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REVIEW OF PREVIOUS WORA 

Fumigation 

Since 1948, various soil fumigants have been tested for the control 
of Verticillium. wilt in infested so i l s .  Nielson (11) of Idaho found 
chloropicrin to  delay wilt of potatoes and inc rease  product ion Young 
(15) of Oregon in 1956 reported that  vapam@?/  delayed wilt; however, 
Guthrie (5) of Idaho did not obtain a yield response  when he appli.ed 

vapa& Menzies and Nelson (10) of Washington reported no 
response  in yield of potatoes when he t reated severe ly  infested 
Yakirna Valley soi ls  with ethyl.ene dibr pde Powelson and Car t e r  
(121, between 1961 and 1964, found DD e t  ylene dibrom-i e l  
ch.lloropicri.n, . Te.lone@ vapa& Vidden and V o r I . e x b o  g i v i  
v e r y  high yield responses  on wilt infested so i l s  near  K1am.at.h Fa l l s ,  
O r e g o n  Kunkel and Weller (9)  found in experiments  conclocted in 
the Columbia 1958-1963 that chl 
v a p a m B 7  mixture  of Telone 
yields signigicantly compared to the control.. Both Kunkel and Weller 
(9)  and Powelson and Car t e r  (12) repor ted  significantly higher yields 
in fumigated soi ls  than non-fumigated soils 1, 2, and even 3 years  
a f te r  t reatment .  

Eas ton  ( 1 , 2 , 4 )  in 1963, 1964 and 1965 a l s o  obtained yield responses  
f r o m  fumigation ixtures in experiments nea r  P r o s s e r  and Othello, 
Washington. D D g t  chloropicrin.  M-2467 
Vidden a, M-2467 +, chloropicrin,  Telone 

p r o p a r g y l  bromide + chloropicrin) a s  well a s  
significantly increased yields. Fumigation 
alone without chloropicrin did not produce significant yield responses .  
P lo t s  of 'Verticillium wilt infested so i l  fer t i l ized a t  r a t e s  of 100, 150, 
200 and 300 bs  of N pe r  a c r e  (Ammonium ni t ra te  form) and fumigated 
with Telon b R t chloropicrin produced higher yields and grea te r  
numbers  of tubers  than plots receiving only the fe r t i l i zer  treatm.ents. 

11 This investigation was made possible through grants  supplied by - 
the Washington State Potato Commission, Dow Chemical. Company, 
Chemagro Corporation, Diamond Alkali Company, and Niagara 
Chemical  Division. 

2 /  The t rade  nam.es of chemicals a r e  used  t o  define specifically the - 
products worked with in this paper .  Use of the t rade  name does 
n.ot constitute a guarantee o r  warran tee  of the product by Washington 
State University or that the behavior of sim2lar products would be 
the s a m e  of different: f r o m  the ones used .  



Work a t  P r o s s e r  and Othello in 1964 and 1965 showed that  there  was no 
significant yield response beyond the first year a f t e r  fumigation (4). 
This information is  in contras t  to that  of Powelson and Car t e r  (12) afid 
Kunkel and Weller (9)  

Systemic Insecticides 

Hoyman (6)  reported that  the p rog res s  of Vertici l l ium wilt in 1963 
was  l e s s  rapid and the yield and p e r  cent of U. S. No. 1 tubers  were  
g rea t e r  in a 25 f t .  row banded with 3 lbs .  active ~ i - S ~ s t o r @ ~ e r  a c r e ,  
than in a non-treated row. This ~ i - s y s t o n @ t r e a t m e n t  yielded 180 
cwt. /A m o r e  than the untreated control  (8) .  La te r  laboratory t e s t s  
showed Di-Syston to b e  the l ea s t  effective of 6 insecticides tes ted in 
depress ing  ,Verticillium. a lbo-a t rum Reinke and Berthold,  the fwngus 
which causes  Vert ic i l l ium wilt (6 ) .  

