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Product Overview

ProForce Manta Ray Surfactant containing the active ingredients 350g/L Soyal Phospholipids and 350g/L
Propionic Acid is a unique, multi purpose surfactant solution which enhances performance of herbicides,

insecticides, fungicides and plant growth regulators.

ProForce Manta Ray Surfactant also acidifies the spray tank solution, reducing losses due to alkaline hydrolysis
and also assists with the uptake of weak acid herbicides.

ProForce Manta Ray Surfactant also assists in droplet size management to partially reduce the number of fine
droplets produced from hydraulic nozzles by air and ground spray equipment.
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Mode of Action

ProForce Manta Ray Surfactant is a multipurpose aquatic friendly adjuvant which is composed of natural
surfactants and penetrants derived from soybean oils. These are combined with propionic acid to produce a
penetrant, surfactant, acidifier for use with herbicides, insecticides, fungicides, foliar fertilizers and plant growth
regulators. The unique properties of ProForce Manta Ray Surfactant enhances the uptake of many systemic
herbicides, allowing them to effectively penetrate into leaves, without causing damage to non-target plants.

ProForce Manta Ray Surfactant also acts as an acidifier which will reduce pH, in most cases to between 4 and 5.
This reduces losses due to alkaline hydrolysis and also assists with the uptake of weak acid herbicides.

ProForce Manta Ray Surfactant will reduce the number of fine droplets (<150 micron) produced by flat fan
nozzles, without increasing the number of large spray droplets (>400 micron). Manta Ray Surfactant will reduce
the fine droplets associated with, but not eliminate, off-target movement of the pesticide being used. This is
contingent upon good agricultural spraying practice and appropriate nozzle choice. Do not use in situations that

are conducive to drift.
go)
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Mode of Action

Molecular Strcuture

H.
Material Name Soyal Phospolipids (Soyal Lecithin) Propionic Acid
Fatty substance containing phosphorus that is present in most
. y . ] g phosp P Naturally occuring carboxylic acid. Produced by soil bacteria as
Origin plant tissues and is an important structural part of cell . i
they ferment organic matter in the absence of oxygen.
membranes.
Key Role in product Significantly reduces surface tension. Acidification material that is easy to handle and use.

go)

SPECIALTY PRODUCTS



Alkaline Hydrolysis &
Pesticide Stability

The chemical reaction that is responsible for the degradation of agricultural chemicals in alkaline water is called alkaline hydrolysis.
Hydrolysis is the decomposition or splitting of a compound by water in the presence of ions.

Water that is alkaline or acidic has a larger concentration of active hydroxide (OH") or hydrogen (H ) ions, respectively, than water that is neutral.

The rate of hydrolysis increases with increasing ion concentration. Consequently, the rate of alkaline hydrolysis increases with increasing pH
(increasing OH" concentration).

The extent to which a compound will continue to undergo alkaline hydrolysis in a water solution depends on the buffering capacity of the water.

In an unbuffered solution, hydroxide ions would be consumed during the hydrolysis reaction, and the reaction would slow and eventually cease as
the hydroxide ion concentration decreased.

In a buffered system, hydroxide ions consumed by the reaction would be replaced by the compounds that comprise the buffering system. In a
solution with a large buffering capacity, it is possible that hydrolysis could continue until all of the compound is decomposed.

go)

SPECIALTY PRODUCTS



Use Rates and Label
Recommendations
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Product
Suitability &
Compatibility
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Suitability &
Compatibility with
Plant Protection
Products
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Spray Water Quality Issues for the Turf Manager:
Dealing with pH and Hardness

Authors: Drs. A.J Patton and F. Whitford, Purdue University
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Dealing with pH and Hardness
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Table 4. Effect of Spray Water pH and Hardness on turf plant growth regulators.

Plant Growth Trade Name Acidic | Neutral | Alkaline | Water

Regulator Spray Spray Spray |Hardness
Water Water Water
(pH4-6) | (pH7)  (pH 8-9)

ethephon Ethephon 2, Ethephon 2SL, Proxy

flurprimidol Cutless 50W, Cutless MEC

gibberellic acid ProGibb T&O

mefluidide Embark, Embark 2-S

trinexapac-ethyl Primo Maxx, Trinexapac-Ethyl, others
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Suitability &
Compatibility with
Industrial & Aquatic
Herbicides
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Clipper Herbicide: Flumioxazin

Ideal pH Range: At pH 5, flumioxazin
is very stable and will persist in water
for several days. However, as pH
increases to 7 the half-life decreases
to approximately 24 hours, and at pH
9 the half-life is a mere 15 minutes.

Amitrole (Various brands):
Ideal pH is 4.5-7.0.

