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INTRODUCTION 

Information concerning the effect  of so i l  t empera ture  on fumigation 
usual ly  deals  with control. of nematodes r a the r  than fungal pathogens 
such a s  Vert ic i l l ium wilt* Ho-wever, bas ic  principles should apply to 
both problems.  Goring ( 2 )  and F i s h e r  ( l j  repor ted  that t emperz ture  
can  affect  the diffusion and ac t im  of a fumigant in many ways. F o r  a 
fumigant to be effective it mus t  change f r o m  a liquid to a vapor and this 
p roces s  i s  great ly  influenced by so i l  tem.peratuse. As  tempera ture  in -  
c r e a s e s ,  vaporization increases  s o  that  a g rea t e r  proportion of fumi- 
gant i s  i.n the a i r   ath her then the water  portion of the soi l .  The diff?lsion 
r a t e  of a fumigant a l so  increases  fn soil  a s  the tempera ture  i nc reases .  
Too high a so i l  t empera ture  causes  rapid diffusion and loss of a fumi-  
gant f r o m  the soil before i ts  toxic vapors  can  affect soi l  o rganisms .  
Too low:a.:soil t empera ture  a l so  l imi t s  diffusion and activity of a fumi- 
gant. 

Ni lsen ( 3 )  considered soil t empera ture  a s  one of the c r i t i ca l  f ac to r s  
in  so i l  fumigation and  l isted 40° to 800F a t  the 6 in.ch level a s  the temp-  
e r a t u r e  range suitable for  soi l  fumigants in generai .  Powelson and 
C a r t e r  of Oregon (41, in their  f a c t  shee t  to f a r m e r s  on fumigating for 
Vert ic i l l ium wilt control ,  reported that  m o s t  fa1.l and spr ing so i l  t emp-  
e r a t u r e s  a r e  sat isfactory,  but that  t empera tures  between 450 and 60°F 
a t  the  6 inch depth a r e  des i rab le .  

The following 1s a r epo r t  of a p re l imina ry  experiment on the effect-  
lveness  of cer ta ln  fumigants applied a t  dlfferent sol1 tempera tures  f o r  
the control  of Vertici l l ium wilt i n  potatoes.  

HJSTORY OF SOIL 

This exper iment  was conducted in Shano silt l o a m  a.t the Othelio 
R e s e a r c h  Farm.  near  Othello, Washington The field -was infested in  

reces 1965 with the Vertici l l ium wilt o rgan i sm by planting potato seed  p' 
which had  been dipped into a microsc le ro t ia l  and conldial suspension of 
the organism.. Potatoes had not been grown on this land p r io r  to  1965, 
but symptoms of the disease were  s een  b y  the fa l l  of the s a m e  year .  
Seed pieces  planted in  1966 for  this exper iment  were  n.ot reinfested with 
the Vert ic i l l ium wilt organism.  

METHODS 

The field was chisled both c ros swise  and len&hwise 13 - 15 in. -- -- 

1/This  Investigation was made possible through grants  supplied by  
the Washington State Potato  Commission and DowbChemical Co. 
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1-12 in. in depth to loosen the soi l  for diffusion of 

fumigation t rea tments  of Telone P B ~ ~ ? '  (Telone R 
bromide-5% and chloropicrin-15% by weight) and 

eR jchloropicrin) (8070 and 20% by weight) (Table 1) 
Methy1,isothiocyanate and rela ted hydrocarbons,  100% 

applied to the plowed so i l  a s  preplant t rea tments  with in- 
deep and 9 in. a p a r t .  A ro l le r  packed the so i l  i m -  

. media te ly .a f te r  . ,  . injection" 
. , 

~ o i l ' t e m ~ e r a t u r e s  at. the 6 in. depth were  taken in  an unfumigated 
plot a t : t he  Othello Research  F a r m  during and  following fumigation. 
Tempera tures  were  recorded in  m.orning and afternoon with a m e r c u r y  
therr+?Yneter f r o m  March 4 to March  7 and were  recorded contin~u.o-usly 
from. March 8 to April. 10 with a F r i e z  Model No. 1100 soi l  thermograph. 

The f i r s t ,  second and third  furnipations with ~ e l o n e R ,  
~ e l d 2 e R f ~ i ; f u m e R  and ~ o r l e x F  were  to  b e  made a t  soi l  t empera tures  
ranging between 300-.35oF, 40°.-45°F and 50°-55OF, respectiveLy. The 
mean  soil. temperatures  f o r  the f i r s t  (March  4 ) ,  second (March 16) and 
th i rd  (March 30) fu.migations were  340F, 44OF and 5Z°F. The temper-  
a t u r e  variations due to  weather fl-ucti~ations 10 da.ys af ter  the 3 fumiga- 
tions ranged f r o m  330-47OF, 39"-50F and 47O-590F, respectively.  

. , .  

The s o i i  was re la t ively d r y  a t  fumigation. Soil mois ta re  in the 2 
to  8 in: layer  on March 16 and March  30 was 11.4% and 10 .3% (based 
on so i l  dpy'weight) compared to a n  approximate field capacity of 21% 
and 15 -baP, wilting point of abo~3.t 6% 4.1. Sc31 mois ture  was not de te r  - 
mined on March 4, however, s ince no m o i s t u ~ e  fe l l  from. March 4 to 
M a r c h  16, soil, moisfxre during this per io? would be close to the 11.4q0 

EXPER TMENTAL DESIGN 

t was 4 rows  of potatoes wide (12 FtD ) 
gth. Ten-foot a l leys  a t  the beginning and end of each 

ed a s  buf fe rs  for the  t r ea t ed  plots.  A11 data shown in 
for  so i l  t empera ture  readings a r e  means of 6 replications.  

was located in a r andom complete block design exper.-  

STATISTICAL ANA.I,YSTS 

analysed by  accepted s ta t i s t i ca l  procedures .  Analysis 
sed  to  determine if any group of data were  significant. 