Hoyman (6,  7) fur ther  repor ted  that  ~ i - .Sys ton@granules  (31bs. I . 
act ive per  acre! and Bay  37289 granules  (31bs, active per  a c r e )  banded 

I 
a t  planting in 1964 significantly i nc reased  yield over that of the u n t r a t e d  
control  on wilt infested soi l .  Fo i i a r  s p r a y  applications of Di-Systo-.. 
(9 .72  lbs .  active per  a c r e )  and Systox (3.18 lbs .  active per  a c r e )  a l so  
w e r e  reported produce inc reases .  These 4 sys temic  
insecticide t rea tments  Bay, 37289 granules ,  
Di-.Systo@spray, and 241, 238, 203 and 160 
cwt. /A m o r e  than the control ,  respect ively.  

Hoyman (8)  reporred in  1965 that  D i - 3 y s t o n B b a n d e d  a t  planting 
(31bs. active per  a c r e ) ,  s idedressed  ( 3  lbs ,  active per  a c r e )  and 
both banded at planting and s ided res sed  la ter  produced significantly 
higher yields than the non-treated controls .  He a l so  repor ted  ~ e m i k R ,  
a new sys temic  insecticide,  to  yield 300 rwt .  /A m o r e  than the control  
when applled by  both banding a t  planting (1. 5 lbs.  active p e r  a c r e )  and 
l a t e r  s idedressed  (1 .5  lbs.  active p e r  a c r e ) .  

Schultz (13) of New York applied Di -~ys ton@as  a liquid concentrate , . 

through sp ray  nozzles a t  t ime  of planting a t  the r a t e  of 5 gals .  p e r  1 

a c r e .  Under the conditions of this t r i a l ,  D i - ~ y s t o n R  was ineffective 
in  controlling Vert ic i l l ium -wilt or  increasing yield. 

, .  . 
4) i n  1965 a t  the  R e s e a r c h  F a r m  near Othello applied 
'Verticillium infested so i l  a s  a preplant b roadcas t  

I 

t r ea tment .  D i - S y s t o B a t  r a t e s  of 3 and 9 lbs.  active per  a c r e  failed 
to  delay Vertici l l ium wilt symptoms o r  i nc rease  production compared 
to  the control .  In this s ame  experiment ,  ~ a n s t a n B ~ r a n u l e s  a t  the 

!. 
b. r a t e  of 60 lbs.  active per  a c r e  significantly increased  the yield 123 

cwt. /A over that of the control. 



REASON FOR FURTHER EXPERIMENTATION --- 

Because of the pre l iminary  evidence that ~ i - s  ysto&might i nc rease  
yield on Vert ic i l l ium wilt infested soi l ,  it was decided to t e s t  Di-Systo 
extensii-ely in  1966 and a l so  to  compare  it with ~emik@ ~ a n s t a u a  

B 
other.  exper imental  chemicals ,  and 3 fumigation t rea tments .  Two 
experiments  were  conducted at  the H. P. Singleton Headquarters nea r  
P r o s s e r  and 3 experim-ents we conducted a t  the Othello Resea rch  
F a r m  near  Othello. Di ..Systo I@ appLications included broadcas t  
be fo re  planting, banding a t  planting, s idedress ing  af ter  planting, and 
a combination of banding and s idedress  t rea tments .  

HISTORY - OF VER TICILLLTJM -- INFESTATION OF SOIL 

P r o s s e r ,  1966 (Tables  1, 3 ,  4) 

The plot a r e a  uti l ized in  the 1966 experiments  a t  the H. P. Singleton 
Headquarters  near  P ~ o s s e r ,  Washington. had never  grown putatoes 
p r io r  to 1966; however,  commerc ia l  potatoes had been r a i s ed  to the 
wes t  of this f ield approximately I0  years  e a r l i e r .  It was a.ssum.ed 
that  the so i l  would b e  infested with Vert ic i l l ium wilt o rganism by 
wind blown inocul.um f r o m  the commerc i a l  f ie ld  to  the west. 

