
“Maximizing Earth’s Potential”

Mission Statement

Through scientifically developed technologies we create and produce 

innovative natural products that enhance productivity, benefiting producers, 

consumers and the environment.
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Our Innovative Approach:

Delivering Improved 

Microorganisms

• IDENTIFY microbial strains
– Nutrition

– Plant Protection

• SELECT for specific activity

• STABILIZE for longevity

• DELIVERY of stabilized microbes ensuring function



“Maximizing Earth’s Potential”

Azospirillum
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Azospirillum

• Fixes Nitrogen for use by cereal crops, 
grasses and tuber plants

• Biological Nitrogen Fixation (BNF) occurs 
when atmospheric nitrogen is converted to 
ammonia by a pair of bacterial enzymes 
called nitrogenase. The formula for BNF 
is:

N2 + 8H+ + 8e− + 16 ATP →

2NH3 + H2 + 16ADP + 16 P
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Benefits of Azospirillum

• Naturally occurring

• Stimulate plant growth directly 

• Increases the numbers of root hairs on each 
root.

• Greater root mass leads to increases in water 
and nutrient absorption  

• Substantial yield increases have been reported

for various wheat crops after inoculation

with Azospirillum strains

• Cost effective nitrogen fertilizer
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The Bacteria Azospirillum

• Naturally occurring

• Found on many plant 
species

• Close to the roots 
(Rhizoplane) and 
attached to the roots

• Not a nodulater
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History

• The first species of the genus, originally named 
Spirillum lipoferum, was isolated from soil in the 
Netherlands in 1925.

• Azospirillum was 'rediscovered' in the 1970s 
during a search for associative nitrogen fixers in 
the rhizosphere of Digitaria and Zea mays in 
Brazil. 

• Since then, isolation of azospirilla from roots of 
numerous wild and cultivated plants and from 
different soil types has been reported from all 
over the world.
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To date 7 species have been identified 

within the genus Azospirillum

• A. brasilense

• A. lipoferum

• A. amazonense

• A. halopraeferans

• A. irakense

• A. largimobile

• A. doebereinerae
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Azospirillum Colonization

• The first step (the adsorption step), 

consists of a rapid, loose, and reversible 

binding of Azospirillum to the root.

• The second step (the anchoring phase), 

the bacteria become irreversibly bound to 

the root surface. 
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Where?

• During the first days of the association, 

Azospirillum specifically colonizes the sites 

of lateral root emergence and the root hair 

zones of the primary as well as the 

secondary roots.
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Azospirillum and root interaction, E = Zone of elongation, RH = Root Hairs
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RH = Root Hair, RS = Root Surface, B = Unattached Azospirillum Bacteria

B
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Bacterial Attachment

B

B

RS = Root 

Surface

B = Attached 

Azospirillum 

Bacteria



“Maximizing Earth’s Potential”

Bacterial Attachment
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MicroAZTM



“Maximizing Earth’s Potential”

Shelf Stability 
Inoculants are historically short lived

• Average survival of other azospirillum products is 

four to six months. 

• TerraMax’s formulations have two year shelf life.

• This allows the confident use of these products 

through normal distribution channels.
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Bacteria can be sensitive to environmental 

conditions like pH, heat and moisture. Unprotected 

from these elements, they may die before they are 

applied or benefit the crop. Not so with MicroAZ

In A Word - SURVIVAL

Why is Stability Important?
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MicroAZ™Products

Formulations

• MicroAZ-ST Dry - Powder Seed 
treatment 

• MicroAZ-IF – In Furrow 

• MicroAZ-ST Liquid – Liquid 
Seed treatment
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MicroAZ-STTM - Dry

Seed Treatment
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MicroAZD Field Studies

TerraMax, Inc.

South Dakota 2004

Location

TerraMax tested a microbial treatment designed to 
stimulate germination, rooting and growth in winter 
wheat. The test site was near Faulkton, South 
Dakota and conducted by a TerraMax distributor. 
The product is a dry formulation that contained two 
strains of the bacterial genus Azospirillum.

Description

MicroAZD was applied to the seed before planting
on September 11, 2003. Stand establishment was
evaluated on May 3, 2004. The number of plants per
foot were counted at several field locations, treated
and control.

Treatment – 2003

Product: MicroAZD

Application rate: 0.5 pounds per acre

Crop: Winter wheat

Gain over control: 40% increase in stand 
establishment
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MicroAZD Field Studies

TerraMax, Inc.