T e s t  was .utilized to  com-pare means. Means [Table 1) 

3 /  /T-he'trade names  of chemicals a r e  u sed  to define specifically the - 
products worked with in  this paper .  Use of the t r a d e  name  does 
not constitute a guarantee or  war ran tee  of the product by  Washing- 

,:..toh.S+a.~e~iUniversity , or that  the behavior of s imi l a r  products would 
be the s a m e  o r  different f r o m  the ones used.  

4 /  Es t imate  obtained f:rom. 1965 Bureau  of R ecl.amatj.on r eco rds  for  a - 
Shano gilt loam. 

. . 



assoc ia ted  with the s a m e  le t ter  of the alphabet a r e  not significantly 
different.  

RESULTS AND DISCUSSlON 

The interval  in t ime  between the l a s t  fumigation (March 30) and 
planting (May311 was over 6 weeks.  The t ime interval  generally r e -  
commended f o r  fumigation i s  10 days to 2 weeks before  planting; 
therefore ,  it i s  unlikely that  toxic amounts of fumigants remained  in 
the  so i l  to affect germination o r  growthof the  potato crop.  

C,ompared to the control ,  ~ e l o n e R  alone did not i nc rease  yi.eld 
r ega rd l e s s  of the soi l  t empera ture  range a f te r  application (Table 1) .  
However, the   el one^ t picfumeR (chloropicrin) combination gave 
significant increases  in  yield a t  al l  of the so i l  t empera ture  ranges  

R tes ted.  Telone PBC contains the s ame  am.ount of TeloneF 2s  the 
~ e l o n e R  t pic£umeR combination, but 5% l e s s  chloropicrin (oy weight). 

R Telone PBC a lso  contains propargyl  bromide (5% by weight:'. This 
TeloneR t Propargyl. brom-ide t chloropicrin mix ture  produced signi-  
f icant  yield increases  when applied in  the t empera tu re  ra.nges of. 39"- 
50°F and 47O-59OF but not a t  the 33"-470F range.  Actually, t he re  was 
l i t t le  difference in  tempera ture  between t k  330-47OF and 3 9 ' - 5 0 0 ~  
range;  therefore ,  it is  not possible to de te rmine  if these differences in 
yield a r e  due to compositi.on of chemicals  in ~ e ~ o n e R  t PicfumeR and 
Telone P B C ~  or  due to  so i l  t empera ture .  Significant yield responses  
occu r red  when. ~ o r l e x R  was applied a t  soi l  t empera tu re s  of 330-470F 
and 390E-50°F but not a t  47O.-49OF. Representat ives  of the Morton 
Chemical  Company r e p o r t  that other exper iments  indicate ~ o r 1 . e ~ ~  io  
b e  effective in cooler soi l  t empera tures .  

Vert ic l l l ium wilt generally was delayed in  t rea tments  whlch p r o -  
duced s q a i f i c a n t  yield i nc reases .  

fected by  any fumigation t r ea tmen t  o r  t empera ture  following appiication. 

SUMMARY 

Pre l imina ry  resu l t s  from. this exper iment  indicated that  yield r e -  
sponse may  b e  obtained in  Vert ic i l l ium infested soi l  by ap  lication of 

o 8 . .  fumigants a t  so i l  t empera tures  which ranged f r o m  33 -59 F durlng the 
10-day period following fumigation. Lower or  higher so i l  t empera tures  
were  not tested.  The re  was some  indication that some fumigants may  
not b e  a s  effective when so i l  t empera tures  a r e  near  the lower and 
higher portion of this range.  

A t  this t ime Washington State University does not recommend 
fumigation for  control. or  delay of Vert ic i l l ium wi.lt. This study will. 
continue. 

5 i  P e r s o n a l  communication - i 
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Table 1. The effect of fumigation and so i l  t empera ture  
following fumigation on Vert ic i l l ium wllt and yield. 

Fe r t i l i ze r :  300 N, 150P, 150 K ,  10 Zn. Planted: May 13 
Harvested:  October 14 - 

Soil  Mean Mean Mean 
Temp ~ Vert .  q0U.S yield 

Fumigant  & Gals.  /A. (OF)  11 wilt - 2 / No. l?! cwt. --- /A. - 

Telone,  30 33-47 17 d 89 465 c 

Telone,  30 39-50 13 cd 88 479 bc 

Telone,  30 47-59 18 d 90 465 c 

Telone PBC,  30 33-47 8 abc 8 8 545 ab 

Telone PBC,  30 39-50 5 ab 41 - 88 581 a- 4 / 

Telone PBC,  30 47-59 3 a- 41 8 7 4 / 624 a- 

4 / 8 5 624 a 41 - Telone t Picfume; 201-5 33-47 2 a.- 

4 / 4 a- 9 0 
41 

Telone +:Pic  fume, 20+5 39-50 595 a- 

86 4 / Telone f Picfum.e, 20+5 47m.59 6 abc 595 a- 

Vorlex,  30 33-47 4 a- 4 /  9 1 574 a& 

Yorle  

Vorlex,  30 47-59 6 abc 89 545 ab 

Control  - - - 14 cd 87 479 b c  

1/ Temperature  variation during the 10.-day per iod following fum-iga- 
-, 

tion a t  the 6" soi l  level. 
2 /  Number of plants showing Vert ic i l l ium wilt symptoms out of 

-, 

approximately 23 plants per  20 f t .  plot row. 
3 /  Data not significant according to  the F t e s t  a t  the 570 level. - 
41 Values significantly different f r o m  the control  according t o  -, 

Duncan's Multiple Range T e s t  a t  the 5% level.  


