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Abstract   Glyphosate is a very potent herbicide and
has been adopted as the preferred chemical in many
situations throughout the world.  Only highly ionic
water-soluble forms have been available for research.
This is reflected in the scientific literature, where over
3,000 references appear on the subject of water-
soluble glyphosate.  In contrast, nonionic oil-soluble
forms of glyphosate have not been available and fewer
than 5 references appear in the literature.  Now a sim-
ple formulation has enabled preliminary field evalua-
tion.  This paper deals with some of the untapped po-
tential of an oil-soluble form of glyphosate.

INTRODUCTION

Glyphosate is a very potent herbicide (Baird et al.
1971).  For over 25 years, researchers and users have
recognised the extreme usefulness of this highly ionic,
water soluble product.

Several ways of preparing oil-soluble products have
been suggested (Franz et al. 1997), but none has proved
to be suitable for commercial exploitation.  Glyphosate
esters can be made without difficulty, but unfortunately,
these esters are relatively insoluble in the lipophilic
solvents used in formulation.  An effective but expen-
sive method of obtaining a lipophilic type of glyphosate
formulation is to solubilise unformulated aqueous
glyphosate into oil with a large amount of surfactant
(Turner and Loader 1974).  Solubilisation may enhance
uptake, but overall have an adverse effect on herbicide
activity (Caseley et al. 1976).  There has been a world-
wide interest in the development of a simple but stable
oil-soluble form of glyphosate (Turner 1985).

No data have been available on field applications of
oil-soluble glyphosate mainly because a suitable and
stable formulation has not been available commercially.
The author, therefore, set about developing one and
testing it against a range of weeds under sub-tropical
conditions.

MATERIALS AND METHODS

A suitable method of formulating the oil-soluble
glyphosate was developed in the research laboratory.
This was achieved with the aid of a sequestering agent
(Holdfast AF).  The formulation was tested in the labo-
ratory for glyphosate content, stability, miscibility with
solvents such as kerosene and diesel, emulsifiability
in soft and hard water (up to 1000 ppm hardness), and
subjected to accelerated shelf storage tests to ensure
quality and uniformity in performance.

Unreplicated observation trials were set out in the field
on a variety of weeds in June-July 1998 to determine
the efficacy of oil-soluble emulsion of glyphosate ap-
plied as overall foliar and stem sprays, as well as basal
bark and soil surface applications.  Plant and soil sur-
faces were wetted thoroughly using a pneumatic
sprayer.  Basal bark treatments were applied to the
lower 30 cm of stems only.  Ten plants per treatment
were used.  Observations were made for 9 months.
Results were assessed using a linear efficacy rating
scale of 1-5 (Australian Weeds Committee 1992).

In addition, a range of common environmental weeds
were basal sprayed at random with 4% w/v glyphosate
emulsion in an attempt to determine quickly their sus-
ceptibility.  Regular observations were taken and a
visual assessment of susceptibility was made 6 months
after treatment.

RESULTS AND DISCUSSION

The effects of overall spraying of harrisia cactus
(Eriocereus martinii) with oil-soluble emulsion of
glyphosate are shown in Table 1.  Glyphosate emul-
sion gave very good wetting during spray operations.
Herbicidal activity was rapid, with visible evidence
within several days.

Glyphosate emulsion was very active on harrisia cac-
tus with initial rapid action.  Desiccation of stems oc-
curred within 8-12 weeks, but deep root tubers were
still not dead after 24 weeks.
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The effects of basal spraying of groundsel bush with
oil-soluble emulsion of glyphosate are shown in Table
2.  Glyphosate emulsion adhered well to the bark and
herbicidal activity was rapid, with leaf necrosis show-
ing up within 2 weeks in some treatments.

Table 1. Effect of glyphosate as an oil-soluble emul-
sion in water applied as an overall spray to harrisia
cactus.

Rate Average rating scoreA

(% w/v) Weeks after treatment

0 4 24

0 5 5 5
0.5 5 4 5
1 5 4 3
2 5 4 2
4 5 4 2

ARating scores:  5=unaffected; 4=stem chlorosis;
3=stem necrosis; 2=stem death; 1=plant death.

Table 2. Effect of glyphosate as an oil-soluble emul-
sion in water applied as a basal application to groundsel
bush.

Rate Bark only Soil only
(%  w/v) Weeks after treatment

0 4 20 0 4 20

0 5A 5 5 5 5 5
2 5 4 2 5 5 5
4 5 4 1 5 4 5
8 5 3 1 5 4 5

ARating Score:  5=Unaffected;  4=Plant chlorosis;
3=Leaf necrosis; 2=Stem death; 1=Plant death.

Oil-soluble glyphosate emulsion in water was very
active when applied as a basal bark treatment.  Major
proportion of glyphosate uptake was via the bark with
very little from the soil.

The oil-soluble, water-emulsifiable glyphosate formu-
lation, has demonstrated efficacy against a range of
weeds.  It is worthy of further detailed studies in the
field, especially with environmental weeds.

Table 3. List of additional species susceptible to basal
application of oil-soluble/water-emulsifiable spray (4%
w/v glyphosate).

Agave vivipara Century plant
Asparagus africanus Climbing asparagus
Asparagus densiflorus Basket asparagus
Cestrum parqui Green cestrum
Eucalyptus torelliana Cadaghi
Macfadyena unguis-cati Cat’s claw creeper
Ochna serrulata Ochna
Schefflera actinophylla Umbrella tree
Trema aspera Peach leaf poison bush
Lantana camara Lantana
Tipuana tipu Tipuana
Cinnamomum camphora Camphor laurel
Parkinsonia aculeata Parkinsonia
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