South Dakota 2004

Location

TerraMax tested a microbial treatment designed to
stimulate germination, rooting and growth in winter
wheat. The test site was near Faulkton, South
Dakota and conducted by a TerraMax distributor.
The product is a dry formulation that contained two
strains of the bacterial genus Azospirillum.

Description

MicroAZD was applied to the seed before planting
on September 11, 2003. Harvest was on August 22,
2004. The protein in treated wheat was 1 percent
higher than control. This was not enough of an
increase to qualify for a premium.

Treatment – 2003

Product: MicroAZD

Application rate: 0.5 pounds per acre

Crop: Winter wheat

Gain over control: 1% increase in protein over 
control

Protein Level in Winter Wheat
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MicroAZD Field Studies

TerraMax, Inc.

South Dakota 2004

Location

TerraMax tested a microbial treatment designed
to stimulate germination, rooting and growth in
spring wheat. The test site was near Hoven,
South Dakota and conducted by a TerraMax
distributor. The product is a dry formulation that
contained two strains of the bacterial genus
Azospirillum.

Description

MicroAZD was applied to the seed before
planting on April 7, 2004. Stand establishment
was evaluated on May 13, 2004. The number of
plants per foot were counted at ten field
locations, treated and control.

Treatment

Product: MicroAZD

Application rate:   0.5 pounds per acre

Crop: Hard Red Spring wheat     
variety Briggs 

Gain over control: 48% increase in stand 

establishment over control

Stand Establishment in Spring Wheat
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Hard Red Spring Wheat Yield

SD Spring Wheat Yield
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Protein Increase
South Dakota 2004 & 2005

Hard Red Spring Wheat

13.9
13.6

13.3

13.7

14.2

13.74

15.1

14.6 14.5

14.9 14.9 14.8

12

12.5

13

13.5

14

14.5

15

15.5

Hoven

04

Bristol

Field 1

05

Bristol

Field 2

05

Faulkton

Field 1

05

Faulkton

Field 2

05

Average

P
ro

ti
e
n

 %

Untreated

MicroAZD



“Maximizing Earth’s Potential”

MicroAZ Seed Treatment

Nitrogen Fixation in Wheat

• Done in Central Minnesota 

• Same variety hard red spring 
wheat

• Same fertilization

• Treated was double the 
nitrogen content

• 5.8 grams per kg increase

• This reflects an increase of 
nitrogen of 20.8 pounds per 
acre calculated at 60 bu/ac 
yield. If calculated on the 
basis of the plant residue 
(100 pounds per bushel 
production) would indicate 
34.8 pounds of nitrogen 
fixed per acre.

Total Kjeldahl Nitrogen - Wheat Seed
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Azospirillum Liquid Seed 

Treatment on Organic Wheat
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AZGreen-ST LiquidTM

Seed Treatment For Wheat

• Organic 

production

• Wyndmere, ND

• Hard Red Spring 

Wheat – Glen

• Planted May 8, 

2008, Harvested 

August 17, 2008

• Treated plot size ~ 

52,000 square feet

Control Treated

Yield (BU) 30.42 38.07

Protein % 10.9 12.1

Test Wt 62.6 63.9

Moisture % 14.5 14
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MicroAZ-ST LiquidTM

Seed Treatment For Wheat

• Conventional 
production

• Carrington, ND

• Hard Red Spring 
Wheat – Glen

• Planted April 29, 
2008

• 80 lbs actual N 
(NH3), 40 lbs 11-
52-0

• Treated plot size ~ 
square feet

Control Treated

Yield (BU) 60.53 63.49

Protein % 12.6 13

Test Wt 64.4 64.4

Moisture % 13.01 13.01
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Summary of MicroAZ-ST Dry

Seed Treatment - Sorghum

Increase in Bushels Sorghum
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Summary of MicroAZ-ST Dry

Seed Treatment 2006 – 2008 Corn
MicroAZ ST Dry on Corn 2006-2008
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Colorado State University & University of Nebraska –

Lincoln 2007 Variety DKC58-16

Skip Row Spacing
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Colorado State University & University of Nebraska –

Lincoln 2007 - Variety DKC58-16

Full Row Spacing
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Summary Colorado State and Nebraska Lincoln Universities

2006-2008 Dryland Corn Trials, Population ~ 15,000/ac
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Summary Colorado State and Nebraska Lincoln Universities

2006-2008 Dryland Corn Trials , Population ~ 15,000/ac
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Field Trial Results Corn

Albany, MN 2008
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Nebraska 2007
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Nebraska 2007

Data from a comparison plot Renze versus Pioneer, only the Pioneer 

was treated (w dust) MicroAZ ST Dry. Complete plot data available on 

request

+MicroAZ

Control
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Azospirillum Dry Seed 

Treatment on Organic Corn
Location

This work was done on a farm near 
Annadale, Minnesota. The OM of the 
soil was 4.6.

