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Use of Antitranspirant Epidermal Coatings
for Plant Protection in China
Physical barriers that inhibit penetration of plants by fungal pathogens are
important natural mechanisms of disease
resistance or avoidance and have been
studied extensively I). However, such
barriers have not been widely used as
a practical method of disease control
(4,8). For the past decade, my colleagues
and I have been testing the potential
effectiveness of a physical barrier to
pathogen invasion (2,3,5-7)as a means
to help China reduce the expense and
environmental damage associated with
the estimated current annual use of 5
million metric tons of pesticides to
control diseases in our nation's vast
farmlands, orchards, and grasslands.
The compound we have tested as a
barrier to fungal invasion i s an
antitranspirant known in Chinese by the
trade namegao-zhf-mo (GZM), meaning
"high-quality lipid membrane." GZM is
a stable water emulsion with dodecyl
alcohol as the major component. When
sprayed on the surface of plants, it forms
a continuous film or membrane that
permits diffusion of oxygen and carbon
dioxide but inhibits the passage of water,
In the field, the film is not readily washed
off by rain and .may remain intact for
about IS days. On the basis of results
of a thorough study conducted by the
Chemical Testing Institute of China's
Ministry of Agriculture, GEM is considered to be relatively innocuous, with no
known environmental toxicity at the
concentrations being used in the field for
disease control.
The first field experiments with GZM
were conducted in I980 to test the
hypothesis that by acting as a barrier,
GZM could reduce the occurrence of
various diseases. Since then, GZM has
been used in field trials to control
numerous fungal diseases on a dozen
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different fruit, vegetable, grain, and fiber
crops in China. GZM has also been
shown to seduce damage caused by small
insect pests. Evidence suggests that
GZM's effectiveness may result from its
ability to promote a healthy physiological state of the plant in addition to
creating a physical barrier. The antitranspirant properties and the resulting
reduction of heat loss in plants may help
promote plant health under stressful
environmental situations. We have also
tested this compound for effectiveness in
preserving freshness of plant material
during storage and transport; in reducing
desiccation during drought stress, high
winds, or transpiantation; and in reducing damage from cold. The success
we have had with GZM in these aspects
of plant protection is summarized here
to encourage other workers to examine
this concept.

Control of Diseases
When apple (Malus sylwsrris Mill.)
fruits were sprayed four times at 15-day
Intervals with an aqueous solution of
GZM at 2.000, 2,500, 3,300, 5,W, or
10,000
ml,the incidence of bitter rot
caused by GIomerella cinplata (Ston.)
Spauld. & Schrenk was decreased 69,66,

78, 84, and 84%, nspectiveIy (Fig. 1).
The efficacy for disease contra1 by GZM
at 5,000 pglml was about the same as
that by Bavistin (carbendazim) applied
at 1,250 pglml, the concentration
commonly used by the growers. GZM
at 5,000 pglml was therefore selected for
all subsequent field trials. At this
concentration, 4.5-5.2 kg/ha of GZM
has been sufficient to coat the target
surface of apple crops.
Combining GZM with a fungicide has
improved the degree of disease control
with the latter. When leaves of tomato
(Lycopersicun esculentum Mill.) were
sprayed twice at a 10-day interval with
5,000 pprn of GZM, 1,670 pglml of
Bavistin, or 5,000 pglml of GZM plus
1,670 pgl mI of Bavistin, the incidence
of early blight caused by Allernaria
solani Sorauer and of Septotia leaf spot
caused by Sepforia Iycopersici Speg. was
decreased 60, 38, and 73%, respectively
(Fig. 2). Control of black rot of grape
(Viris vinjfera L.) caused by Guignardia
bidwdlii (Ellis) Viala & Ravaz was tested
with 5,000 pg/ ml of GZM and 1,250 pgl
ml of Topsin, M (thiophanate-methyl
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Fig, 1. RelaHonshlp between coneenhatlon of GZM applled and incidence of bltter rot of apple caused by Glornerslle

caused by Septorls lycopemlcl an tomato
by appllcation of GZM and Bavlstln (carbsndarlm) separately or In cornblnatlon.
Data represent a mlxture of the two dls-
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