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Five insecticides capable of penetrating l iving t i s sues  and moving through 
the  sap-conducting system of p lan ts  have been regis tered f o r  use i n  the con- 
t r o l  of certain pests  of potatoes. The systemic l i f e  of these compounds 
var ies  considerably. These insect ic ides  a l so  k i l l  pests  on d i r e c t  contact 
a s  well as  by fumigation. Three of the  systemic insect ic ides  are  available 
only a s  emulsifiable concentrates sui table  for  spraying the  fol iage and the 
remaining two may be used only a s  40-60 mesh t o  the square inch s ize  granules 
applied t o  the s o i l  i n  which crops of potatoes a r e  t o  be grown, 

A s ingle  application of one of these granular, systemic insect ic ides  made a t  
planting time has been reported t o  "provide even, steady control  through the 
seasont' of aphids and leafhoppers, and "consistently produced la rger  yie lds  
than unprotected potatoesf1 i n  the Middle West. Other favorable but l e s s  
dramatic r e s u l t s  from the use of systemic inseoticides f o r  control  of var- 
ious potato pes t s  have also been reported from pa r t s  of the  East  and Southwest. 

Approximately a dozen insect ic ides  with systemic properties have been applied 
experimentally t o  potatoes i n  various ways and evaluated for  pest  control  i n  
Eastern Washington f o r  one t o  seven years. Considerable differences i n  per- 
formancewere observed between the systemics, but many of them gave good t o  
excellent control of aphids and cer ta in  other pes t s  f o r  periods ranging from 
a few days t o  t en  weeks. However, when used a s  a s ingle  application by any 
of several  methods, no systemic - including the f i v e  regis tered f o r  use - 
provided season-long control  of aphids, o r  leafhoppers, or consis tent ly  pro- 
duced greater y i e ld s  of potatoes a s  has been reported elsewhere. 

Although systemic insect ic ides  a r e  not l i ke ly  t o  replace the  established po- 
t a t o  i n sec t  control  program i n  Washington, some are  useful for  spec i f ic  jobs, 
or during a limited period of crop production. A knowledge of the strong and 
weak points of each systemic insect ic ide should be helpful i n  choosing the 
best  material f o r  use a t  a par t icu la r  time and place. 

Properties t ha t  impart systemic qua l i t i e s  i n  some insec t ic ides  a r e  not f u l l y  
understood but depend upon several  complex chemical and physical factors .  
Although the  so lubi l i ty  of the insect ic ide i n  water may show l i t t l e  r e l a t i on  
t o  its systemic qua l i t i e s ,  translocation m u s t  take place ch ie f ly  i n  the water- 
conducting tubes because movement i s  invariably upward from the point of con- 
t a c t  with t he  plant.  Absorption and translocation a re  most rapid i n  young, 

'/ The discussion of any pest ic ide i n  t h i s  report  does not imply recommenda- - 
t ion  and you w i l l  note t h a t  none of these systemic insect ic idesareincluded 
i n  our recommendations a s  outlined i n  E.M. 2109, f11962 Potato Insect  Con- 
t r o l  Calendar for  Washington". This report  may not be published without 
p r ior  approval of Washington S ta t e  University and The USDA, Agricultural  
Research Service, nor may it be used i n  sales  promotion or  advertising 
which implies endorsement of the product. 



vigorous plants and very slow,or not a t  a l l  i n  mature plants.  On entering 
the plant ,  the systemic may change t o  a different compound which may be more 
toxic t o  pests  than the or iginal .  Gradually t he  toxic  compound may break up 
in to  others having l i t t l e  or no toxic properties,  and t h i s  character is t ic  
makes the insect ic ide especial ly  useful i n  pest  control  on food crops. 

