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GreenQuest creates solutions for 

healthy growth for both outdoor & 

indoor agriculture businesses, 

whether organic or conventional.

About Us –
GreenQuest creates solutions for healthy growth for both outdoor and 
indoor agricultural businesses, whether organic or conventional.

We accomplish this through customized approaches to develop USDA 
NOP compliant products to meet a client’s specific needs as they relate 
to soil and plant health.   We work with large and small-scale growers.  
We have been doing this work for the past 12 years.

Our flagship product is a liquid soil conditioner called SR 100 which is 
CDFA approved for organic farming.   Since we froze the formula and got 
it registered, it has around 20,000-acre applications under its belt and 
counting.

What helps make us effective is before clients ever see what we have 
created for them, we first take advantage of our work by being our own 
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first customer.  This allows us to wrap any data produced in our own 
direct experiences. 

As an outgrowth of our very hands-on product development & 
manufacturing work, we are now being asked, by some clients, to assist 
with the development and implementation of their own onsite capacity 
to create products & processes to improve soil resilience and plant 
health on their farms.

Today’s workshop will seek to broaden your knowledge of the 3 
Amigos of Biomass and their application in Agriculture.
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The Goals of our Effort:

• Improve soil resilience

• Maintain plant health

During this workshop we will: 

1. Show examples, from our growing operation, of the 3 Amigo’s 
assisting with soil resilience and plant health;

2. Provide a brief overview of our approach to innovation & 
formulating;

3. Provide a review of the 3 Amigos of Biomass—Char, Ash and 
Pyroligneous acid;

4. Show examples of formulations we made with the 3 Amigo’s;
5. Review work with clients regarding onsite capacity development.
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Improving soil resilience is a long-term 

among grow cycles effort.

Improving soil resilience is a long term among grow cycles effort.   

Among grow cycles is a term we use for activities that typically are done 
at the beginning or end of the grow cycle.  These are investment efforts, 
with a multiple season view in mind. Determining the ROI from these 
efforts takes some thinking & planning and will be specific to each 
situation.  

For example, for us, the ROI is the delicious produce we grow and harvest 
for our family & friends, as well as the improved physical and mental 
health these activities bring us. 

We use the term resilience to mean that the soil can recover quickly from 
difficulties.  
Working with Mother Nature means we only have influence and never 
control. So, we need to learn how to deal with her dry sense of humor.
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The pallet bin pictured in this slide shows how we improve our growing 
soil and reduce weed pressure over time. 

Rather than have designated compost bins, we instead setup compost 
bins in a different growing bed each season.  Thus, all of the leachate 
from the breakdown of the biomass added during the season goes into 
the soil below.

Before the bins are placed, a heavy layer of wood char is broadcast over 
the top of the soil.  Then the pallets are placed and tied.   The biomass 
residue from last season’s bin is moved into the new bins.

The flowers that are shown in the picture are there for 2 purposes. The 
first and most important, to make my wife happy.  The second purpose is 
a bit nerdy.  When the marigolds and petunias are planted, a blend of 
vermicompost/char is added to the planting hole or container media, 
respectively.

At the end of the season, the petunias and their media are added to the 
bin, along with the marigold above-ground biomass.  The marigold roots 
are left in the soil.

The compost bins are in place for 12 months.   A diverse community of 
microbes are added to the soil from the residue added at the start, from 
the biomass added to the bins, and from the flower roots.   After 12 
months, the bins will be moved to a new location and all of that bio-
enriched char will be turned into the soil with a shovel.

Achieving soil resilience is made easier if one uses time, as their friend.
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Maintaining plant 

health is a within 

grow cycle effort.  

These efforts are 

expense activities, and

must be paid for by 

the crop.

Maintaining plant health is a within grow cycle effort.  Within grow cycle 
efforts are expense efforts and must be paid for by the crop(s) being 
grown.  

An approach we like to use to spread out the growing costs is 
intercropping, or companion planting. 