Othello, 1966 (Tables  2 ,  3 ,  5 and 6) 

Soil  a t  the Othello Resea rch  F a r m  nea r  OtheL1.0, Washington was 
infestec! in 1965 with the Verticillium. wi1.t organi.sm b y  planting 
infested potato seed  pieces.  These seed  pieces  had been djppcd 
into a suspension of conidia and mic rosc l e ro t i a  of the organism.. 
Symptoms of the d i sease  were  seen  by  the fa1.l of that year .  P lan t  

-deb r i s  was plowed under to  i nc rease  th  

The seed  pleces planted a t  the H. P. Singleton Headquarters and 
the Othello R e s e a r c h  F a r m  in 1966 were  not reinfested wlth ?he 
V e ~ t l c i l l i u m  wilt organism.  

METHODS AND M A T E R U L S  

Othello and P r o s s e r ,  1966 (Tables  i -6)  

The fiel.ds were  chisel  plowed p r io r  to  fumigation 13.-15 in. deep 
both lengthwise and c rosswise  and plowed 11-12 in,  deep t o  loosen 
the soi l  fo d i f f u s i o g f  fumigan&! The t h r e e  fumigation t rea tments  
of T e l o n A  Telone + Picfum. and Telone PB@ were  applied a s  
preblant  t rea tments  with injectj.on chisels  9 in .  deep and 9 in. a p a r t .  
A ro l l e r  packed the so i l  immediately af ter  injection. 



Othello and P r o s s e r ,  (Tables 4-6)  

DACONLL 2787, ~ i , - S ~ s t o n . @  
w e r e  sp read  on the surface of-"le 

chiseled and plowed s o i l a n d  mixed to a depth of 4-5 in. with a 
garden rototi.ller . 

After f-umigation or application of the  broadcas t  t rea tments ,  the 
soil was packed, ditched, i r r iga ted ,  d i sced ,  and repacked. 

Othello and P r o s s e r ,  1966 (Tables 1-5) 

D i - ~ y s t o n a  ~ a n s t a n a  and ~ e m . i . G w e r e  banded a t  planting with 
r chemicals  attached to the potato planter.  
were  banded to  each s ide of the row through 

the fe r t i l i ze r  tubes along with the f e r t i l i z e r .  L.,a.nstan wa.s applied 
in  a sim.i.lar manner  except. two other tubes applied a 6-8 in. wide 
band of gra.nu1.e in f ron t  of +;he planter opening shoe.  ~ a n s t a a i s  not 
a sys temic  but a volatile so i l  fungicide; i t  was felt  that the opening 
shoe and closing d iscs  would s e r v e  to  mix  and distribute the chemical  in  
the soil .  

The s idedressed  t reatments  of Di -.Syston@ ~ a n s t a n a  and ~ e m i @  
w e r e  applied i n  one band a t  the s ide  of each. row by m.eans of e'oipment 
attached to  the f ront  potato cultivator designed for  application of 
granular  chemicals .  These chemicals  w e r e  applied about 1 inch 
deeper  than the potato seed  pieces and a t  dis tances  sufficient from. 
the s eed  pieces  toavoid contact wtth the l a t e r a l  roots .  The dis tances  

dates  were  ab 

? 
P r o s s e r  and Othello, 1966 (Table 3 )  > .  

One hundred s t e m s  were  collected a.t r andom from. 6 untreated 
plot s tar t ing 6 weeks a f te r  planzing a t  P r o s s e r  and s tar t ing 8 weeks 
a f te r  planting a t  Othello. The sampling hereaf te r  was a t  3 week 
intervals  a t  both locations. P r e s e n c e  of the Vert ic i l l ium wi.it organism 
f r o m  ea.ch stem. (app:~oxim.ately 1 inch above ground level) was 

4 /  de te rmined  by  growth on streptomycin.-alcohol agar .  -. 

P r o s s e r  and Othello, 1.966 (Tables  1 -2 .  4-6) 

Vert ic i l l ium wilt reading were  t;aken b y  recording the number  of 
wilted plants in one row of each 20 ft. t r ea tmen t  plot. 