A l l  f i v e  of the systemic insect ic ides  regis tered for  use on potatoes a r e  
organic phosphates re la ted  t o  and e i the r  toxic a s  or  more so than parathion. 
They a re  l e s s  s table  than some other systemic insect ic ides  and a l though th i s  
i s  desirable i n  order t ha t  objectionable residues may disappear from treated 
crops, there  are  disadvantages a s  well. The tox ic i ty  of the  systemic phos- 
phates i s  great ly  reduced when they are mixed with a lkal ine materials. It 
seems possible, therefore,  t h a t  the  a lkal ine nature of Eastern Washington s o i l s  
may be pa r t l y  responsible f o r  f a i l u r e s  of s o i l  applications of the  systemics 
t o  protect  potato crops from pes t s  f o r  a s  long a s  has been reported i n  other 
areas. 

The type or  texture of the  s o i l  i n  which systemics a r e  applied and cu l tu ra l  
p rac t ices  used may also affect  t h e i r  performance. Higher dosages have been 
suggested f o r  clay than sandy so i l s ,  presumably because c lays  slow down the 
r a t e  of absorption of the insect ic ides  through the roots .  Delay i n  plant 
emergence from the so i l ,  and minor toxic symptoms i n  young plants ,  have been 
observed occasionally i n  t reated light', sandy s o i l  and rapid absorption of 
the  chemicals i s  presumed t o  be responsible for  these abnormalities. Although 
systemic granules may be applied t o  s o i l  a s  the  crop is  planted i n  March or  
April,  absorption proceeds very slowly in to  the plants  u n t i l  t he  f i e l d  i s  ir- 
r igated.  Systemics a r e  absorbed more e f f i c i en t ly  by p lan ts  i r r iga ted  with 
spr inklers  than with rills. 

Systemic insect ic ides  occasionally produce odd, although usually unimportant, 
growth charac te r i s t ics  i n  potato plants.  Under cer ta in  conditions plant  
growth may be e i t he r  delayed or  accelerated, t he  leaves may be thinner or 
thicker  or even more deeply veined than non-treated plants .  I n  one case 
where a systemic insec t ic ide  was applied t o  the  s o i l  a s  the  crop was planted 
i n  ear ly  spring, the  p lan ts  grew rapidly and were more susceptible t o  f r o s t  
than non-treated plants .  I n  another case, no blossoms developed i n  large 
p lo t s  where a par t icu la r  systemic was applied t o  the s o i l .  

Comparison and Evaluation of Systemics 

Systemics Available f o r  Treating the Foliage 

The three systemic insec t ic ides  t h a t  are  commercially avai lable  are  emul- 
s i f i ab l e  concentrates which l i e  within a range of t ox i c i ty  t o  man, equal 
t o  but not more than twice tha t  of parathion. Demeton (Systox) i s  l e a s t  
toxic  t o  man, Phosdrin most toxic,  and phosphamidon (~ imecron)  occupies an 
intermediate position. 

Demeton i s  registered f o r  use as  a spray on potatoes a t  t he  r a t e  of $ pound 
of act ive ingredient per acre/application. Although t h e  manufacturer sug- 
gests  t h a t  applications be repeated a s  necessary, none should be applied 
withing 21 days of harvest. A tolerance of 0,75 pprn demeton i s  allowed i n  
t he  harvested tubers. 



Demeton i s  the oldest  systemic registered f o r  use on potatoes and seems t o  
perform bet ter  i n  t h e  cooler seed-producing areas than where tab le  stock i s  
grown. Applications made i n  Eastern Washington a t  the  registered dosage may 
be expected t o  control  aphids and leafhoppers on potatoes f o r  7 t o  lb days 
during the period of June 15' t o  August 15, when re infes ta t ions  may occur 
rapidly.  It has considerable value a s  a contact insect ic ide and gives f a i r  
control  of the two-spotted spider mite when applied a t  t he  maximum allowable 
dosage. 