For example, for 2 seasons, we grew CBD Hemp.  We decided to intercrop 
the CBD Hemp with garlic to better utilize the area around the hemp 
plant and be able to harvest 2 crops off the same grow bed. The garlic 
intercropping also allowed us to grow CBD Hemp in the same soil for 2 
seasons in a row.

For the garlic, we used wood char powder when we planted out the 
cloves in late October.   In March when the garlic starts to push, we top 
dress them with a fertility/biostimulant powder blend, which we call 
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CHARMIN, and which we will discuss later in this talk.

We planted the hemp transplants out the first week of June within the 
garlic bed. We add the CHARMIN powder to the planting hole and top 
dressed around the stem.  We made room for the hemp plant by pulling 
1 garlic plant out.  This 2-month old garlic, which is called green garlic, 
was sold to a local eatery.

During the hemp grow out, we soil drenched the plants every 2 weeks 
with a pH neutral dilute hardwood ash/PA solution.

Working to maintain plant health has provided us with the opportunity 
to see what we can cook up with the materials we have on hand.
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At GreenQuest, we have, at times, describe ourselves as “cooks with lab 
coats.”     BTW... This my grandson learning some life lessons.

As part of our cooking process, we have learned overtime:

1. TO Never fall in love with what we make.  If we cannot let go of 
yesterday than we will never discover tomorrow.

2. TO Always have an ‘idea parking lot’ to park ideas for later.  We use 
this idea parking lot approach when working with clients.  
Innovation comes from action and interaction.  We generally have 
way too many ideas and not enough time so we park them for 
review later.  For us, our idea parking lot manifests as notebook.

3. TO Include our clients in the solution development process.   It is 
about relationship and not transaction. We use time as our friend. 

4. TO Realize that an approach that worked great last season may not 
be such a winner next season.  We stay humble.
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As part of the crafting process, we recognize that we need to innovate 
within real world constraints.   We call these constraints or boundaries… 
the “3 E’s.”
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The “3 E’s” of GreenQuest Formulas:
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• Effective

• Economical

• Executable

Our formulations always are developed keeping in mind the “3 E’s.”  The 
3E’s tell us our formulations must be effective, economical and 
executable. The “3 E’s” are defined by the client and not by us.

The “3 E’s” require us to live in the world of combinations.  We layer 
many partial solutions, on top of each other, to create a resilient “belt & 
suspenders” approach. 
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JTL Science:

“Just to Learn”

In parallel to our focused cooking process, we also practice JTL Science.  
JTL is short for ‘Just to Learn’.  As lifelong learners, we sometimes do stuff 
just because we can.  

Example of this includes MycoChar. (Show pellets) of Pesta F (show pasta 
bits).  We made these materials just to learn. 

Practicing JTL Science can be a catalyst for further discovery and fun.
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The Three Amigos of Biomass: 
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• Chars

• Ash
• PA

Now, let’s meet the 3 Amigos of Biomass: Chars, Ash & PA.

9



10

We divide Biochar 

into 2 Groups:

•Carbon

•Mineral

We artificially divide biomass chars into 2 groups, CARBON chars and 
MINERAL chars. We do this to better understand how to use them.   (We 
know that the mineral chars also contain carbon.)

Carbon chars are primarily wood based, whereas, mineral chars are all 
non-wood chars, such as straw, bone, spent mushroom substrate or 
walnut shell chars.

We use carbon chars for improving soil resilience as an end of season soil 
amendment when the soil is resting. 

We use carbon chars when we make microbial additives via the solid 
state fermentation reactor, we call our Phyto/Bio Reactor.   (Show the 
PhytoBio Reactor) This approach is an outgrowth from utilizing clay pot 
irrigation for the past 20 years.  The application of this reactor approach 
can produce a range of outcomes.   In addition to our ongoing work with 
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the reactor in our test gardens, we are looking at how to implement the 
PB Reactor, at one of our client’s locations.

We use mineral chars, like bone char, as a source of slow-release P for 
fruiting vegetables. 

