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Microbes in billions/gram of soil

Helping Nature Work™

BioMax is one of the best, most
efficient ways to improve soil
biology and root environment.
BioMax improves soil function in all
cropping systems resulting in better
root and plant health and increased

soil nutrient efficiency.

BioMax is a soil biological stimulator
that increases aerobic bacteria (vs.
anaerobic) and beneficial fungi, such
as mycorrhizae. BioMax contains
specific food sources, micronutrients
and enzymes that stimulate and
increase beneficial bacteria and
fungal activity and populations.
BioMax does not contain live

biological organisms or humic acid,

nor is it a “compost tea”. Living
biological products are cultured in
sterile environments and therefore
not adapted to specific soil, crop
and environmental conditions,
which often limits their longevity
and effectiveness. They are also
expensive and require proper
storage, handling and application
preparation. Compost teas require
intensive time comsuming over sight,
equipment and regulated aeration to

ensure efficacy.

BioMax naturally causes a significant
increase in beneficial bacteria and
mycorrhizal fungi populations that

are already in and adapted to the

How does BioMax™ work?

soils on your farm, making them

much more effective and consistent.

Ground applied fertilizers —
especially phosphate and potassium
are rapidly bound up in the soil
structure leaving only a small
portion of the nutrients available

for root uptake. Biological activity is
requited to release nutrients from the
soil structure. BioMax, by increasing
biological populations and activity,
maximizes nutrient availability

to the roots improving efficiency

of ground-applied fertilizers.
Enhancing soil nutrient availability
can directly increase both crop

quality and yield.

BioMax increases the native
beneficial soil microbial
populations for a temporary time
period (generally 3-4 weeks). The
increase will vary by soil type and
conditions but can range from 5-20

times normal population levels.

BioMax naturally encourages

an increase in native microbial
populations. The increase in
biological activity results in
additional production and release
of carbon dioxide and organic

acids in the root zone.

Effect of BioMax™ on Soil Microbial Population
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The significant additional release
of carbon dioxide causes a natural
aeration effect in the soil. This
results in improved soil tilth, gas
exchange and moisture penetration.
This can be very beneficial in soils
with hardpan layers and/or poorly

drained or overly wet soils.

The additional production of
organic acids and microbial
exudates released into the soil
increases the binding of soil
particles, which increases the

water holding capacity of the soil.
In irrigated high value cropping
systems in arid growing regions
increased moisture holding capacity
is beneficial to yield potential and/

or reducing irrigation expenses.



Microbial diversity

Improved population and diversity of beneficial microbes
not only has a direct correlation to crop yield and quality,
but also strongly compete with pathogenic soil organisms
— in effect encouraging suppression of soil pathogens. In
general, the greater the microbial diversity in a soil, the

greater its suppressive capability.

In a healthy soil system, aerobic bacteria should represent
the largest microbial segment. These organisms all
utilize oxygen and carbon in their metabolic processes
which directly and indirectly effect plants. Their glue
like exudates help to bind soil particles together —
creating the beginning of “structure”. Beneficial fungi
add to and reinforce the structural building process by
helping to create aggregates and pores within the soil.
Actinomycetes, another large group of bacteria, are
responsible for that sweet smell of “silage” that a healthy
soil gives off as well as for the production of antibiotics
that can prevent some plant diseases. Pseudomonads

are important rhyzosphere microbes that also produce
various antibiotics beneficial to plant health and assist
in plant feeding by converting organic compounds into

plant available forms.

In many crops, fumigation is used to control pathogenic
bacteria, fungi and nematodes. However, fumigation is
indiscriminant affecting beneficial microbes also. After
fumigation it is important to encourage repopulation of
beneficial microbes quickly to out-compete pathogens.
BioMax is an excellent tool to stimulate and increase
beneficial populations. Used in conjunction with good
cultural practices, (cover cropping, crop rotation, etc.),
BioMax accelerates and increases microbial diversity and

activity and overall soil function.

In the three charts to the right a liquid compost
manufactured with BioMax™ was applied to lettuce.
In addition to production improvements in the
treatments, soil microbe levels where measured at
different points during the trial. Rhyzosphere soil
samples from the BioMax™ plots consistently showed
higher levels of pseudomonads, fungi, aerobic bacteria

and nitrogen-fixing bacteria.
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IMPROVING SOIL HEALTH BY ENHANCING SOIL BIOLOGY
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In the soil analysis above, BioMax™
was sprayed on the pineapple
residue 30 days after harvest to help
accelerate residue breakdown and
nutrient availability. Soil analyzes
show that BioMax™ improved
available macro and secondary
nutrients, especially calcium, and
in doing so increased the pH and
cation ion exchange capacity (CEC)
of the soil. These changes came

as a result of BioMax™'’s ability

to increase microbe populations
within the pineapple residue and
the soil itself.