Phosphamidon i s  regis tered for  use a s  a spray on potatoes a t  the r a t e  of 1 
pound of act ive ingredient per acre/application. The reg is t ra t ion  has been 
made on the basis t h a t  no residue w i l l  be found i n  potato tubers harvested 
30 days or more a f t e r  the  l a s t  application.  

Phosphamidon i s  water soluble and a l so  moves swif t ly  through young potato 
p lan ts  a f t e r  application. Aphids and similar small sucking insec ts  are  k i l l ed  
quickly on contact and also during the feeding process immediately a f t e r  ap- 
pl icat ion,  b u t t h e  insect ic ide decomposes rap id ly  i n  the  p lan ts  and becomes 
non-effective against most potato pes t s  i n  approximately one week. It provides 
f a i r l y  good control  of the  two-spotted spider mite f o r  a few days. 

Phosdrin i s  regis tered f o r  use a s  a spray on potatoes a t  the r a t e  of pound 
of the  act ive ingredient per acre/application. Any reasonable number of 
applications may be made of t h i s  ve r sa t i l e  insect ic ide up t o  one day before 
harvest. A tolerance of 0.25 ppm of the  act ive ingredient i n  Phosdrin i s  
allowed i n  potato tubers. 

Phosdrin kills aphids, th r ips ,  leafhoppers and many other small insec t  pes t s  
of potatoes swiftly and within a few hours a f t e r  application but has the 
shortes t  l i f e  of any of the systemics. It i s  e f fec t ive  against  the  two- 
spotted spider mite, but a t  l e a s t  two applications made four t o  f i ve  days 
apar t  a r e  required t o  k i l l  mites t h a t  hatch a f t e r  the  l a s t  application.  

Systemics Available for  Treating the Soil  

The two systemics t h a t  are  commercially avai lable  i n  granular form are  much 
more toxic t o  man than the three available a s  emulsion concentrates. Formu- 
l a t i o n  of these a s  dry granules, however, makes them much safer  t o  handle 
and apply. 

Phorate  h hi met) i s  regis tered f o r  use a s  10% granules i n  the  furrow or  i n  
bands t o  each side of the  row a t  planting time a t  t he  r a t e  of 3 pounds of the  
act ive ingredient per acre.  Registration has been made on the basis  t ha t  no 
residue w i l l  be found i n  potatoes harvested when mature. 

Repeated experiments involving the  use of 3 pounds of phorate per  acre i n  
c lay s o i l  and 2 t o  2-1/2 pounds per acre i n  l i gh t ,  sandy s o i l s  of Eastern 
Washington have given good control  of aphids and leafhoppers f o r  a s  much a s  
60 days a f t e r  application.  S o i l  insects ,  such a s  wireworms, f l e a  beetles,  
and symphylans were not controlled throughout the  season. 

Di-Syston i s  also regis tered fo r  use i n  granular form on potatoes and a t  the 
r a t e  of 3 pounds of the  active ingredient per acre.  A tolerance of 0.75 ppm 
of the  act ive ingredient i n  potato tubers has been established, and crops 
a r e  not t o  be harvested within 90 days of treatment. 



Repeated experiments with Di-Syston a t  the  registered dosage gave good control  
of aphids and leafhoppers f o r  60 t o  70 days a f t e r  application. S o i l  insec ts  
were not controlled throughout the season, 

Use of Systemic Insect ic ides  on Summer and F a l l  Crops 

Granular systemic insect ic ides  applied when potatoes a r e  planted from the 
middle of March t o  the middle of May f o r  t he  summer crop have been observed 
t o  control  aphids t o  the  end of May, i n  t he  case of the  very ear ly  planting, 
or t o  mid-July with the l a t e r  planting. Although a few aphids may appear on 
potatoes t he  f i r s t  week of May, the in fes ta t ion  increases slowly and no 
aphids may be found i n  f i e l d s  i n  some areas  u n t i l  the end of May, even though 
no systemics were applied. In  any event, aphid propogation on potatoes does 
not increase rapidly u n t i l  some time a f t e r  mid-June when half or  more of the 
anticipated period of effectiveness of the treatment may have already passed. 
Fields of potatoes t rea ted  with granular, systemic insec t ic ides  a t  t he  regis- 
tered dosage i n  mid-May 1961 were su f f i c i en t ly  infested with aphids and leaf-  
hoppers i n  mid-July t o  warrant addi t ional  treatment with other insecticides.  