Description

This was a side by side plot of the 
organic formulation of a dry 
azospirillum seed treatment.

Treatment – Spring 2006

Products: Organic formulation of a dry 
seed treatment of azospirillum

Application rate: 2 ounces per unit 
of corn
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MicroAZ-IFTM

In furrow application for corn
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MicroAZ-IF Field Studies

South Dakota 2004

Location

TerraMax tested a microbial treatment designed 
to stimulate rooting and growth in corn. The test 
site was near Hoven, South Dakota. 

Description

MicroAZ was applied in furrow at planting on
May 3, 2004. The grain was harvested
November 8, 2004. Plant population was 29,000.
The MicroAZ-IF™ was applied with 2 gallons of
pop up fertilizer per acre with a “Regent”
machine applicator. Yields calculated at 15%
moisture.

Treatment – 2004

Product: MicroAZ-IF

Application rate: 12.8 ounces per acre

Crop: Corn

Gain over control: 12.2 bushels / acre
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Hoven, SD 2004 – 12.8 ounces per Acre MicroAZ-IF Liquid

Treated
Untreated
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MicroAZ-IF Field Studies

Dodge, Nebraska 2005

Location
This work was done on a farm near Dodge, 
Nebraska. A TerraMax distributor 
coordinated the work.

Description

This was a side by side plot of eight rows 
per treatment.. MicroAZ-IFTM is an 
azospirillum product to stimulate rooting and 
fix nitrogen.

Treatment – Spring 2005

Products: MicroAZ-IFTM

Application rate: 12.8 ounces AZ per 
acre in furrow at 
planting tank mixed 
with 10-34-0 with zinc 
and sulfur.
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MicroAZ-IF Field Studies

Rushford, Minnesota 2005

Location

This work was done in Rushford, MN on the LP 
Acres farm.  The distributor who coordinated the 
work was Steve Darrington

Description

The untreated part of the field is above the black 
arrow and the treated part is below the black arrow. 
Twenty four rows around the field were left as an 
untreated border. They saw a 20 to 30 bushel 
increase in yield. 

Treatment – Spring 2005

Products: MicroAZ-IFTM in furrow

Application rate: 12.8 ounces AZ per 
acre in furrow at 
planting tank mixed 
with a 50/50 blend of 9-
24-3 and 2-0-6 and a 
quart per acre of a 
micronutrient blend.
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MicroAZ-IF – Irrigated Corn 

Geneva, Nebraska 2005

Treated
Untreated

+ 6 bushel / acre
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Summary of MicroAZ – IF

In furrow corn treatment

MicroAZ-IF
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Summary of MicroAZ-ST Liquid

Seed Treatment on Corn 2006

MicroAZ ST Liquid on Corn
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2012 Field Results

Total return Δ  $/Ac Net return / Ac

City St. Crop Variety Treatment Bu/Ac Δ Comments

per Ac @ 

$6/bu @$6/bu Minus AZ & N*

Wahoo NE Corn
P1324H

R
MicroAZ 

ST Dry 70 10.6Dryland 420 $63.60 $58.60

Control 59.4 356.4

Wahoo NE Corn

P1324H

R

MicroAZ 

ST Dry 120.1 8.3Dryland 720.6 $49.80 $44.80

Control 111.8 670.8

Total return Net return / Ac

per Ac @ 

$6/bu Minus AZ & N* Δ

Fostoria IA Corn UNK

MicroAZ 

ST Dry 182.67 7.38No N $1,096.02 $1,091.02 $39.28

Control 175.29 No N $1,051.74 $1,051.74

Fostoria IA Corn UNK

MicroAZ 

ST Dry 215.79 10.8470# N $1,294.74 $1,244.24 $60.04

Control 204.95 70# N $1,229.70 $1,184.20

Fostoria IA Corn UNK

MicroAZ 

ST Dry 221.73 -6.24140# N $1,330.38 $1,234.38 -$42.44

Control 227.97 140# N $1,367.82 $1,276.82

N costs @ .65 / unit
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