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POTATO RESEARCH IN WASHINGTON 

H. P. Singleton, Ass i s t an t  Di rec tor  of Resea rch  
College of Agricul ture ,  Washington State  Universi ty 

Since the Washington State Potato  Commission i s  cooperating in  
s e v e r a l  of the r e s e a r c h  p r o g r a m s  on potatoes i n  the State  of Washing- 
ton, through provision of significant f inancial  support ,  I thought you 
would be  i n t e r e s t ed  i n  some  of the deta i ls  of this cooperative effort.  

The potato r e s e a r c h  p r o g r a m  i n  Washington is conducted by 
sciknt is ts  of the College of Agricul ture  of Washington State Universi ty 
and by the  Crops  R e s e a r c h  Division and the Entomology Resea rch  
Division of the Agricul tural  Resea rch  Serv ice ,  U. S. Depar tment  of 
Agricul ture .  While the  p r o g r a m s  of the U. S. D. A. a r e  regional i n  
na ture ,  the  r e s u l t s  apply direct ly  t o  Washington potato growers .  

One of the purposes  i n  c rea t ing  the Washington State  Potato  Com- 
mi s s ion  was  to enhance potato r e s e a r c h  by allotting gran t  funds f r o m  
the Industry  for  specific r e s e a r c h  p rog rams .  This cooperation h a s  
m a d e  it possible to c a r r y  on a much  m o r e  extensive and  intensive 
potato r e s e a r c h  p r o g r a m  than would have been possible without these  
gran ts .  Both applied and bas ic  r e s e a r c h  work have benefited. 

Resea rch  gran ts  by the Washington Stqte Potato  Commiss ion  a r e  
al lotted by the Board  of D i r ec to r s  of the  Commiss ion  upon the  r ecom-  
mendation of the R e s e a r c h  Commit tee  of the  Board  i n  consultation 
with Universi ty represen ta t ives  of the  r e s e a r c h  groups. 

A t  the p re sen t  t ime  the p r o g r a m s  of Dr. Rober t  Kunkel, Dr. Mer l e  
Weaver ,  and Dr.  Gene D. Eas ton  of the  Washington State  Universi ty 
College of Agricul ture  and  Dr. W. G. Hoyman, Crops  Resea rch  
Division, and Mr .  B. J. Landis ,  Entomology Resea rch  Division, 
U. S. D. A, receive suppor t  through Washington State Potato  Commission 
grants .  These m e n  a r e  all present ing p r o g r e s s  r e p o r t s  a t  th i s  
conference.  

A s  you will  note f r o m  your p rog ram,  the Washington S ta te  Univer-  
s i ty  College of Agricul ture  a l s o  i s  conducting significant r e s e a r c h  on 
potatoes tha t  is not supported by  gran ts  f r o m  the Washington State  
Po ta to  Commission.  None of the  potato p r o g r a m s  of the  College of 
Agr icu l tu re  Cooperative Extension Se rv i ce  i s  supported by the  Com- 
m i s s i o n  but the Extension w o r k e r s  cooperate  c losely  with the  Potato  
Commission.  This i s  par t i cu la r ly  t r u e  f o r  Mr .  Don Bakes  who devotes 
m o s t  of h i s  t ime to potato problems.  

Following i s  a breakdown of r e s e a r c h  funds by agencies  f o r  the  
f i s ca l  y e a r ,  1965-66: 

Washington State Po ta to  Commiss ion  $ 63,073.00 



Washington State University 
Sa lar ies  & Wages 

Indirect Costs* 

Operation 

U. S. D. A. Crops Research  

U, S. D. A. Entomology Research 

Total for  potato r e sea rch  $199, 139.56 

::These indirect  costs  cover administration, office, Laboratory 
and greenhouse space, utilities, general  operations,  land, 
i r r igat ion water  and other miscellaneous costs  not directly 
charged to r e sea rch  projects.  No indirect  costs  a r e  paid by 
the Potato Commission. 

The Potato Commission i s  increasing the grant  considerably for  
1966-67. Support for  present  programs will  be increased  to 
$77,101. 73 to provide fo r  increased  emphasis  on wireworm control 
and the purchase of special  equipment and instruments  for  the work 
on cultural pract ices .  In addition a $7,000 inc rease  will  be available 
for  a new program by Dr. Gene D. Easton to study the control of soft 
rot  diseases  of potatoes. 

Much of the f ie ld work with potatoes i s  done a t  the Othello Research 
Fa rm.  One of the r e a l  limitations i n  the program has  been lack of 
adequate potato s torage and handling facility to s tore  potatoes and 
evaluate resu l t s  of the field work. The l a s t  State legislature appro- 
priated $21, 000 for  such a facility providing this amount was matched. 
The Washington State Potato Commission has  allotted $21, 143. 00 f o r  
matching this amount. To a s s u r e  an amount sufficient to build the 
facility needed, the Director of Research of the College of Agriculture 
has  allotted an additional $10, 500, thus making a total  of $52, 643 
available for  the building. Lt i s  hoped that this facility can be avail- 
able for the handling of the 1966 experimental crop. 