Soil health

The soil is a living system and

its health is determined by the
biological activity and diversity
within the system. Some important
health components are aeration,
moisture penetration and retention

and structure.

Aeration

Air pockets within soils are
important as all beneficial
aerobic soil organisms, microbes

and roots, need oxygen to live.

BioMax™ promotes soil aeration
by increasing microbe populations.
Higher microbial populations not
only increase the total amount

of respiration within the soil

as microbes live and die, but

also encourage activity of larger
organisms, such as arthropods and
earthworms, which improve soil

aggregation and porosity.

Moisture penetration
& retention

Better aeration within soil helps
create physical space for better
moisture penetration and drainage.
It also improves a soils ability

to hold water (retention). If soils
are not properly aerated and the
structure is too tight water will
either not penetrate and run-off or,
once soaked in, it will not drain
out causing the soil to become
waterlogged — a common problem

in heavy clay soils.

Structure

Like aeration and water penetration
and retention, it is the organisms

within the soil working in harmony

Nitrate Nitrogen NO3-N 8.00 10.00 - So‘ 7000
Ammoniacal Nitrogen | NH4-N 0.10 1.90 3 g
Phosphorus P 129.40 249.70 28

B¢ 5000
Potassium K 361.90 671.40 b ‘E>’,
Calcium Ca 96210 | 2,043.00 e

Magnesium Mg 122.20 242.30 S’é 3000

Sulfur SO4-S 66.17 33.00
pH 513 5.94 1000
CEC 736 14.59 Aerobic Bacteria Actinonycetes

I Control [ BioMax

that build good soil structure. Air
and water flow within the soil are
critical building blocks of good

soil structure. Bacteria and fungi
populations produce compounds
that help bind soil particles together
to create soil aggregates. The
aggregates provide internal spaces
in which water and plant nutrients
can be held (retention) while also
providing external spaces through
which water and roots can move
(penetration). Soil structure is also
enhanced by larger organisms like
arthropods and earthworms that
burrow through the soil shredding
and digesting organic matter and
making larger spaces as they search

for bacteria and fungi.

By targeting and increasing
populations of the smallest soil
organisms, bacteria and fungi,
BioMax™ indirectly encourages
population growth of larger
beneficial soil organisms like
earthworms. The end result is
better soil structure and ultimately
better soil health.



Untreated control - lacks fine root hairs

Root growth

Healthy soil that is “open” for air,
nutrient and ion exchange will permit
greater and healthier root growth
than soils that are “tight” and lack
good air, nutrient and ion exchange.
BioMax™ helps create the ideal soil
environment that can support rapid
root growth by improving microbial
populations, soil aeration, moisture
penetration, moisture retention and
overall structure. Furthermore,
healthy soils will encourage increases

in mycorrhizal fungi. These

BioMax™ treated - abundant fine root hairs

particular groups of fungi form
important synergistic associations
with plant roots — feeding off root
exudates, mycorrhizal fungi in return
supply plant available nutrients and

plant growth regulators.

In the soil profile illustrations

below banana root growth and root
penetration is shown. Nematicides
are commonly applied twice per year
in the Central American banana
industry. If moisture penetration

decreases due to soil compaction

BioMax™ at 1 quart/acre
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as a result of conventional farming
practices then nematicides have
difficulty getting into the soil and
to the target areas. In this trial
BioMax™ was tested by itself to

see if it could open up the soil.
BioMax™ was applied at 1 quart/acre
(2.5 lit./h) and the soil profile was
mapped 3 months after treatment
(see illustration below). In the
BioMax™ treated plot increases in
root numbers, weight, size, function

and penetration were observed.
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Root sizes are represented by circle size and are classified as small, medium and large.
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Application and cropping system recommendations

Trees, vines and berries

In perennial tree, vine and berry
crops, BioMax should be applied

in the spring and early fall. This
timing coincides with a natural
increase in soil biological activity
and root growth — amplifying both
processes. Utilizing BioMax at these
key crop timings not only helps

to maximize microbial activity

but also results in maximizing

soil nutrient availability and total
ground fertility efficiency. The best
way to ensuring maximum quality
and yield/acre is ensuring that
nutrients are available a head of key

physiological demand timings.

BioMax is convenient to apply. It
can be applied via most irrigation
systems or band-sprayed at the base
of the rows. On new establishment
plantings of trees, vines and berries
BioMax can be applied via drip,
banded and watered in or in the
planting hole. Re-apply in 45 days
and again in early fall via irrigation
or ground spraying. Scheduled
applications of BioMax on new
plantings enhances the root zone
conditions, creating a healthy root
environment. Getting new plantings
off to a good start and maximizing
root development is critical to long-
term productivity and improved

early bearing.