-- 
41 Phytopathology 49~527.--528, 1959. - 



EXPERIMENTAL DESIGN 

Each  experimental  f ield plot was a t  l ea s t  4 rows of potatoes (12 
f t . )  and 20 f t .  in length. Ten foot. al leys a t  the  beginning and end of each 
20 f t .  plot s e rved  a s  buffers for the t r ea t ed  plots.  All. data shown a.re 
the m-eans of 6 replications.  Trea tments  w e r e  r a n d o m . 1 ~  Located in 
each replication.  

STATISTICAL ANALYSIS 

All  data except those in Table 5 were s ta t is t ical ly  analyzed by  
acceptab1.e procedures  (14). Analysis of var iance  was used to  de t e r -  
mine if any group of data were  significant. Duncan's Multiple Range 
T e s t  was u t i l i zed  to compa.re means .  Means associated with the sam.e 
le t te r  of the alphabet a r e  not significant1.y different a t  the 570 :!eve-. 

~~~ 

RESULTS .- 

Neither yield nor the per  cent of 51. S .  No. 1 grade  trxbers was 
significantly increased  by  D i  -systo& t rea tments  in  the 1966 exper i -  
ments  a t  P r o s s e r  and Othello (Ta.bles i and 2) r ega rd l e s s  of the r a t e ,  
the method of application., or  the date of application. Samplings of 
s t e m s  f o r  the Vert ic i l l ium wilt. organism. (Table  3) revealed 55% infect- 
ion a t  P r o s s e r  on September I, and 86% infection. a t  Othello on Septem- 
b e r  16. The wilt o rganism was presen t  in  stem. t i s sue  just  above 
ground level  about 7 o r  8 weeks after p1ant;ing and the f i r s t  plant wilt 
symptoms appea.red 12 to 14 weeks a f te r  planting. Vertisil.l.ium wilt 
plant readings showed that 13 out of 23 plants (78%) were  showing wilt; 
in  the untreated plots at. P r o s s e r  on August 23 (Table l j  and 1.0 out of 
23 plants (43%) w e r e  showing wilt in  the un t rea ted  plots a t  Othello on. 
September 12 (Table 2 ) .  h only one t r e  merit-sidedressing on July 

5 a t  Othello with 6 lbs .  active Di-Syston'n- &? was the incidence 
Vert ic i l l ium wilt significantly lower than the control .  

D i - ~ ~ s t o n Q  applied a s  a band, 
ment ,  was a l so  corn-pared with Temik 

control. a t  

a t  both P r o s s e r  and Othello. Telone P : ~ ~ @ ~ i e l d  574 cwt. /A a t  
P r o s s e r  and 639 cwt. /A a t  Othello, o r  104 cwt. /A and  178 cwt. /A. m o r e  
than the control? respect ively.  Telone f Picfume yielded 617 cwt. /A 
a t  P r o s s e r  and 639 cwt- /A a t  OthelLo or 147 cwt. /A and 178 cwt. /A  
m o r e  than the control ,  respectively. At  
highest yield cwt. / A )  for each chemical was 457 for  
523 for  Tern@ 515 for  L a n s t a n a  and 515 for  
13 l e s s ,  53 m o r e ,  45 m o r e ,  and 45 m o r e  than the control. (470 
cwt. /A) ,  respect ively.  At. Othello (Tab1.e 5) ,  the g rea t e s t  yi.el.d 



(cwt. /A) for  chemical  was 515 f o r  Di-syston@ 537 for  Tern& 
566 f o r  and 537 f o r  ~ e l o n a o r  54, 76, 105 and 76 m o r e  than. 
the control. (461 cwt. /A)  respect ively.  Temik@applied a s  a s idedress  
t rea tment  produced the sam.e yield a s  Telone (30 gals .  /A) which has 
never  shown a significant yiel response  in 3 years  of experimentation. h At 0thel.lo (Table 5 ) ,  Lanstan&aFPlled a t  15 and 30 lbs.  active/A. 
