


Results May Vary,
Sometimes Dramatically!









Chitosan-what does it do?

* Triggers an SAR (systemic acquired response)

* Fungicide

* Bacterialcide

* Viralcide

* Insecticide

* Nematicide

* Plant Elicitor

* Microbial stimulant

* Nutrient and mineral chelator

* Increase stomatal conductance-Transpiration control
* Increases photosynthetic rate

* Increases cold tolerance

* Wetting/sticking agent, this is improved with the addition of yucca and or quillaja

* Food preservative



Chitosan-how does it work? Fungicide

* Binds to the plant fungal receptor, thereby initiating the SAR.

* Permeates the cell structure, and accumulates at the exposed
anionic plasma membrane, the damage done causes cell
weeping. This membrane disruption is also thought to facilitate
the uptake of many commercial fungicides, thereby increasing
efficacy.

* Due to the difference in cell structure between pathogens and
beneficials, not only are the beneficials left unharmed by
chitosan, but chitosan becomes a food source for them and
stimulates production of chitinase enzymes from the beneficials.
Thus creating a two fold attack against pathogens, using both
direct and secondary modes of action.

* Many of the beneficials are classed as chitinolytic. Ex. Aspergillus,
Mucor, Mortierella, Trichoderma, Beauvaria Bassiana, etc.



Chitosan-how does it work? Bacterialcide

* Triggers a SAR response.

* Works much the same as against pathogenic fungi, relying
perhaps more on a electrostatic M.O.A.

 Causes morphological extra- and intracellular modifications,
including cells with intracellular modifications, ie: irregularly
shaped and without membranes or cell wall on one side.

* Disrupts the formation of bio films produced by pathogenic
bacteria.

* Chelates certain nutrients and prevents the organism from
accessing them.

e Certain molecular weights have shown high levels of efficacy
against E. coli Staphylococcus, and Lactobacillus.

* Beneficial examples-Flavobacterium, Bacillus, Cytophaga,
Pseudomonas, Clostridium, Streptomyces, Serratia



Chitosan-how does it work?  Viralcide

* Triggers a SAR response.

* Regulates the expression of resistance genes, in
particular, induces jasmonate synthesis.

 Stimulation enhances cell wall lignification and
phytoalexin synthesis.

* Works more to inoculate the plant against viral
infection, rather than against the infection itself.
An ounce of prevention is more effective than a
pound of cure.



Chitosan-how does it work?
Nematicide/Insecticide

* Triggers a SAR response

 Stimulates production of chitinases by chitinolytic
organisms, and the chitinases work to break down
the chitin components of the attacker.

* Also works against the eggs of nematodes, as the
cyst contains a high level of chitin.

* Works to increase Brix levels of the plant, thereby
deterring predatory insects



Chitosan-how does it work? Plant elicitor

The cellular and molecular changes elicitated by
chitosan can be summarized in: membrane
depolarization, oxidative burst, influx and exit of ions
such as Ca2+, activation of MAP-kinases, chromatin
and DNA alteration, increase in PR gene mRNA, PR
proteins synthesis, phytoalexins accumulation,
lignification and callose deposition.



Chitosan-how does it work?
Nutrient and mineral chelator

* The strong cationic nature of chitosan forms bonds
with molecules that are anionic in nature. This can
be beneficial in a foliar nutrient spray, as well as
working to prevent pathogens access to the
nutrients.

e Can also assist in the absorbtion and translocation
of nutrients



Chitosan-anti transpirant

* May influence pathways containing jasmonic acid.
Jasmonates exhibit some activities similar to the plant
hormone abscisic acid (ABA), which plays a key role in
the regulation of water use by plants. Increased levels
of ABA signal stomatal closure.

 Stimulation of lignin production helps to strengthen
stomatal guard cells.

* Works to counteract the side effects of ethylene
application to cereal grains.

* Forms a “vapor barrier” coating on leaf surfaces.



Chitosan-how does it work? Freeze tolerance

e Stimulating stomatal closure helps regulate water
within the cell structure.

* Aids in the movement of nutrients within the plant
both xylem and phloem mobile.

* Works against pathogens that promote ice crystal
formation, ie: Pseudomonas syringae



Chitosan-how does it work? Wetting/sticking

e Chitosan naturally forms into films

* Electrostatic charge between the cationic condition
of chitosan and the anionic condition of leaf
surface.

* Yucca and quillaja being saponins, they naturally
run and spread.



Chitosan-how does it work, food preservative

* Forms a film around the product that prevents
pathogen entry, slows oxidation, and thus helps
maintain the internal environment of the product.

* The saponin components-Yucca and Quillaja, in our
formulations aids with the dispersion of the
chitosan film. You consume these saponins on a
regular basis already.



Chitosan-food preservative



Chickpea pathogen test

Regional Pulse Crop Diagnostic Laboratory
P.O Box 173145, Bozeman, MT 59717-3145
406-924-5162, 406-994-7738; pulsediagnostics@montana.edu
Laboratory Report Of Analysis

Account No. Date Received | Date Compiated Lab Number 1
1428 D1/319/M18 D2/09/18 18-P2884
Treasure State Seed, Inc. Information Provided by Sender
P. O. Box 698 Eroguct VcNh,Sk
: in ickpea
Fairfield, MT 59436 Genus/Species Clcer aretinum
Lot Number MC-17
Class Service
Pathogens Infected Threshold Above
Threshold
Ascochyta 0.0 % -MN- % —
Botrytis spp. (Grey Maold} 0.0 % -MN- %% ==
Callectotrichum spp. (Anthracnosea) 0.0 % -N- %% —
Fusarium spp. {Fusarium wilt) 0.0 % -N- % -
Sclerotina spp- (Stem Rot) 0.0 % -N- % —
Stemphytium spp. (Stemphylium blight) 0.0 % =N- % —
| other Determinations
Status: Completed
Tests Requested: Ascochyta, Botrytis spp. (Gray Mold), Gollectotrichum spp. (Anthracnose), Fusarium spp. (Fusarium

wilt), Scleroting spp. (Stem Rot), Stemphylium spp. (Stemphylium biight). No other tests requesied.
This is not a bill. Please do not pay untll we send you an invoice.

TWARRANTY: We wascant that the purity and Zon best resadls cﬂthksMrl!fmmboencxmwdoulmnzmﬂarmwﬁhhﬂmlcsuﬂmnﬂwspﬂcﬂ'm Test resutts cefinct the candaion of ihe
submittos mmmmmﬁmmmnammﬂm which the samplo

DISGLAMER O 5 WE MAKE ND OTHER WARRANTIES OF ANY KIND, EXPRESSEB OR MIPLIED, INCLUDING BUT NOT LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY
OR FITNESS FOR A PARTICLLAR PURPGSE.

S:gnature;%

Bright Agindotan, PhD, MBA, PMP
Lab Manager

T Lenon

Created on 02/03/20118 14:35:%3
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Minimum PPE Requirement












Testing microbial response with Microbiometer



Microbial Stimulant

61% Increase with 1 treatment



Phytophthora Erythroseptica
Aka Pink Rot



June 18 Stress Event






June 10 Stress Event



June 10 Stress Event



June 10 Stress Event



Stripe rust



Long leaf pine



Celery on the right received 1 pint p/acre of
O1-YS, impregnated into the chicken litter
compost prior to spreading



New seeding grass
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