Personnel  of the Washington State University Coliege of Agricul- 
ture  and the U. S. D. A. Agricultural  Resea rch  Service a r e  highly 
appreciative of the excellent cooperation of the Washington State 
Potato Commission. Through this united effort, cu r ren t  potato prob- 
lems a r e  being solved and much new information i s  being obtained 
which will help to solve future problems a s  they a r i se .  
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IS VERTICILLIUM WILT TRANSMITTED 
THROUGH CERTIFIED POTATO SEED? 

J a m e s  W. Guthrie 
P lan t  Science Department - University of Idaho 

Vertici l l ium wilt  i s  a n  important  potato d i sease  i n  the West, p a r -  
t icular ly  to the old, gravity i r r i ga t ed  p a r t  of southeastern Idaho. This 
d i sease  i s  without a doubt, the one l imiting factor  i n  production i n  this  
section. One might even go so  f a r  a s  to say that  i f  Vertici l l ium wilt 
did not exist  i n  Idaho, and  production of high yields w e r e  common, 
that you would not be h e r e  today a s  representat ives  of the potato in- 
dustry  of Washington. Pe rhaps  this i s  s t re tching a point a l i t t le but 
the point i s  that  without this d i sease  i n  the production a r e a  of Idaho, 
the yield potential would be enormous.  

Potato production began some 30 to 40 yea r s  ago i n  southeastern 
Idaho but did not real ly  expand into a m a j o r  c rop  until about the advent 
of World War  11. With the g rea t  demand f o r  food by our  Government, 
potato production was  forced to acce l e ra t e  to a level  many t imes  great.- 
e r  than the pre-war  days. How was  this accomplished? In  many 
c a s e s  a l l  normal. cui tural  p rac t ices  w e r e  abandoned, in  par t icular  the 
prac t ice  of rota.tion, Year a f te r  year  potatoes w e r e  planted following 
potatoes. Such. intensive cultivation is a l l  that  i s  needed to accentuate 
many pathological p roblems and  such w a s  the case ;  Vertici l l ium wil t  
became one of the m a j o r  problems.  This  rapid inc rease  i n  potato 
production caught the Cert i f ied seed  grower  short ,  so  m o r e  and m o r e  
use  of local  seed was  employed to a t tempt  to del iver  the tonnage r e -  
quired for  human consumption. Soon the yield p e r  a c r e  began to drop 
until now the average  number  of sacks p e r  a c r e  i n  southeastern Idaho 
i s  much l e s s  than that  of the newer a r e a s  i n  southwestern Idaho. One 
thing that should be mentioned i s  that  the quality of the potatoes, and 
by that I mean the cookability, has  never  suffered f r o m  this disease.  
In f ac t  a professional colleague of mine once, jokingly sa id  that  Idaho 
potatoes a r e  what they a r e  because of Vertici l l ium, o r  that this dis-  
ea se  was  actually a bless ing i n  disguise. I r a the r  doubt that this i s  
t rue ,  but in  any case  wilt  does not cause a loss  of this kind of quality. 

Wilt i s  not equally distr ibuted i n  Idaho o r  a t  l e a s t  it i s  not equally 
severe .  F o r  example, southeastern Idaho's old gravi ty  i r r i ga t ed  land 
i s  thoroughly saturated,  whereas  the newer land broughi into product- 
ion since 1950 and wa te red  with spr ink le rs  i s  much  l e s s  influenced by 
this disease.  Southcentral  o r  the Magic Valley now stands a t  about the 
stage eas t e rn  Idaho was  some 20 years  ago. Wilt i s  p resen t  but not 
a l l  f ie lds  a r e  completely saturated.  Southwestern Idaho i s  relatively 
f r e e  of wilt o r  a t  l e a s t  the new land brought into production during the 
l a s t  5 to 10 years  i s  not saturated yet. He re  potato yields can go a s  
high a s  400 sacks to the a c r e .  

This  variation r a i s e s  some  questions a s  to why this occurs .  No 
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s imple answer  can be given. F o r  example,  i n  southeastern Idaho wilt 
is a limiting fac tor  in  potential yield on the old gravity land. On the 
other  hand wil t  i s  not this important  on the new land surrounding this 
a r ea .  One obvious difference i s  that because of the i r r egu la r  t e r r a i n  
the crop i s  wa te red  by spr inklers .  Potato  s eed  obtained f rom infested 
land has  been used  for  y e a r s  to plant the new ac reage  but the disease 
i s  s t i l l  not a limiting factor .  Potato s eed  f r o m  infested land has  like- 
wise  been used  to plant the acreage  i n  the  Magic Valley and no doubt i n  
southwestern Idaho a s  wel l  but wilt has  not become equally severe .  
During the l a s t  ten yea r s  potato growers  i n  southwestern Idaho have 
planted cer t i f ied seed  a lmos t  entirely not  because of wilt  but because of 
potato v i rus  d i sease  problems.  