The l a t e r  the potato crop i s  planted i n  t he  season the more l i ke ly  it i s  tha t  
the  s o i l  application of systemic insec t ic ides  w i l l  control  aphids and other 
pes t s  during c r i t i c a l  periods of in fes ta t ion .  

Care i n  Applying Systemics 

The systemic insect ic ides  a r e  very poisonous and should be applied with 
extreme care. Foliage applications of systemic insect ic ide sprays are  
about a s  e f fec t ive  when applied with a i r c r a f t  a s  with ground equipment. 
Wear a resp i ra tor  o r  mask of a type tha t  has been tes ted by the U .  S. De- 
partment of Agriculture and found t o  be sa t i s fac tory  f o r  protection against 
t he  par t icu la r  insect ic ide being used. Toxic fumes and dlust a r i s e  from 
granular insect ic ides .  The use of resp i ra tors  i s  as  e s sen t i a l  while load- 
ing granular appl icators  a s  i n  operating spray equipment. 



EXPERIWCES WITH THE WSU PRESS WEEL WTATO PLANTEX 

Robert Kunkcl, Hort icul tur is t ,  and 
Nicholas Sandar, County Extension Agent, 

Washington State-University 

The theory f o r  and the r e s u l t s  of one year ' s  experimentation with press wheel 
planting of potatoes were reported i n  1961. The increased y ie ld  and grade 
obtained by comparison with the conventional planting made the use of the  press 
wheels appear t o  be a t  l e a s t  a p a r t i a l  answer t o  t he  industry problems of stand, 
grade, wind erosion, weed control, and moisture snubbing in to  the ridges. As a 
r e su l t ,  many s e t s  of press wheels were bought and t r i e d  i n  1961 with varying 
degrees of success. The industry moved so f a s t  i n  t h e i r  acceptance of the  idea 
and so l i t t l e  was known about the  problems which might a r i s e  from deep planting 
and shallow covering of the  seed pieces, or  how press  wheels could be mounted on 
planters which differed from the ones used i n  t he  experiment, t ha t  much concern 
was f e l t  about the  outcome. In  sp i te  of a l l  the  improvisations f o r  attaching 
press  wheels t o  picker planters,  and the differences i n  depth of planting, height 
of ridge, and dates of planting coupled with probably the ho t tes t  year on record 
f o r  the Columbia Basin, there  i s  s t i l l  reason t o  believe tha t  t he  principle of 
deep planting and shallow covering of the  seed piece may on the average be super- 
i o r  t? conventional method of ridging over the seed piece. 

One of the  most surprising f ace t s  of the  problem was the e f f ec t  it had on the 
non-users of press  wheels. High ridges over t he  seed pieces, a common s ight  
during past years, were i n  most cases harrowed o r  dragged of f  u n t i l  the land 
was essen t ia l ly  f l a t  but subject t o  blowing. 



The principle of deep planting and shallow covering of the  potato seed 
piece i s  i l l u s t r a t ed  i n  Figure 1. 

It i s  readily apparent t h a t  under conventional planting the young sprout has 
3 inches f a r the r  t o  grow t o  daylight than i n  the  case of the  press  wheel 
planting. Ridges over the  seed piece a s  high a s  8 t o  10 inches have been 
measured. The longer it takes the young plant t o  emerge, the longer it w i l l  
take f o r  the young plant  t o  become se l f  supporting. 

