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In eastern Washington, nearly al l  insecticides a r e  applied from a i r -  
planes though some a r e  more effective when they a r e  applied with ground 
equipment. Since poor control of aphids with the recurrent spread of 
leaf roll cannot be tolerated, it i s  important to establish the best insecti- 
cide to use for this purpose. 

Endosulfan ( ~ h i o d a n q ,  a chlorinated hydrocarbon, has been used 
successfully since 1958 to control the green peach aphid, M z s  persicae 
(Sulzer), on potatoes. It i s  effective when applied with ground equipment, 
but i s  more effective when applied by aircraft because the kill, which 
occurs by contact, is enhanced by the fumigating action of the insecticide 
(Schopp et al. 1961), and the fumes spread over larger areas.  Potato 
growers were fortunate that this insecticide became available in 1958 
because, a s  Anthon (1955) reported, the green peach aphid apparently 
became resistant to the organophosphorous insecticides commonly used 
on peach t rees ,  and Schopp and Landis (1958) found the aphid increasingly 
hard to kill on potatoes. This increased tolerance to organophosphorous 
insecticides was also demonstrated by Shirck (1960) who found green 
peach aphids in Washington harder to kill with malathion than those imported 
from Nebraska, Illinois, and Maryland. However, endosulfan is less  
effective for control of aphids during cool weather because there is less  
fuming. Therefore, since potatoes a r e  often infested wit aphids during 
cool springs and since oxydemetonmethyl (Meta-Systox- A , a relatively 
new organophosphorous insecticide, showed much promise for aphid 
control when it was applied during cool weather, it and demeton ( ~ ~ s t o a  
were compared with endosulfan in 2 large experiments in 1968. The pur- 
pose of the i s t  experiment was to determine which insecticide was more 
effective when it was applied before an infestation of aphids started and 
when additional applications were then made at frequent intervals, and the 
2nd experiment was made to determine which insecticide was more effec- 
tive in controlling an infestation of aphids after it had become extablished. 

Methods--The 1st test was made in a 15-acre field of Russet Burbank 
potatoes near Royal Camp; the 2nd was made in a similar sized field of 
the same variety near Quincy, Washington. Both crops were being grown 



for October harvest, and in both tests, endosulfan was applied at  1 lb, 
oxydemetonmethyl at 0.5 lb, and demeton at 0.5 lblacre.  Two Pawnee 
PA 25-23@ airplanes equipped with similar spraying attachments were 
used; lwas owned by the USDA and the other by a coinmercial applicating 
company. The USDA axplane was equipped with 44 D-12-45@nozzles 
arranged to provide spray coverage that was a s  uniform as  possible. The 
sprays in each test were released from a height of 10 f t  at 30 psi while 
the plane was flying at 90 mph. Each plot consisted of 2 30-ft-wide swaths 
that ran the entire length of the 650-ft field. Each treatment and the un- 
treated check were replicated 4 times in each field, 

The sprays were prepared from emulsifiable concentrates of the insec- 
ticide and contained 2 lb of active toxicant/gal. The area  of the 4 plots 
treated with each of the insecticides was slightly less  than 4 acres.  There- 
fore, to apply 10 gallacre, the sprays were mixed in batches of 40 gal each 
and contained 1 o r  2 gal of the concentrate, depending upon the desired 
rate of application, plus 38 o r  39 gal of water. 

Spraying was always done when the wind was blowing at less  than 7 mph. 
Applications were made June 11 and 2 1  and July 2 and 19 for the 1st test 
and July 23 and August 2 for the 2nd test. The weather was coal (55'~) 
when the 1st application was made, but it became warmer and more satis- 
factory for applications of endosulfan a s  the season progressed. 

The effectiveness of the treatments was determined by collecting 25 
o r  more leaves at random from each plot and counting the living aphids 2 
to 3 days after each application. The numbers of aphids found were then 
recalculated on the basis of 100 leavesltreatment for each sampling date. 

Results--Table 1 shows that few aphids moved to the field at  Royal 
Carr 3 during the last half of June and the 1st week of July and that those 
winged green peach aphids that did visit the plots apparently did not estab- 
lish colonies. However, starting between July 5 and 18, the winged aphids 
began colonizing the plants and continued this activity at least through the 
last sampling, August 22. Untreated plots of potatoes were very heavily 
infested. All treatments gave some control during, and for at least 4 days 
after the 4th and last application on July 19. However, 18 days after the 
last  application, the endosulfan had lost much of its effectiveness though 
the oxydemetonmethyl remained very effective. A month after the last 
treatment, al l  the insecticides had lost most of their effectiveness. 

Table 2 shows that 3 days after the 1st application of insecticides to 
the field at  Quincy, the endosulfan was the most effective insecticide in 
reducing the population of aphids; however, 7 days after this 1st application, 
the population had increased in the plots treated with endosulfan and had 
decreased in the plots treated with oxydemetonmethyl so the 2 plots then had 
about equal populations. The same general pattern was apparent after the 



2nd application on August 2 tho\ugh the populations were  declining in both the 
untreated and t reated plots. 

Discussion and Conculsions--Endosulfan is effective fo r  control of the  
green peach aphid when it is applied by airplane, particularly when the 
weather is warm. It kil ls  aphids f a s t e r  than ei ther  demeton o r  
oxydemetonmethyl, but it a l so  diss ipates  m o r e  quickly than either, par t i -  
cularly oxydemetonmethyl. Much of the  longer residual activity of these 
organophosphorous insecticides can be  attributed to the systemic action that 
is lacking in endosulfan. 

Resul ts  of the 2 t e s t s  with insecticides applied aer ial ly  indicated that 
oxydemetonmethyl was effective when the  insecticide was applied ea r ly  in 
the  season and applications were  repeated about every 2 weeks. Endosulfan 
was  m o r e  effective than ei ther  demeton o r  oxydemetonmethyl in controlling 
populations of aphids a f te r  they became established on potatoes. 
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