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MilestoneTM (Azafenidin) is a new broad-spectrum herbicide for the citrus and grape
industry. Milestone TM is a low use rate, long residual herbicide that has been under development
by E.I. duPont de Nemours and Company Agricultural Enterprise for preemergence weed control
in citrus and grapes.

MilestoneTM represents a new weed management tool that is absorbed through the roots
and shoots of susceptible plants and inhibits the enzyme Protoporphyrinogen oxidase, which is
involved in the biosynthesis of chlorophyll. This type of chemistry is known as porphyrin
biosynthesis inhibitors that indiscriminately react with cellular components, resulting in cell
membrane disruption.

MilestoneTM is a highly effective herbicide characterized by low use rates. The use rate
will be 8 to 16 ounces active ingredient per acre for citrus and 8 to 12 ounces active ingredient
per acre for grapes. MilestoneTM requires water (rainfall or overhead sprinkler irrigation) for
activation. Preliminary testing reveals  that approximately ½ inch of rain is necessary for
activation. Once activated, subsequent rainfall or irrigation does not readily move MilestoneTM.
Moisture soon after an application enhances activity. At a use rate of 8 to 16 ounces active
ingredient per acre applied preemergence, MilestoneTM provides four to eight months of residual
weed control depending on weather conditions and weed pressure. Some of the key weeds that
are controlled by Milestone TM are; common groundsel Senecio vulgaris, spotted spurge
Euphorbia maculata, common mallow Malva neglecta, redstem filaree Erodium cicutarium,
annual sowthistle Sonchus oleraceus, bearded sprangletop Leptochloa fascicularis,
barnyardgrass Echinochloa crus-galli, lovegrass Eragrostis diffusa and crabgrass Digitaria
sanguinalis.

MilestoneTM has been evaluated with some of the most commonly used postemergence
herbicides in California citrus and grapes with no antagonistic effects or reduction of activity
from these combinations. MilestoneTM has also been evaluated for use through low volume
irrigation systems (microsprinklers) with very promising results in efficacy and tree safety.
Results from extensive California trials (63 citrus and 51 grape) on various varieties and
rootstocks indicate that MilestoneTM is safe to citrus trees and grapes at the recommended field
use rates.

Based on toxicological studies, MilestoneTM has low acute oral and dermal toxicity. Skin
exposure studies have resulted in no irritation to rabbits. MilestoneTM was not mutagenic in the
Ames test. MilestoneTM when labeled is expected to carry the signal word “Caution”.

MilestoneTM is environmentally sound, it has a low water solubility (18ppm) and results
from various environmental studies indicate MilestoneTM is safe to the environment. Breakdown
of MilestoneTM with the environment occurs primarily by way of microbial degradation.
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However, soil type and organic matter content do not appear to significantly affect product
performance. The results of soil mobility and binding studies indicate Milestone TM to have
intermediate to low soil mobility (Table 1). 

Table 1: Soil Mobility and binding.

Soil % Organic
carbon

Kd Koc TLC mobility

Fargo silt loam 2.55 5.66 222 low
Tama silt loam 1.33 2.48 186 low
Sassafras
sandy loam

0.81 1.67 205 intermediate

Miaka sand 0.23 1.31 579 intermediate

MilestoneTM degrades at moderate rate in soils. In field dissipation studies in the United
States and Europe the half life (DT50) of MilestoneTM varied from 4 to 129 days (Table 2).

Table 2: Field Soil Dissipation.

Disappearance time-
days

California Florida N. France Italy

DT50 129 4 73 80
DT90 428 171 242 198

MilestoneTM is formulated as a paste-extruded 80% active ingredient, water-dispersible
granule. This formulation has demonstrated many favorable attributes in extensive testing under
varied and adverse conditions. The formulation exhibits: rapid and complete breakup and
dispersion in the spray tank, compatibility with potential tank-mix partners, resistance to
attrition, good resuspension after settling and stable shelf life.

MilestoneTM will provide citrus and grape growers with an important tool for control of a
broad range of weeds and do so in environmentally friendly manner.
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