The loose, porous and often cloddy s o i l  around the seed piece, as  i n  conven- 
t i ona l  planting, i s  i n  poor contact with the subsoil ,  and water w i l l  move 
slowly from deeper i n  t he  s o i l  in to  the v i c in i ty  of t he  seed piece, if a t  a l l .  
I n  cc )arisen, the movement of water under the  press wheel planted seed where 
t he  so i l  pa r t i c l e s  have been pressed close together and a re  i n  good contact 
with the slibsoil mo'isture is  rapid. 

I n  addition, the  shallow covering with the inverted "Vrl shaped ridge tends t o  
co l lec t  t he  water from l i g h t  showers of r a i n  along the edges where penetration 
of the  water i n to  the root zone i s  only a matter of a very short distance. 
With conventional ridging following planting,  t he  water i s  spread over a la rger  
area, and may never penetrate t o  more than 2 inch o r  so below the surface, the  
r e s u l t  of which i s  t o  stimulate weed growth. 

Records of the  temperature a t  the  seed piece have shown t h a t  the temperature 
i s  usually a l i t t l e  higher on warm days and a l i t t l e  cooler a t  night under 
press wheel planting than under conventional r idging where the temperature a t  
the  seed piece is r e l a t i ve ly  uniform. Observations have been made where press 
wheel planting has resulted i n  considerably f a s t e r  emergence, where it has 
made no difference,  and i n  a t  l ea s t  one known case where the seed was planted 
too shallow, t he  young sprout took longer t o  emerge and the stand was spotty. 
The r a t e  of emergence i s  conditioned by t h e  a i r  temperature, which i n  turn 
influences the s o i l  temperature and consequently the  seed piece and the young 
plant. Differences i n  s o i l  temperature a t  the seed piece leve l  on a warm 
cloudy day under press  wheel and conventional r idge planting have differed by 
a s  much a s  16 degrees Fahrenheit. 

Theoretically, weed control  under the two methods of planting should be eas ie r  

Disk Covered Press Wheel Covered 

Figure 1. A proportional comparison between conventional planting and 
press wheel planting. 



with press wheel planting because it is eas ie r  t o  cover something i n  a furrow 
than it is t o  cover something on a ridge. The indrlstry has been concerned 
about weed control, but t h i s  concern was based on a lack of experience i n  
handling a new concept i n  planting. Flame weeding t o  replace the f i r s t  cu l t i -  
vation when the  plants  are  jus t  beginning t o  come through the ridge l e f t  by 
the press wheels looks interesting.  

Figure 2 i l l u s t r a t e s  the  different  kinds of growth which take place under the  
two methods of planting, unless the  conventional r idges a r e  harrowed or dragged 
o f f .  Young plants  which grow i n  the dark tend t o  have long internodes (are long 
between jo in t s )  and it i s  from the nodes t h a t  both the tuber-forming stolons 
and the roots  develop. If the ridges a r e  high, t he  s tolons and roots  form high 
i n  the  ridge where the temperatures are  highest and the s o i l  i s  d i f f i c u l t  t o  
wet and keep moist because of the distance the water must move by cap i l la r i ty .  

During the ear ly  pa r t  of the  season the s o i l  i n  the ridge i s  moist and warm. 
Because of these conditions, roots  develop profusely i n  t h i s  area. Sf t he  ridge 
i s  l a t e r  permitted t o  dry out, these roo t s  stop working and absorb neither 
water nor nutr ients .  

The r e su l t s  of experiments i n  1960 showed encouraging reductions i n  the  degree of 
Rhizoctonia infect ion and girdling. These observed e f fec t s  a r e  now being studied 

Figure 2. Effect  of height of ridge on the  length of internodes and on the 
location of root and tuber development. 



systematically under controlled conditions. However, l e t  11s assume tha t  there  
a r e  no differences i n  t he  degree of Rhizoctonia girdling under the two methods 
of planting. It i s  well known tha t  severe girdling forces the growth of roots  
and stolons above the girdled area. I n  press  wheel planting the s h  area 
exposed t o  girdl ing i s  only 2 or  3 inches. The roots  and stolons formed above 
t h i s  area are  still able t o  grow with a minimum of hil l ing.  I n  conventional 
r idges the Rhizoctonia girdling of ten extends up the stem f o r  5 o r  6 inches or  
more. To maintain the roots  and stolons above t h i s  area requires extreme 
h i l l i ng  with i t s  problems of proper i r r i ga t ion .  

