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During the past  s i x  years, the number and the s i ze  of s o i l  spots wherein 
potato plants die  prematurely has been increasing. I n  some of these areas the 
plants  have died because of a soil-borne disease known as  Vertici l l ium w i l t .  
This organism i s  prevalent i n  virgin s o i l s  i n  the Columbia Basin and through- 
out most cult ivated areas of the United States.  The plants  seemingly grow 
normally u n t i l  hot weather occurs, a t  which time the plants  begin t o  turn 
yellow and die  before a sa t i s fac tory  y ie ld  of potatoes has been produced. 
More recently, the premature death of the plants  i n  many of these s o i l  spots 
i n  potato f i e l d s  has been associated with potash deficiency. Potash deficiency 
occurs primarily on leveled areas and cut spots within a f i e ld .  The plant  
symptoms f o r  Yertici l l ium w i l t  and potash deficiency may appear similar but 
d i f f e r  enough so the two causes can be distinguished. A def in i te  diagnosis 
can be made by the use of s o i l  and t i s sue  t e s t s  t o  determine whether or not 
potash i s  limited. The Vertici l l ium organism i s  so generally prevalent tha t  
i t s  i so la t ion  s t i l l  leaves the question unanswered whether it was primary or 
secondary. It can be primary. 

Preliminary s tudies  t o  t e s t  the e f f ec t  of s o i l  fumigation on the yield and 
quali ty of the potato crop were begun i n  1958. Increased plant growth and 
improvement of the root systems as well  as  increased yield were observed, but 
no attempt was made t o  obtain quant i ta t ive  differences. 

An experiment was conducted on the Percy Driggs farm in 1960 t o  t e s t  the e f fec t  
of s o i l  fumigation on yield ,  grade and blackspot suscept ib i l i ty  of the 
potatoes. The f i e l d  used was known t o  produce plants  which died early. The 
cropping history was beans i n  1959, beets i n  1958, potatoes i n  1957, corn i n  
1956, and peas and clover i n  1955. The p lo t s  were uniformly f e r t i l i z e d .  The 
f e r t i l i z e r  was banded through the planter  a t  planting time. 

The chemical used t o  fumigate the soil, was chloropicrin, which i s  also known 
as  tear-gas, and by the t rade name of Picfume. To t r e a t  an acre of ground with 
35 gallons of t h i s  chemical would cost  about $400. The chemical nevertheless 
was used i n  t h i s  experiment because it was believed t o  be the most effect ive 
chemical against soil-borne organisms. I f  a major problem could be demonstrated 
by the use of t h i s  chemical, addi t ional  s tudies  t o  f ind  chemicals which would 
be effect ive and cheap enough t o  be used by growers would seem warranted. The 
r e s u l t s  of the 1960 fumigation experiment are  shown i n  Table 1. 

Table 1: Results of the 1960 So i l  Fumigation Experiment 
Total Yield No. 1 grade No. 1 grade 
CWT/Acre CWT/Acre Per cent 

Picfume 35 gal./A 479 353 73 
Picfume 35 gal./A + t a rp  478 359 75 
Picfume 12 gal./A 496 352 71 
Picfume 12 gal./A + t a rp  494 356 72 
Check 326 2 U  65 



It  can be seen t h a t  t rea t ing  the s o i l  with chloropicrin a t  the r a t e s  used 
great ly  increased the t o t a l  yie ld ,  the yield of No. 1 grade potatoes and the 
percentage of No. 1's. The 12 gallon r a t e  of application appears t o  be s l igh t ly  
be t t e r  than the 35 gallon r a t e  per acre, but these r e s u l t s  may have been in- 
fluenced by planting too soon a f t e r  the  application of the chemical. The 
plants  i n  the p lo t s  where the high r a t e  of application was used took almost 
three weeks longer t o  break through the s o i l  than was the case i n  the check 
p lo t  and where the 12 gallon per acre r a t e  was used. 

S o i l  fumigants require a minimum s o i l  temperature of about 60 degrees Fahrenheit 
t o  be most effective, and a waiting period of a t  l e a s t  two weeks a f t e r  appli- 
cation before potatoes can be planted. These requirements delay planting i n  
the spring u n t i l  about the f i r s t  of May, which i s  much too l a t e  f o r  a large 
portion of the Washington crop, often planted as  ear ly  as the  l a s t  week of 
March and the f i r s t  week of April. 