% X .
WITHOUT
BIOMAX

RED OAK, Grand Rapids, Michigan

Trunk Growth

The effects of BIOMAX on trunk growth on young apple trees
Dr. Burton Koch
Wenatchee Fruit Tree Research Center
Washington State University - Wenatchee, WA - 1981

Variety: Red Delicious

Results:

Treatment Average increase in diameter (cm)
Check 1.36

BIOMAX 1.60* (1 application) *LSD 5%

Trunk and Terminal Growth

The effects of BIOMAX on the trunk and terminal growth of
young apple trees.

Harry Warman

Wilbur-Ellis - Cashmere, WA - 1981

Variety: Red Delicious
Results:
Diameter (cm) Terminal (cm)
Check 4.5 9.25
Treated 5.4 17.20




Application and cropping system recommendations

Vegetables, high value cash

crops and turf

BioMax is particularly suitable to
higher value row crops, such as
vegetables, strawberries, melons,
potatoes, onions, sugar beets, sweet
corn, beans and alfalfa. It is also an
excellent choice for turf. BioMax
can be applied pre-plant during
ground or bed preparation, at
planting in-furrow or 2x2, or post-
planting via irrigation or band-

sprayed and irrigated in.

Yield and quality are key factors in
profitability in these crops. BioMax
used pre-plant or early during

the vegetative growth phase of
these crops helps maximize soil
available nutrients and healthy root
development. Getting germinating
seeds or transplants off to a
vigorous start and maximizing root
development is critical to potential
plant productivity and quality. By
encouraging microbial activity and
diversity, BioMax keeps ground

fertilizers more available and

Superior Potato Yields
Trial conducted by Dr. G. Selleck, Cornell University, 1979
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August 2011 e Location: Torrington, WY
Photos taken 3 weeks after application
Bio-Max applied @ 1 qt/ac

by itself with ground equipment

Control

working longer into the season -

maximizing fertilizer efficiency.

Turf and other perennial grass, hay
and alfalfa crops are also excellent
crops on which to utilize BioMax.
Similar to tree and vine crops,
applying BioMax in spring or during
first irrigation, is an excellent way

to maximize fall or spring applied
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Total cwt/ac & No. 1's cwt/ac

100

Treated

fertilizer availability. Nutrients such
as phosphorus and zinc which are
instrumental in early vegetative
growth and root development

have limited availability when

soils are cold and wet — normal
spring conditions. BioMax can help
turf and alfalfa overcome these
conditions and get a better start in

the spring.

Russet Burbank Potato Yields

Trial conducted by Dr. A. Kallio, University of Minnesota, Duluth, 1979
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BIOLOGICALS

Activates the soil5 existing microbe
base, releases soil-bound nutrients,
enhances root zone environment

Bio-Mulch

Bio-Max
Seaweed based soil stimulant to increase
crop quality and yield

Symbooster 10X

K-Booster

Foliar seaweed and micronutrient
sprays to enhance crop quality and
mitigate plant stress

Symspray 20X
Seaweed and micronutrient based seed

coating to speed emergence, seedling
development and increase yield

Super Symcoat

Seed piece coating to improve tuber set
Symcoat (potatoes)

PHOSPHITES

Sysstemic phosphite based foliar sprays
designed to balance nutrient status
leading to enhanced crop quality and
overall plant health.

Sysstem-Cal
Sysstem-SeaCal
Sysstem-ZN
Sysstem-MG
Sysstem-MN
Sysstem-K
Sysstem-ZMag
Sysstem-Moly Z
Sysstem Ready
Sysstem-Pecan

DEXTRO-LAC BASED NUTRIENTS

Unique process that complexes the
nutrient cation to a sugar molecule for
rapid uptake and maximum availability

Calcium DL

Cal-Mag DL

Copper DL

Iron DL

Magnesium DL

Manganese DL

Micro-Mix DL

KDL®

Potassium Finishing Solution
Zinc DL

VIGOR ENHANCED NUTRIENTS

Value-added processing builds on the
Dextro-Lac base to further enhance
product efficacy

Vigor-Cal
Vigor-Cal w/Boron
Vigor-Cal-Bor-Moly
Vigor-Copper

®
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PLANT FOOD

Built with 100% food grade, low
salt index materials, including ortho
phosphoric acid

3-18-18

9-18-9

9-24-3

0-18-25 + 1% Boron

A lignosulfonate multi-trace mineral
solution for soil use

Multipurpose Micronutrients

SPECIALITY PRODUCTS

Effectively controls a wide variety of
insects and powdery mildew on contact

Super Insecticidal Soap

Soybean oil emulsifier/adjuvant that
works as a spreader; sticker and drift
retardant. Also encapsulates pesticides
to minimize odor and volatilization

SprayTech Oil

Hydrophilic based polymer that reduces
evapo-transpiration helping to minimize
transplant stress, sunscald, frost damage
and winter kill.

Hytech Polymer
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