Whether Rhizoctonia is present or  not, t h e  press wheel method of planting has 
resulted i n  a deeper s e t  of tubers, and harvesters have had t o  be adjusted 
deeper when used on press  wheel plantings than i n  adjacent rows conventionally 
planted. 

Greening of the  tuber does not seem t o  be a problem with press wheel planting, 
even when the h i l l i n g  consis ts  of l i t t l e  more than f i l l i n g  i n  t h e  furrow over 
the ridge l e f t  by the  press wheels, but t o  he sure, especially i f  weeds a r e  a 
problem, some h i l l i ng  would be beneficial .  

On l i g h t  s o i l s  where wind erosion i s  a problem, planting 3 inches deep with 
the press wheel seems t o  reduce great ly  the  tendency for  seed t o  blow out. I n  
numerous observations where the direct ion of the wind was across the  f i e ld ,  the  
seed pieces actual ly  were covered deeper a f t e r  a wind storm than before. This 
i s  not surprising, since t h e  s o i l  i n  the  ridge on one s ide of the seed i s  blown 
against the  ridge on the  opposite side. There have been cases, however, espe- 
c i a l l y  where the wind blew i n  the same d i rec t ion  a s  the rows, when press  wheel 
planting seemed t o  make l i t t l e  difference. 

Because of t he  varied methods of mounting press wheels and the var ia t ion i n  
depth of planting and height of ridging, it seems advisable t o  made available 
t o  the potent ia l  users of press wheels t he  dimensions of the e s sen t i a l  planter 
pa r t s  a s  arranged i n  the experimental work. 

The f e r t i l i z e r  opening disks  (A)  a r e  l!.i inches i n  diameter and f l a t .  The 
f e r t i l i z e r  tubes (B) place the f e r t i l i z e r  about 2 inches on each s ide and 
s l i gh t ly  below the bottom of the  seed piece. The seed opening shoe (c) is 

Figure 3. A proportional sketch of the  arrangements and distances 
between the planter parts.  



r e l a t i ve ly  long and narrow i n  comparison with the short, wide opening shoes on 
the  John Deere and International planters.  The wide opening shoe tends t o  
make a wide furrow f o r  the seed, and it i s  necessary t o  mount small disks  or 
blades i n  such a manner tha t  ample s o i l  i s  thrown over the seed piece pr ior  to  
ro l l i ng  with t he  press wheels. With the WSU planter,  the  press  wheels (D) 
extend f a r  enough beyond the  outer edge of the  opening shoe t o  move suf f ic ien t  
moist s o i l  over the seed t o  cover it adequately. Adequate coverage of the  seed 
piece has not been a problem except on poorly leveled land or  on land with a 
grea t  deal  of grass  sod. 

Figure h shows the arrangements of the  p a r t s  of a FEU press  wheel assembly. 
The wheels with the space f o r  eliminaLing excess s o i l  are  shown a t  (A). 
The axle with the co l l a r s  f o r  adjusting the  distance between the wheels i s  
designated (B) ,  and the self-aligning bearings a t  t he  ends of t he  axle a r e  
designated (C). m e  self-aligning bearings a r e  bolted t o  a metal p la te  t o  
which has been welded a short section of pipe (D) which f i t s  on the arms t o  
which the covering disks a r e  normally attached. 

Figure h. Arrangements of t he  pa r t s  of a WSU press  wheel assembly. 




