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PLANTS AS A DESICCANT

Patrick Pace, Scott Senseman, Harry Cralle, Tom
Cothren,  Rod Bovey, Lee Tarpley, 

and David Zuberer
Texas A&M University

 College Station, TX

Abstract

The desiccating ability of paraquat may depend on when it
is applied during the day.  If application is not soon
followed by darkness the penetration pathway disintegrates
quickly and further uptake is blocked.  Paraquat is taken up
quickly by the leaf; more is taken up during darkness.
Translocation occurs during daylight and darkness.

Introduction

Desiccation is defined by Walhood and Addicott (1968) as
the rapid loss of H2O from the foliage following application
of a toxic chemical.  Cotton growers can no longer use
arsenic acid for desiccation.  Because the window for
application of desiccants is often narrow, the desiccant
needs to be effective after one application.  Paraquat is a
wise economic option as a desiccant but variable
effectiveness has been noticed (Biles and Cothren, 1996;
Bremer, 1995).  Application time can affect the desiccating
ability of paraquat.  

Discussion

In daylight, bipyridinium herbicides, such as paraquat, act
quickly and destroy their penetration pathway (Baldwin,
1963; Smith and Sagar, 1966; Brian, 1967).  Widespread
movement is evident only when darkness occurs soon after
application (Smith and Sagar, 1966).  Our research studied
the effect of daylight and darkness on the uptake and
translocation of paraquat by applying 14C-paraquat to single
leaves over a time course.  Uptake was measured by rinsing
the 14C-paraquat from the leaf.  Translocation within the leaf
was measured by separating the leaf into parts and
analyzing the part not associated with the site of application.
The leaf rinses were counted with a scintillation counter; the
leaf parts were combusted with an oxidizer and the result
was counted with a scintillation counter.

Summary

Paraquat, whether it is applied in daylight or darkness, is
taken up quickly.  A large amount of paraquat is taken up
within 1 minute and even more is taken up after 30 minutes.
By 30 minutes after application, more paraquat is taken up
by the leaf in darkness.  Over 90% of the paraquat that

enters the leaf in 8 hours enters the leaf within the first 30
minutes.  Translocation, within the leaf, peaks two hours
after application during the day and as late as four hours
after application during darkness.
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