Experiments with f a l l  applications of fumigants began i n  1961. Fa l l  applications 
would allow ample time between the time of fumigation and the time of planting 
f o r  the chemical t o  be completely dissipated from the s o i l .  The experiment 
was conducted i n  the  same f i e l d  as the  1960 experiment, the history of the 
land being the same except tha t  it now had grown one addit ional crop of potatoes. 
The'land was i r r i ga t ed  and deep disked and i n  a good moist, f r i a b l e  condition 
a t  the time the treatments were applied. The f i e l d  was pre-marked t o  make 
sure of where each row of potatoes would be located when Lhey were planted the 
following spring. The chemicals were applied as  recommended by the manu- 
facturers ,  except t h a t  a band application was a lso used t o  reduce the cost. 
The band application consisted of applying half of the amount of chemical used 
f o r  complete coverage i n  two bands twelve inches apart. The f i e l d  having been 
pre-marked, it was then possible t o  plant  between these two bands of chemical. 
The potatoes were planted on April U with a press wheel potato planter.  One 
hundred and fifty-two pounds ofnitrogen and 190 pounds of P2O5 were applied 
i n  bands a t  planting time. No potash was used. Zinc was mixed with the 
f e r t i l i z e r .  A s  f a r  as  possible, cu l tu ra l  pract ices  were uniform throughout, 

The r e su l t s  of t h i s  experiment are  shown i n  Table 2. 

Table 2: Results of the 1961 - 62 S o i l  Fumigation Experiment 

Picfume 
Picfume 
Picfume 
Pic + Telone 
Telone 
Telone 
Vapam 
Vapam 
Vorlex 
Vorlex 
Check 
Check 
Terraclor 
Terraclor 
Check 

9 g a l  complete coverage 
7.3 ga l  II 11 

5.4 ga l  It If 

5.4 + 20 11 
I, 

20 ga l  I I  I )  

40 ga l  I, It  

40 ga l  1, I1 

80 ga l  I I  11 

20 g a l  tt  11 

40 ga l  , 1, 

s o i l  l e f t  loose 
s o i l  l e f t  loose 

40 lbs./A t i l l e d  once 
80 lbs./A t i l l e d  once 

s o i l  l e f t  loose 

9 g a l  banded 338 
7.3 ga l  :: 294 
5.4 ga l  250 
5.4 + 20 " 444 
10 ga l  'I 377 
20 ga l  315 
20 ga l  " 23 2 
40 ga l  422 
10 ga l  " 333 
20 ga l  417 
s o i l  l e f t  loose244 
s o i l  l e f t  loose255 
t i l l e d  twice 245 
t i l l e d  twice 224 

s o i l  ro l led  263 



Several check p lo t s  were included because V e r t i c i l l i w  frequently does not 
occur uniformly throughout a given f i e l d .  I t  can be seen tha t  the yield  of 
the check p lo t s  was generally low, i n  f ac t ,  lower than the check p lo t s  i n  1 9 a .  
I t  may be t h a t  the  lower y ie ld  of the check p lo ts  i n  1962 was the r e s u l t  of one 
addit ional year of cropping the land t o  potatoes. This would seem reasonable, 
since the top y ie lds  were iden t ica l  t o  those of the previous experiment. It 
can be seen tha t  a number of the s o i l  treatments produced yields  substant ia l ly  
greater than those which occurred on the check p lo ts .  The top yield  was pro- 
duced by the 80 gallon per acre r a t e  of Vapam. This chemical, l i ke  Picfume, 
i s  too expensive t o  be used f o r  potatoes on a commercial scale.  It can be seen 
tha t  the compound Telone a t  the 20 gallon per acre r a t e  produced a yie ld  of 
373 GWT per acre. When half of this ra te ,  or  10 gallons per acre was applied 
i n  two bands and the planting was done between these bands, the yield  produced 
was equal t o  t h a t  produced by double the  amount of chemical used over the  
en t i re  area. Telone is  a r e l a t i ve ly  cheap chemical and can be applied a t  a 
cost  of $40 t o  $50 per acre. 

One of the most in te res t ing  aspects of the experiment was tha t  Picfume, which 
is primarily a fungicide a t  the r a t e s  used, gave substant ia l  increases i n  
yield, but Telone, which i s  s t r i c t l y  a nematocide, a lso gives subs tan t ia l  
increases i n  yield.  This poses a question as t o  the  type of problem with which 
we are dealing. Is it primarily Verticillium, or  i s  it a combination of both? 
Nematode counts were made i n  samples of s o i l  taken from t h i s  f i e l d  several  
years back, and i t  was concluded on the basis  of these counts tha t  nematodes 
were not a major problem, 

An additional experiment was put out t he  f a l l  of 1962 and w i l l  be planted t o  
potatoes i n  1963. The purpose of t h i s  experiment is t o  use combinations of a 
fungicide and a nematocide a t  r a t e s  which would be economically feas ib le  f o r  
the grower, and t o  determine whether o r  not the e f fec t  of a fumigation w i l l  
l a s t  f o r  two years. Much i s  ye t  t o  be learned about t h i s  problem, 




