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Disease Control

Mode of Action Group 33:

Phosphonates

This is the fourth of a 6-part series detailing mode-of-action

groups for disease control comparing relative efficacy,

resistance and phytotoxicity characteristics

lesphnnalv fungicides were in-
troduced into the United States
during the 1980s when Rhone
Poulenc (new Bayer) launched Aliete
BOWP. These products were better
known in other countries, especially
Australia, where they were extensively
researched and in commercial use.

The maost interesting fact about this
chemical group is that its mode of ac-
tion was not fully understood at the
time the fungicides were introduced

Table 1. C. of ph

into agricultural use, The phosphonates
have been described as having “systemic
acquired resistance” (SAR) characteris-
tics. This means that when exposed 1o
the compound before infection, plants
react by activating their natural defense
mechanisms enabling the plants to fight
off disease o some degree.

Effective disease control

Aliette, at least, has also been demon-
strated to have direct effects on some

labeled for is.*

Manufacturer/ Source

Active ingredient

pathogens including Phytophthora and
Pythium. Many of the phosphonates
have been shown to help control active
downy mildew infections, Aliette and
the phosph
efficacy on oomycete fungi including
downy mildews (lLe., Peronespora),
Fhytophthora and Pythium.

Nearly all of the phosphonate re-
search that has been reported in the
past 20 years involves Phytophthora
as the primary target pathogen. How-
ever, a review of the literature shows
that comycetes are not the only targets
for phosphonates. Researchers have
reported efficacy on apple seab (Ven-
turia), Phomopsis dieback on grape
vines, Monilinia (in Petri dish studies),
Colletotrichum leaf spot (anthracnose)
on beans, alfalfa mosaic virus on beans,

have doc

Drench r;
per 100 gallans

Aluminum tris (O-athyl
Aliette WDG Bayer {OHP) o herate) 64-12 8 cunces 12
Alude Cleary Chemical Mehosand “'M“:'ﬁ'"dm Sl g o1 % qunces 4
oA WD ey Alurminum tns (0 -ethyl 64-12 8 ounces 12
phosphonate)
Fosphite M Biotech Hone: and o pelassum sateiofll | yotz4 cunces 4
Mana- and di-potassium salts of
K-Prite 7LP Plant Food Systems SR 12-24 ounces 4
g, Mana- and dibasic sodium,
Mufarm Turf & Specialty .
Magellan (Riverdale) potassium and ammonium 6-12 ounces 4
Vital Phoanix Cara phospl 0.65-1.25 quart 4
*Based on product labels.
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Disease Control

Rhizoctonia damping-off on wheat, Uro-
ilt
on certain crops. Control of Sclerotinia
{dollar spot) on turf was very good with
one phosphonate and actually better
than an industry standard in the same

myces rust on bean and Fusari

Control of bacterial shot hole on
plum caused by Xanthomonas campestris
pv. pruni was as effective with a phos-
phonate as an industry standard and
actually safer to use than the standard
and copper.

Common phosphonates
h

Phytophthora crown rot on gerbera.

i for this article

Some of the most common phosg
nates with fungicide labels for orna-
mentals are listed in Table 1. Since
Aliette came off patent, the market has

im:i a‘}u“rhuul REL Each is also labeled
for drench applications with slightly
different rates based on their specific

liferation of phosphonate  for

seen a
P
products including Avalon which is the It was interesting to review labels

lan are alse registered for suppression
of fire blight (Erwinia amylovera) and
Aliette lists suppression of Xanthamo-
nas campestris pathovars. Alude is listed
for all of these as well as apple scab and
mycosphacrella (gummy stem blight
an cucurbits). K-Phite adds powdery
mildew and Fusarium to those diseases
listed for Aliette. Fosphite Includes the
longest list of pathogens or diseases:
downy mildew, Phytophthora, Pythium,
powdery mildew, Fusarium, Rhizocto-
nia, fire blight, Xanthomonas and Ral-
stonia. Regardless of their labels, maost
phosphonates are used for Phytophtho-
ra, Pythium and downy mildew.

Phosphonate trials
Table 2 summarizes the results of Chase
Horticultural Research studies with

most similar to Aliette, The labels for  to d : which pathegens (or dis-
these two products reflect their similar-  eases} were included. Vital is listed for
ity with the only 12-hour re-entry inter-  Pythium, Phytophthora,
val (RE1) in the group, Each of the other  and downy mildew. Aliette and Magel-

Xanthomonas

phosp over the past 10 years,
Most product applications were made
as sprays for foliar diseases and drench-

es for root diseases. Some of the trials
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Disease Control

were done on more than one crop type
and pathogen. For instance, control of
Pythium on calla lilies and snapdrag-
ons showed different results. Also, Phy-
tophthora acrial blight vs. Phytophthora
root rot gave different results, These re-
sults could not be predicted.

The downy mildew research was not
variable even though a lot of different
hosts were tested. Pansy, snapdragon,

Table 2. Efficacy of phosphonates in trials at Chase Horticultural Research Inc.

stock, statice, salvia and rose were includ-
ed in at least one trial. Overall, phospho-
nates work very well on the comycetes
but also give good control of bacterial
leaf spots and good to excellent control of
powdery mildew. In a series of black spot
on rose trials in Alabama, Aliette gener-
ally was equivalent to unsprayed controls,
No meaningful control of Alternaria leaf
spot or Botrytis blight was achieved.

Bacterial disease control
As a professor at the University of Flor-
ida during the 1980s and early 1990s
I worked extensively on Aliette for
bacterial disease control. It provided
good control of Pseudomonas and Xan-
thomonas leaf spots but na real control
of Erwinia soft rot,

In the past 10 years, the efficacy
of some other phosphonates on Xan-
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Disease Control

thomonas blight of stock (Marthiola in-
canae) has been studied. Some control
was achieved with all treatments, but the
best control occurred when plants were
treated with Kocide TNO, but the phos-

phonates were statisti

lly equivalent,

Another trial with Xanthomonas
blight on ranunculus compared an ex-
perimental phosphonate to Camelot (20
ounces per 100 gallons) and Phyton 27
{20 ounces per 100 gallons), Both Cam-
elot and Phyton 27 provided good con-
tral with the experimental phosphonate
supplying slightly less control. All three
ignificantly better than
the inoculated control, but not that dif-
ferent than each other and not as good
as the non-inoculated control. Aliette

products were s

was tested for fire blight prevention on
cotoneaster, but failed to be effective
Most recently, research conducted
by plant pathologist David Norman at
the University of Florida demonstrated
the value of using two phosphonates as

preventive drenches to protect gerani
I by
Ralstonia solanacearum. The study with
Aliette and K-Phite did show a high de-
gree of efficacy. Phosphonates do pro
vide similar control to Aliette on some

um plants from bacterial wilt cay
p

bacterial leal spots and bacterial wilt on

geranium.

Phosphonate use
Phosphonates are

ique in their ability
to reduce some diseases by direct action
as well as indirect action as a systemic
acquired resistance initiator. They are
very effective against comycete diseases
including Phytophthora aerial blight
and downy mildew. They alse work very
well at times on Pythium root rot and

powdery mildew as well as some bacte-
rial leaf spots.

Be sure to follow label directions,
Do not mix phosphonates with copper
products or alternate these two chemical
class products on less than a seven-day

Dowmy mildew on a colaus cutting,

interval. In some cases the phosphonate
product (i.e., Aliette especially due to low
pH) allews more copper to become avail-
able and copper toxicity can result, b
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