a t  planting produced 84 and 105 cwt. /A m o r e  than tbe control .  Possibly 
this represent-s a n  increased  yield response; however,  this response 
could a l so  be due to field variations in  fert i l ization o r  Vertici l l ium 
wilt infestation in tbe L a n s t a d B t r e a t e d  plots.  A t  P r o s s e r  p h y t o t ~ x i ~ i t y  
was seve re  a t  plant emergence in the plots t rea ted  with ~ a n s t a a a t  
30 lbs. active per  A .  and l e s s  s eve re  in  plots t rea ted  a t  15 lbs.  
active per  A a t  planting; however, only yields from. plots s idedressed  
a t  a r a t e  of 15 lbs .  a c t i v e / A w e r e  significantly reduced (Table 4).  
The reason  f o r  this reduced yield cannot. he  explained. 

Some of the t rea tments  with Di ? -Syston , @&mik@anddansta.n @ 
and fumigation with Telone ~ ~ @ / s n . d  Telon . + P3 cium aign:.fi- 

Verticiilium. wilt. on Se ..:ember 12 a t  Otheilo (Table 5) .  
and  elo one@+ P i c f u . m & ~ s o  significantiy reduced the 

percent  of tubers  with Rhizoctonia black scu r f  a t  harvest:. 

Di .~-syston@bradcast  a t  a r a t e  of 6 Lbs. act ive/A and rozotilled 
ia to  the soil. along with other exper imental  chemica1.s did not give 
a significant yie1.d response  (Table 6). 

Hoyman's r e su l t s  a.t P r o s s e r  (6?  7 and 8 with b ) i . - ~ ~ s t o n @ i n  1963, 
1964, and 1965 showed yield increases  of 180 to  241cwt. p e r  a c r e  
over t:he control  in Vertici l l ium wilt infested soi.1.s. My resu l t s   in^ 

R 1966 a t  P r o s s e r  and Othello show no yield response  f r o m  D i - ~ ~ s t o n O  
on. infested soil.  

Possibly,  these  differences in  resu1. t~ with Di-systo&can b e  
explained by  differences  b e t ~ ~ e e n  the plot. a r e a s  in. cropping sequ-ence 
or  contamination. by other potato pa ra s i t e s .  Hoyman2s experiments 
were  conducted on a field near  P r o s s e r  that  had grown i r r iga ted  
c rops  s ince 1.919 and had been cropped continou.sly to  potatoes s ince 
1958 ( b j .  The so i l  was heavily in-fested with abundant m.icrosc?.erotia 
of the Vert ic i l l ium wilt o rganism fo rmed  on and  within the vines 
of susceptible potato selections a.nd va r i e t i e s  during the 5 years  f r o m  
1958-,1963. It a l so  had bec0m.e contaminated with root knot nem-atode, 
Meloidogyne ha&Chitwood, ~ and nematode -gall  tubers  were  p re sen t  (8).  

My experiments  concerned with D i - ~ ~ s % o r @ t r e a t m e n t s  in 1966 
(Tables 1-6) wei-e conducted on infested so i l s  which had ei ther  never  
r a i s e d  potatoes o r  had r a i s ed  potatoes only 1 year  previously. No 
root  knot nematode galls  were  found on  any of the tubers  from. any  of 



t he se  experiments .  The experiments  were conducted in infested 
f ie lds  nea r  P r o s s e r  and Othello and were  not an the s a m e  field two 
y e a r s  in  a row. 

Yield i nc reases  f r o m  Di-~ys ton@might  occur in fields subjected 
to cont.in.~ous cropping to potatoes and con.seqi~.ently having infestations 
of Verticillium., root knot nematode o r  other pathogens in the soil .  