The l i t e r a tu re  on the subject  of tuber-borne inoculum of the  wilt  
o rganism has  been studied by many r e s e a r c h e r s  for  many years .  I 
at tempted to review this subject  and finally l imited myself  to the l a s t  
ten years  and to those citations i n  the Potato  Journal .  

Rieman and Schultz dveloped a var ie ty  called Red Beauty with r e -  
s is tance to wilt.  Wheeler and Akeley brought out the var ie ty  Onaway 
with s imi l a r  r e s i s t ance  and i n  Idaho the potato var ie ty  Menomonee was  
found to be r e s i s t an t  to wilt. the P r e s e n c e  of the pathogen, Vertici l-  
l ium albo a t r u m ,  i n  tubers  has  been established. Dar re l l  reported 
that  tuber nec ros i s  w a s  re la ted to wilt but was  too var iable ,  difficult 
to i n t e rp re t  and did not co r r e l a t e  with the levels  of infection f o r  the 
vines. Eddington s ta ted  that  both the mic rosc l e ro t i a l  type and the da rk  
mycel ia l  type invaded the tubers  but the f o r m e r  was  m o r e  important  
regarding tuber  browning. Folsom and  Friedrnan noted that V. albo 
a t r u m  was  i so la ted  f r o m  tubers  exhibiting a pink eye condition i n  the 
Katahdin var ie ty .  Akeley e t  a1 studied tuber  t ransmiss ion  i n  28 v a r -  
i e t ies  and repor ted  that  m o s t  of them c a r r i e d  the pathogen but that 
discoloration did not preclude the p re sence  o r  absence of this pathogen. 
Waggoner s ta ted that  under  conditions i n  Connecticut the u s e  of ce r t i -  
f ied seed  did not control  wilt. Robinson r epo r t ed  that  wilt originating 
i n  s eed  stocks could be controlled by s e e d  t r ea tmen t  with Semesan Be1 
o r  acid m e r c u r i c  chloride. 

F r o m  this sho r t  review it appears  that  m o s t  ag ree  that  wilt i s  tuber 
borne; that  discoloration of the tuber  i s n ' t  essen t ia l  fo r  identification 
of tuber  infection; that  res i s tance  va r i e t i e s  a r e  the ult imate answer  to 
wilt  control; and that  the u s e  of cer t i f ied seed  i s  beneficial  i n  some 
potato a r e a s  f o r  wilt  prevention and not  i n  o thers .  

In 1960,  I published a bulletin on Vert ic i l l ium wilt  (Res.  Bul. 45)  
which incorporated the r e su l t s  of many  r e s e a r c h  p rog rams  a t  the 
Aberdeen Branch Exp., Station.. The portion on s e e d  t ransmiss ion  con- 
s i s ted  of a study of a t tempted isolation of the fungus V. albo a t r u m  
f r o m  tubers  grown in  the main  cer t i f ied seed  growing a r e a s  of Idaho 
and f r o m  two locations of intensive commerc i a l  production i n  Idaho. 
As you can s e e  i n  the table projected the p re sence  of this pathogen i n  
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cer t i f ied seed i s  e i ther  non-existing o r  so  low that we feel  that  i t  does 
not constitute a problem, The two commerc ia l  a r e a s ,  Aberdeen and 
the Rexburg (actually r e f e r r e d  to a s  the Egin Bench) a r e  both focal  
points of this disease and a r e  expressed  i n  the amount of this pathogen 
isolated f r o m  tubers .  

How valuable i s  cer t i f ied seed? F r o m  the standpoint of var ie ta l  
quality and cer ta in  tuber t ransmi t ted  d i seases ,  certif ied seed  i s  v e r y  
important.  I s  Verticil l ium wilt  t ransmi t ted  through certif ied seed?  I 
believe i t  i s ,  but I a l so  believe that many fac tors  may  determine how 
efficient this i s  as a source of field contamination. In an a r e a  like 
Aberdeen i f  wi l t - f ree  certif ied seed  had been used f r o m  the beginning 
of intensive potato culture g rea t e r  yields of potatoes could have been 
possible. Once the pathogen i s  spread  throughout the soi l  the use  of 
cer t i f ied seed  for  the purpose of Verticil l ium control i s  not beneficial. 
Let  m e  say  once again; the value of cer t i f ied seed in  commerc ia l  
potato a r e a s  i s  s t i l l  ve ry  important  and probably essent ia l  for  high 
yield production f o r  the control  of other  d i seases  such a s  bac ter ia l  
r ing ro t  and the var ious v i rus  problems.  

Numbers of Tubers  f r o m  Idaho Seed and Commerc ia l  
Areas  in  Relation to Infection by V. albo a t r u m  

Total tes ted Tuber s  without Tubers  with 
1958-1959 V. albo a t r u m  V. albo a t r u m  

Teton Basin 420 420 0 

Ashton 373 372 1 

Los t  River 327 326 1 

Grace  452 45 1 1 

McCall  135 135 0 

North Idaho 109 106 3 

Salmon 59 59 0 

Misc.  310 309 1 

Total  2.212 2,207 7 = 370 

Abe rdeen 326 273 53 = 16% 

Rexburg 114 79 35 = 3070 
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