  again a f t e r  they had stopped growth. f o r ,  perhaps ,  
any of a number  of r ea sons  that  cuased many typed of tuber  mal forma-  
tion. 

Artif icially heating the so j l  in  the r idges  with e iec t r ica l  heatillg 
cables  r e su l t ed in tube r s  that were  crooked, s r a l l  i n  d i a z e t e r  and 
ex t remely  long and somet imes  no tubers  a t  all.. I have seen  tubers  
of this type in fields in which i r r iga t ion  was disrupted for several .  
weeks. 

Studies have suggested that 1 --1-1 r a t i o  f e r t i l i z e r  a t  abour. 400 
pounds per  a c r e  of each n-utrien:t might. lead to the prod~actioa of 
maxir~u.m yiel.ds. A trip1.e l 6  f e r t i l i z e r  was applied a t  r a t e s  to supply 
increasing am.ountrs of N, P2q5. an.d K2Q (Fig .  12). Each  point on 
the yield cilrve and grade curve i s  the mean of 16 repl icat ions .  The 
hi.ghest r a t e  of f e r t i l i z e r  applied was 3,150 pounds p e r  a c r e  of t r ip le  



16 f e r t i l i ze r  and the yield was s t i l l  increasing a t  this r a t e  of fer t i l izer  
application. The yield of number 1 grade  potatoes increased a s  the 
f e r t i l i ze r  increased  and then leveled off with fur ther  increases  of 
f e r t i l i ze r .  The specific gravity, a measu remen t  of processing 
quality and culinary proper t ies ,  was about the same  regard less  of 
f e r t i l i ze r  application and chip color was actually improved by the 
l a r g e  anrounts of N-.P-K. The lower the value the bet ter  the chip 
color .  

Fer t i l . izers  pe r  s e  do not a.ppear to  be  important  factors  in 
determining chip color.  In this study 4 levels of N, P 2 0 5 ,  and K 2 0  
were  used  al.one and in all  possible combinations without affecting 
chip c o l o ~ .  What applies to chips a l so  applies to French  f r i e s ,  but 
to  a l e s s e r  degree.  

F o r  seve ra l  years  we have studied the effect  of fe r t i l i zer  t reatments  
on potato chip color.  High and low r a t e s  of nitrogen with and without 
phosphorus and potash; high and low r a t e s  of phosphorus with and 
without nitrogen. and potassium.; high and l.ow r a t e s  of potassium with 
and without phosphorus have failed to demonstrate  a d e t r i m n t a l .  
effect of fert i l ization on color of potato chips on the Columbia Basin.  

This year  in a harves t  date experiment, wherein 400 ibs.  of N, 
P 2 0 5 $  and K 2 0  per  a c r e  were  used and potatoes were  harvested on 
July 14, August 16, September 15, and October 12, there  was no 
effect on potato chip color due to  the fertilizer used.  High fer t l l iza-  
tion, however, does generally r e s u l t  in s o m e  reduction in specific 
gravity of the tubers .  F r o m  the grower standpoint, there  appears  to 
be  no r eason  why growing potatoes for max imum yield should not 
be  pract iced in the Columbia Basin. 

mur ia te  and sulfate of potash for  aXm.ost a s  long a s  I 've been in 
Washington. Recently potassium, n i t ra te  becam.e available for u s e  in 
fe r t i l i zers .  This enabled -us to study levels of potassium. without the 
confounding effect of chloride o r  sulfate ion. To date we have not 
been able to demonstrate that source  of potassium. i s  an important 
factor in yiel.d, grade,  specific gravity, blackspot,  or chip color 
of Russe t  Burbank. potatoes in the Columbia Bas in ,  but sulfate of 
potash has consistently produced tubers  with a bet ter  ne t  than either 
the m:uri.ate o r  the ni t ra te  source  of potassium. Why this shou1.d be 
1 don?. know because potatoes on the s a m e  plant,  and even different 
pa r t s  of the s a m e  tuber ,  can differ s o  great ly  in degree of netting 
when nourishedby the sam.e fe r t i l i zer .  

There  a r e  some  a r e a s  in the Columbia Bas in  where good planr 
nutrition and good cultural  p rac t ices  alone a r e  not sufficient to  produce 
high a c r e  yields because som.e other factor  is controlling the response.  
This i s  i l lustrated in Figure 13. Destroying so i l  pathogens by so i l  
fumigation in these experim-ents resu l ted  in substantial  increases  in 
yield in both ear1.y and late c rop  potatoes. 



What a r e  our y ~ e l d  potentials? 

Th i r ty - fmr  hil ls  of potatoes were  handdiigand weighed separately .  
E a c h  hi l l  had a plant on each s ide  of it. The yields ranged f r o m  1.27 
pounds per  plant to a s  high a s  8 .27  pounds per  p l a n t  If the sma l l e s t  
yield found is 

YIELD PER HILL, AND CWT/A - 20,055 P U N T S J A  

MTN. 
MEAN. 
MAX. 