A few fields in Washington or  e lsewhere with s imi la r  cropping 
h is tor ies  may benefit from. application of Di-syston@ It shoirld be 
noted that  even the mos t  effective fumigants may  not produce signifi-  
cant yield increases  when applied t o  soils  nol: heavily o r  not uniformly 
infested with the Vert ic i l l ium o rgan i sm (2 ,  4). 

The reasons  yield i nc reases  occur when cer ta in  fum.i.gation t reat- .  
men t s  a r e  applied to Vert ic i l l ium wiit infested. soi ls  a r e  not known. 
Symptoms of Verticillium. wilt. a r e  on?v d.elayed by  fumiga t ion  With 
a long grawing season ,  the  -*il.ted pl.ants a.re kil led by  $,he organi-sm 
b d o r e  f r o s t  and the rnlcroselerotia! nvexwinterjr~g s tage  f a r m s  in. 
the  s t e m s .  Thu-s f a r ?  methods have not been cie-vel.oped to determine 
if fumigation reduces  the Vert ic i l i ium wilt o rganism in the soil .  

Nielson (1 1) repor ted  tha'. yield can b e  increased  by,nitrogen 
f e r t i l i z e r  in  Vertici1.l.i.um infested so i l s .  Eas ton  (4) f0un.d yields and 
the number of t-ubers to b e  sigrrificantiy increased  in plots t rea ted  
wit1 100 to 300 !bs. of available N per  a c r e  in. t;he form. of Ammonium 
ni t ra te  compared to untreated plots in Verticilllium infested field 
near  Othello. Fumigation with Telone 6 + chloropicr in  produced 
significantly g rea t e r  number  of tubers  a.nd higher yield-s than the plots 
receiving only 100-300 lbs .  of availa.bie N Fe:c a c r e .  

Fil.rr$gation of soils  with a, low infestation of the Vert ic i l l ium wilt 
- o r g a n i s m  did not show a. yield response.  ( 

RECOMMENDATPONS " FOR COIVTR ~ 0% OR DELAY - 
OF -- VER TJ.CLLLWM WILT -- - 

Washington State 'University does not recommend Di-syston@for 
control  of wilt fo r  pota.toes . Chemogro Corporation has  

on potatoes for the control  of insec t  pes t s  
only. 

Washington State University a t  this timi: does  not recommend any 
fumigation t rea tment  for  control  o r  delay of 'zierticilii.um. wilt. None 
of the fumigants tes ted which produccd ;ign.iElcant yieid i n c r e a s e s  on 
Vertici1,lium. wilt infested so i l  a r e  regjst:er,ed for  u s e  on potatoes.  
C o m e r i c a l  f ields in Washington in genera l  appear  s t i l l  t o  have low 
levels  of wi1.t infestation and have not sbo-mj, a yjeid response  to 
fumigation. However, if potaio growing a r e a s  in Wash?;ngton become 
m o r e  heavily infested: fumigation may  proyrjde a sa t i s iac tory  method 
f o r  delaying Vertj.cillium wilt and mainta!a.ing high production. 
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Table 1. Rate andmethod of applying ~ i - ~ ~ s t o @ f o r  Verticilliurn 
wilt delay nea r  P r o s s e r ,  Washington in 1966. 

Fe r t i l i ze r :  200 N, 10 Zn Planted: Apr i l  28, 1966 

Harvested: Sept 27, 1966 

- 
Lbs.  ActiveIA Mean Ver t .  
a t  date of wllt - 31 I 41 Mean % Mean yield 
application August 23 U. S. No. 121 cwt. /Ao- 3 / 

2 / 3s- June 1 19 6 9 399 

3 s  June 10 16 60 464 

3s  June 2 1 16 62 471 

3 s  July 1 18 6 6 4 64 

6s June 1 14 6 3 421 