Use with Aquatic
Herbicides

Reglone Herbicide: Diquat Glyphosate (Various brands):
Not stable in pH above 7.0. Ideal pH is 5.0 —6.0.

MANTA RAY WILL IMPROVE

2,4-D (Various brands); SPRAY TANK STABILITY &
| EFFECTIVENESS OF ALL
deal pH is 4.5 -7.0. AQUATICALLY REGISTERED

HERBICIDES IN AUSTRALIA.
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Use with
Industrial
Herbicides

Department of
Primary Industries and
Regional Development

GOVERNMENT OF
WESTERN AUSTRALIA
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Table 2 Water quality affecting herbicides. See explanation of terms at the bottom of Table 3.

Herbicide
2,4-D or MCPA Amine

2,4-D or MCPA ester

Chlorsulfuron (e.g. Glean®)
Clethodim (e.g. Select®)
Clodinafop (e.g. Topik®)

Clopyralid (e.g. Lontrel®)

Dicamba amine

Diclofop (e.g. Hoegrass®)
Diflufenican (e.g. Brodal®)
Diflufenican + MCPA (e.g. Tigrex®)
Diquat + paraquat (e.g. Spray.Seed®)
Diuron

Diuron + 2,4-Damine

Diuron + MCPA amine

Fenoxaprop (e.g. Foxtrot®)
Fluazifop (e.g. Fusilade®)
Fluroxypyr (e.g. Starane®)
Glyphosate (e.g. Roundup®)
Haloxyfop (e.g. Verdict®)
Imazamox (e.g. Raptor)

Imazamox + imazapyr (e.g. Intervix)
Imazapic + imazapyr (e.g. OnDuty®
Imazapic + Imazapyr + MCPA
Imazethapyr (e.g. Spinnaker®)
Propaquizafop (e.g. Correct®)
Quizalofop (e.g. Targa®)
Sethoxydim (e.g. Sertin®)
Simazine

Triasulfuron (e.g. Logran®)

Trifluralin (e.g. Treflan)

Hard
Test

Test

No
OK
OK
Test
No
OK
Test
No
OK
Test
Test
Test
No
OK
0K(1)
No
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
No
oK

Saline
OK

No

No
OK
OK
OK
OK
OK
OK
OK?
OK
Test
Test
Test
Test
OK

OK
OK
OK
OK
oK
OK
OK
OK
OK
OK
No
No
OK

Muddy
OK

OK

OK
OK
OK
OK
OK
OK
OK
OK
No
OK
OK
OK
No
OK
OK
No
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK

Alkaline
No

oK

OK
0K?
No
No
No
0K?
No
No
Test
Test
No
No
No
0K?
OK
No
0K?
OK
OK
OK
OK
OK
0K?
0OK?
0K?
0K?
No
OK

Acidic
OK
OK

Better?
OK
OK
Test
OK
OK
Test
OK
OK
Test
Test
Test
OK
OK
OK
Better
OK
OK
OK
OK
OK
OK
OK
OK
OK
OK
No
oK



Field Performance

90)) Pre - Treatment Flumioxazin + Manta Ray — 7 days
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Tank Mixing
Procedure
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Maximising
Performance
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Key Benefits

Aquatically approved. Can be used for weed control in aquatic situations. Very effective when used in combination
with Glyphosate (Rapid Fire), Flumioxazin, Diquat, Amitrole and other aquatically approved herbicides.

Non-ionic surfactant. Doesn’t have negative reactions with pesticide chemistry.

Derived from natural materials - soybean oils.

Acidification solution. Acidifies the spray solution to reduce spray tank issues caused by alkaline hydrolysis and
enhances uptake of weak acid herbicides.

Droplet management tool. Assistance in droplet size management to partially reduce the number of fine droplets
produced from hydraulic nozzles by air and ground applied spray equipment.

Available in multiple pack sizes — 1L, 5L and 20L.
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Indigo’s
Surfactant
Adjuvant
Portfolio




Spray Surfactants,
Adjuvants & Additives
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Suitability &
Compatibility with

Indigo Brands

BroadForce MA Herbicide

Contra M Duo Herbicide

Voltar GT 250SC Fungicide

Voltar 500SC Fungicide

Malice 18

Malice Duo Miticide

Rapid Fire 510SL & 800SG Herbicides
Destro 375 Herbicide

Rumbler 100SC Insecticide

Wallop 600 Industrial Herbicide

Do not use with copper based products — e.g.
Agritec.

Do not mix with sulfonyl urea chemistry
(metsulfuron methyl, Trifloxysulfuron sodium,
foramsulfuron, rimsulfuron based products).

Do not mix with Warhead Trio. go))
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Thank You
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