BASED ON 34 INDJNXDUALLY HARVESTED HILLS 

Table 1 

miil.tipii.ed to  a n  a c r e ,  the yield would be 255 CWT per  a c r e .  If the 
l a rges t  yield found on a plant i s  mu1t:iplied to  an  a c r e  b a s i s ,  the yield 
would b e  1658 CWT per  a c r e .  If the yield of the 34 plants i s  averaged 
and  the average  yield per  plant i s  multiplied t o  a n  a c r e  b a s i s ,  the 
yield would b e  865 CWT per  a c r e .  

Size of seed  piece i s  believed t o  be par t ia l ly  responsible  for  s o m e  
of the d i f fe rences  in  yie1.d s.m.ong potato hil ls  (fig. 14). As the s j z e  
of the s eed  piece increased  from. 10 to 60 g r a m s ,  there  was over a 
100CWT per  a c r e  i nc rease  in yield in  1965. In 1964, there  was a 
la te  spr ing frost;, some  seed  piece decay occur red ,  a:nd t h e r e  wasn ' t  
enough food left  in the sma l l  pieces  to  p-ur out a second plant. These  
responses  to  seed  piece s ize  do not occ- i~r ,  howe-ver, if Zertilizer i s  
limiting growth. 

Diseases  which. des t roy ,  or  par t ia j ly  des t roy  a plant may a l so  b e  
p a r t  of the cause  for  the low yields produced by some  hi l ls .  Some- 
t imes  the s t e m s  a r e  killed by the Verticil.!.ium Wilt organism., others  
by  Rhizoctonia, and still. o thers  by Sclerot inia .  While some  s t e m s  
a r e  dead in a bill,  o thers  a r e  green.  So f a r  c l imat ic  conditions of 
the Co1.umbia Basin,  the necessi ty  for  high levels of all. the n e c e s s a r y  
plant nutr ients ,  soil. pathological. p roblems,  planl; popul.ations and s i z e  
of seed  piece have been s t r e s s e d  a s  fac tors  im-portant in  the production 
of high quality potato yields. With the increasing amount of potatoes 
being processed ,  a var iey  other than the Russe t  Burba.nk should be 
considered.  Though some  selections s eemed  promising,  the Russe t  
Burbank inspite of i t s  many shortcom.in.gs3 s t i l l  has  rrluch t o  offer. 

Figllre 15 shows named var ie t ies  and  select ions  of potatoes c.u.rrently 
being t r i ed  in our tes t s .  We pianted enough 3 6 9  55-3 in. 1.966 to run  
a commerc i a l  processing t r ia l ,  providipgit.  does well in. the 1.966 



va r i e ty  t r ia l .  The var ie t ies  shown in  this f igure  were  planted Apr i l  28 
and  the plants were  dead by  September 30. They were  dug October 2. 
They were fert i l ized with 350 pounds N, 393 pounds P2O5, and 312 
pounds K 2 0  per  a c r e .  July 2, the experiment  was put on a 5 day 
i r r iga t ion  rotation. On August 5, it was changed to a seven day 
r otation and September 10, the water was shut  off for  the  season.  
June 25, July 7,  and July 22 the t e s t  was dusted with Thiodan and 
Sulfur. On August 23, it was sprayed  with Thiodan and Zineb. 

The preceding i s  a l i s t  of the cul tural  p rac t ices  used  to produce 
the high yields in F igure  15. 

Again l e t  m e  emphasize  that  high resu l t s  and  high quality a r e  
not the r e su l t  of one factor  alone but r a the r  the integration of all 
e s sen t i a l  f ac to r s .  
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Fig. 2.--Relative yields per acre of some potato producing states. 
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Fig. 3.--The rate of an enzymatic action goes faster as the 
temperature increases. 

0 10 20 30 40 50 

DEGREES CENTIGRADE 

Fig. 4.--A simplified expression of what it takes to produce 
large yields of high dry matter content potatoes. 



5 .  5.--An qproxk1.,!-tion of the & ~ o u % o f  nitrogen, phosphoms 
ad potassi-an contzinec! i n  the t o t a l  potato plant  fo r  different  yields. 
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Fig. 6.--The amount of plant food required depends upon 
when the c r o p i s  t o  be harvested. 
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Fig. 8.--Soil varizbility is a major problern & obtaining a 
soil sample on which to base a fertilizer recornend-t' lon. 



Fig. 9.--Tne same fe r t i l i ze r  does >!OT AL1'i'AYS pro&cce the same results. 

Fig. 10.--Plants t o  feed md not acres to  fe r t i l i ze  is a guiding 
principle in detemining how much f e r t i l i z e r  to  use. 



Fig. 11.--'Enere was no resporsc i x  yie-d t o  izcrcased m.owts 
of nitrogen \Lien pliosphor~s w s s  adequate a d  po'cassim was l irnit i ig.  

0 - 
u c c l i n o ~ C 3  WIRI 175 LBS. P/ACRE 

Fig. 12.--The e f f ec t  of large quat i t ies  of a t r i p l e  16 f e r t i l i z e r  on the  y ie ld  
and qual i ty  of Russet Embank potatoes. 
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Fig. 14.--Increases fn yield of potatoes resulted from 
ir,creasi.ng the size of the seed piece. 