6 s  June 10 17 59 42 1 

6s June 21 16 

6s July 1 20 

3 P  t 3s June 1 16 

3 P  - 3s  June 10 17 

3 P  + 3s  June 21 15 6 3 486 

3 P  + 3s  July 1 13 63 493 

Control 18 64 435 

- -- 
I /  ~ i - ~ y s t a a p p l i e d  a t  planting. - 

0 8 

2 /  D.\ sys tonR s idedressed  a t  date indicated. - 1 
1; i 

31 Data not significant according to  F t e s t  a t  the 5% level. ; - I 

4_/ Number of plants out of approxim.ately 23 showing Vert ic i l l ium 
wilt symptoms 



Table  2.  R a t e  a n d  method of applying ~ i - ~ ~ s t o ~ R . , f o r  Ver t i c i l l ium 
wil t  de lay  n e a r  Othello, Washington 1966. 

F e r t i l i z e r  : 300 N. 150 P ,  150 K ,  10 Zn P l a n t e d :  May 16,  1966 

H a r v e s t e d :  October 15. 1966 

L b s .  ac t ive /A.  Mean V e r t .  
at da te  of wil t  41 5J Mean % Mean yield 
appl ica t ion Sept .  12 U.  S .  No. 1- 41 c w t  / A . 4 /  

1 / 3P- 7 a b c  8 3  479 

2 / 3s- J u n e  13 6 a b  8 1 566 

3 s  J u n e  22 7 abc  77  537 

3 s  J u l y  5 7 a b c  8 4  545 

6 s  June  13 9 abc  7 8 530 

6s June  22 7 a b c  82 566 

6 s  Ju ly  5 4 a- 3 / 83  603 

3 P  t 3 s  J u n e  13 10 b c  8 4  508 

3 P  + 3 s  June  22 7 ab 8 5 545 

3 P  + 3 s  J u l  8 6 

Control  10 b c  8 4  537 

I /  ~ i - ~ ~ s t o n a a ~ ~ l i e d  at planting. - 
21  ~ i - , ~ y s t o n @ s i d e d r e s s e d  a t  da te  indicated.  - 

3 1 Values  signif icantly d i f ferent  f r o m  c o n t r o l  a c c o r d i n g  t o  Duncan 's  
7 

Multiple Range  T e s t  a t  the 5% level .  

4 1  Da ta  not  s igni f icant  accord ing  t o  F t e s t  at t3;e 570 level .  - 
I 

5 /  Number  of p lants  out  of approx imate ly  2 3  showing Ver t i c i l l ium - 
wil t  s y m p t o m s .  



Table 3 .  P r o g r e s s  of the Vertici l l ium wilt o rganism in  potatr, s t e m s  
during 1966. 

H. P. Singleton Headquarters  - P r o s s e r  Planted : Apr i l  28, 1966 
i - _ _ I  

+ Stems per  100 I 

Weeks a f te r  sampled with 
Date of sampling s t e m s  h n t i n g  Vert .  organism- 1 / 

June 7 6 0 

Jane 30 9 12 

July 21 12 2 8 

(Appearance of f i r s t  VerticiLlium wilt plant symptoms)  
# 
1 

1 5 &gust 11 4 5 

September 1 18 5 5 

Othello Resea rch  F a r m  - Othello, W a s h  Planted:  May 16 ,  1966 

Stems per  100 
Weeks a f te r  sampled wlth 

Date of sampling s t e m s  planting . V e r t ~  organism- 11 - 

July 15 8 4 

August 5 11 32 

(Appearance of f i r s t  Vert jc i l i ium wilt plant symptoms)  

August 26 14 5 7 

September  16 17 86 

- -- i 
11 A total  of 100 s t e m s  were  collected at random. f r o m  6 repl icates  - I 

from, untreated plots.  Growth of t he  Vert ic i l l ium organism was 1 
determined by  culturing of Streptomycin-alcohol agar .  i 

1 



Table 4. Fumigation versus experimental chemicals for Verticillium wilt 
delay near Prosser, Washington in 1966. 

Fertilizer: 200 N, 10 Zn Planted: Aprtl 26 Harvested: Sept. 27 

17 
2J Active chem' a1 Vert. wiit Mean yield 

Chemicals - per acre- August 23 cwt. /A. 

Di-Svsto 3 ?b. P 18 457 cd 

8 DL-Syston 

Di-Systo 

DZ-Systo @ 
Temi @ 

@ Temi k 

Temi @ 
Temi 

p 
&j 

Lans ranL 

Lansta @ 
