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POTATO DEFOLIANTS WITH S5PECIAL REFERENCE TO ARSENIC

v C. Maxwell
Dept., of Ag. Chemistry, Washmg on biate University

At the present time cnly four chemicals are regisiered with the
U,.S. DA, for useas defoliants (or desiccants) on pO"‘—’tOESO These are
Dinitrobutyl--phenol (DNBP), amines of DNBP, godium Cularaie,and
sodium arsenite, Other chemicals are bem tegted ag po*.‘.ano defoliants,
but tc my knowledge only cne hag been submitied to the U. 5. DA, for
registration, This materizl is Paraguat produced by the Chevron
Chemical Company. Iig acceptance {or regsiration will depend upon
the outcome of & petition #. the HFood and Drug Administration for a
tolerance in potatces of 0,5 paris per miliicn,

It has been reporied thatl sodium arsenite is being uvsed exiensively
and gULCGbeUl.ﬁ.J in Nas “’ag‘mﬂ to kiil potato vines in order ic facilitate
=1d and gquelity of tubers, However, the use
of argsenic ig not recommended by W,.5, T, because there iz insufficient
evidence concerning possible deirimental effects which might cceur

after repeated d,pph.cczm.ona are

Our experience with the use of lead arsenate in orchards for in-
sect control ig & constant reminder of the nearly irreparable damage
that can occur as the result of argenic accumulation in soils., Iven
today, twentv or more years after the use of lead arsenatie was dig-
continued, many of these crchard soils su;j will not support the growth
of arsenic sengitive crops such as beans, cais, alfalfa, and the other
forage crops., In some ingiances arsenic sppears to be moving down-
ward intc the root zone of orchard trees and causing thelir decline,
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It is true that much less arsenic ig applied to potaic fields than

was applied to orchards, but this could only mean that 2 longer time

may be reguired tc damage potate fields., The fact cho‘i arsenic com-=
pounds are known fo perwlﬁ’; in soil for many vears is sufficient reason
to be concerned about itz continuved usge to kill petate vineg, Although
applications are made to the foliage, mozi of the arsenic will eventually
reach the scil when the vineg are disked or piowed under. Chemical
enalysis of soll from a potate fleld in Washington which had received
twa applications of sodium arsenite two yezrs apart indicaies that the
total amount of arsenic appliec was still present in the s0il one year
after the lasi application. Therefore, it seems probable that repeated
applications will accumulate in soil, but we can't predict when cor if
crop damage will occur, We have been unable io locate any flelds in
Weashington where more than two spplications of arsenic have been
made.,

We know from reports iu the 1liferature that some crops are more
sensitive to arsenic than others., Potaloes, for example, are able to
toleraie rather large amounts of arsenic whereas besns cannci. The
toxicity of arsenic to piants has been shown o depend upon the type of
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soil involved., Generally the toxicity of arsenic is highest in light
soils, Apparently, this is because heavy soils have a greater capacity
to convert the arsenic into an insocluble form which is less toxic, This
capacity has been reported by scientists in California to be related to
the content of clay or organic matter in the scil, and perhaps zlso to
the presence of certain salts or the acidify or alkalinity of the soil,

Differences in soils may account, in part at ieast, for the conifra-
dictory evidence in the literature concerning the toxicity of arsenic to
plants. In one investigaiion the growth of tomatoes was retarded by
concentrations of argenic in scoil between 66 and 175 parts per million
{p.p.m.). Inanother investigation with a different soil, no injury to
tomaioes was noted at a concentration of 1875 p. p.m. Vields of potatoes
were lowered slightly in Maine when excesgively high rates of sodium
arsenite were applied. In Sweden, poizio yields were reduced at much
lower levels of applicaiion,

There is some evidence from California that gsodium arseniie can
be leached from soils especially in areas of heavy rainfall, Presum-=-
ably this would apply also to irrigaied areas. However, we don't know
to what extent this leaching depends upon soil type, nor do we know
what becomes of it after it has leached downward into the soil. There
is some concern that arsenic might be leached into underground water
supplies which could eventually find their way to wells or sireams,

Although evidence is meager concerning the effects of repeated
applications of sodium arsenite, the possible consequences of its use
are considered quite sericus by many agricultural scientists at W.S, U.
Therefore, they have decided to establish experimental plots at the
Prosser Research Center to gain a better undergtanding of the hazards
involved, One applicaiion of arsenic has already been made, Others

wiil be applied at yearly intervals. Varicus crops will-be plantedto——

test for arsenic injury, and the armount and movement of the arsenic
in soil will be determined.

it is hoped that this accelerated program will provide the necessary
information to avoid the development of a sericus problem in Washington.