Lansta 

@ Lans t an 

@) Te lone 

Telone PB 69 
3 *a Telone + ~icfum&-/ 

Gontroi 

3 lb. S 

6 lb. P 

6 lb. S 

3 lb. P 

3 lb. S 

6 lb. P 

6 lb. S 

15 lb. P 

15 lb. S 

30 lb. P 

60 lb. B 

30 gal. PP 

30 gai. PP 

20 + 5 gal. PP 
None 

523 abc 

486 bcd 

479 bcd 

479 bcd 

515 abcd 

486 bcd 

515 abcd 

1: 
'- P = chemicals applied at planting 

S = chemicals side-dressed on June 16 

B = chemicals broadcast on April 8 
, -. 
'I: 

P = chemlcal.~ app!.::ed as preplant treatment on March 28 S 2 Numlwrs of plants out of approximately 2 3  showing Verticillium wilt symptoms, 

-2'~sl-ses s-.gnificantiy different from the centro: according to Duncan's 
3u?mltip~e Range Tesr nt the 5% level. 



Table 5. Fwmigation versus experimental chemicals for Verticillium wilt 
delay near Othello, Washington in 1966. 

Fertilizer: 300 N, 150 P, 150 K, 10 Zn Planted: May 10 Harvested: Oct. 14 - . Mean%tubers Mean 

17 
2prt with Rhiz. black yield Actfvechemial wilt - 

Chemisals per acre- Sept. 12 scurf (weight) cwt . /A. 
- 

3 ib. P 9 bed' 77 ef 508 bc 

@I DL-Syston 3 lb. S 16 ef 75 ef 479 bc 

Di-Systo 3 lh. P+3 Ih. S 11 bcdef 41 be 515 b 

(3 Di-Syston 6 lb. P 9 bc $ 69 def 508 bc 

P 3 / Di-Svsto 6 lb. S 9 b c C  64 cdef 515 b 

@ Temi k 3 lb. P 10 bcde 80 ef 474 bc 

3 lb. S 12 cdef 77 ef 537 ab 

Temi 3 Lb. P+3 lb. S 12 cdef 87 f 515 b 

Temi 
gJ 

Temik 

6 lb. P 
3 1 

6 a b  67 cdef 523 b 

6 lb. S 13 cdef 75 a f  501 bc 

8 Lanstan 15 lb. P 9 bcb- 68 cdef 545 ab 3 / 

@ Lanstan 15 1b. S 12 cdef 67 cdef 508 bc 

Lansta @ 60 lb. B 13 cdef 79 ef 494 bc 

Telon @ 30 gal. PP 17 f 47 bcd 537 ab - 

Te1one PB 30 gal. PP 
3 / 

1 a- 
31 

15 a- 
3 / 

639 a- 

@ @ 20 + 5 gal. PP 3/ 3 / 3 / Telone + Picfum 1 a- 30 ab- 639 a- 

16 ef 66 cdef 461 bc I 
Control None 

, . 
< 

"P = chemicals applied at planting : ,. 
?.  

I 

S = chemicals side-dressed on July 5 

B = chemicals broadcast on April 15 

PP = chemicals applied as preplant treatment on Harch 30 
A/~umber of plants out of approximately 23 showing Verticillium wilt symptoms. 
2/Values significantly different from the control according to Duncan's - 
Multiple Range Test at the 5% level. 



ble 6 .  Chemical screening test for Verticillium wilt and Rhizoctonia control near 
Othello, Washington in 1966. 

rtilizer: 300 N, 150 P, 150 K, 10 Zn Planted: May 20, 1966 

emicals applied: May 6, 1966 Iiarvested: October 20, 1966 
-- - 

Mean % 
Active Mean non-infested Mean % Mean % 
chemical Vert. stems tubers with U.S. No.1 Mean 
per acre wilt no Rhiz. black scurf tubers 1j yie?d 

!:hemica1 s --- ( Ibs . )  plant$"' (lesions) (weight) (weight.)- Icwt . /A, ) 

CONTI. 2787, 75% WP 60 11 9 b 51 cd 75 472 

$ 
-systah , 10% G 6 7 11 ab 42 bcd 7 7 494 

T '.% nstan , 20% G 60 10 5 b 43 bcd 75 479 

.rraclo ?@ , 2 E.C. 30 

d p ,  powder 50 9 6 b 40 bcd 74 501 
(actual ) 

,hi7 
.deb , powder 150 14 4 b 32 abc 79 501 

(actual) 

I 
Data not significant according to F test at the 5% level, 
Nmber of plants out of approximately 23 showing Verticillium wilt symptoms. 

I 'Ja1w.e~ sigrrificantly different from the control according to Duncan's Multiple 
Range Test at the 5% level. 