For plant health maintenance, we use a blend of mineral chars, along 
with other ingredients, placed in the soil around the roots.   This dry 
powder is called CHARMIN.
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• Blood Meal

• Bone Char

• Crustacean 
Meal

• Feather Meal
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List of Ingredients for Powder Blend:

• Diatomaceous 
Earth

• Fish Bone 
Meal

• Green Sand

• Gypsum

• Kelp Meal

• Vermicompost

• Walnut Shell 
Char

This list of ingredients used to make up the CHARMIN powder blend will 
be listed on our website, along with the text and slides from today’s 
presentation.
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Biomass ash can serve 

two functions:

• As a mineral source

• As a pH adjuster

12

In our systems, biomass ash can serve one of 2 functions, as a mineral 
source, or as a pH adjuster.

The hardwood ash we use is created from our fireplace.  This ash will 
contain both mineral ash and charcoal bits.

As a mineral source, we broadcast wood ash over the top of the food 
residue silage we create and bury in our garden beds at the end of the 
growing season.  Though the purpose of this application is a mineral 
amendment, the wood ash will provide a bit of pH buffering for the food 
silage.
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When we are getting ready to cultivate oyster mushrooms on wheat 
straw.  We first need to sterilize the straw. 

We use a 10% w/v wood ash solution to soak the submerged straw for 24 
hours.

Once the straw has been taken out of the soaking liquid, the pH of the 
liquid is neutralized to between 7-8 with an acidifying liquid which 
contains PA.  This neutralized liquid is poured over the biomass in the 
compost bins.
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PA is used as an Ingredient
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• For pH Adjustment

• To Complex Minerals

• As an Adjuvant

For our applications, pyroligneous acid, is used as either a pH adjuster, as 
is the case in mushroom production process, in a mineral complexing 
formula YANG, or as an adjuvant.

Since we have already covered the pH adjuster application, lets focus on 
the complexing and adjuvant functions.

But first let’s review that PA is a liquid mixture potentially containing 
100’s of different compounds, each at different concentrations.  The 
composition of PA can be affected by the biomass used to create the PA, 
the process temperature, and any post process distillation.   

Here we have samples of PA made from different types of biomass and 
under different conditions.   We have learned, over time, that some PAs 
produce a color when pH adjusted and other do not.  In discussing this 
color development, with Stephen Joseph, he concluded that color 
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development may be due to an interaction between the phenolic and 
trace minerals in the PA.

We have found that there is a silver lining to the PA color development 
issue.   The recipe used to make the color happen can also create a liquid 
that can be applied to plant leaves to reduce powdery mildew pressure.  

We apply the pH adjusted PA solution along with either Silica (SILLY 
SOAP) or an essential oil emulsion CAROMA, for broader functionality, as 
a pest repellent.

When we use PA, as a mineral complexing ingredient, it is always in 
combination with other biogenic organic acids.  This approach smooths 
out any variability in the PA.  This mineral complexing liquid is called 
YANG.

We have developed a 2-part liquid product called YIN & YANG.  This 
binary liquid system is used for seed, leaf, and soil treatment.  As a soil 
treatment, wood biochar powder can be used in combination with YIN & 
YANG.

PAs used as an adjuvant is a very interesting application.  An example, of 
PAs, as an adjuvant, was described earlier with the Powdery Mildew 
spray.  Using PA, as an adjuvant rather than as an active has some real 
business effects.   Using PA, as an adjuvant can keep folks from getting 
into ‘claims’ trouble with regulators.
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Superior 

Fresh

www.superiorfresh.com
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CLIENT WORK

We have fully integrated the 3 Amigos of Biomass into our growing 
activities.   For our consulting work with clients, we use our own direct 
experience with the 3 Amigo’s to educate.

Superior Fresh is a food company which uses decoupled aquaponics 
systems to produce certified organic leafy greens and Atlantic salmon. 
Their greenhouse operation covers 18 acres, while the fish house covers 
100,000 sf. 

We were hired to assist with process improvement on the leafy green 
side. This work afforded us the opportunity to introduce them to 
pyroligneous acid and wood char.  

We were able to introduce them to Pyroligneous Acid via the trialing and 
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implementation of the binary liquids YIN & YANG that is being used to 
soak the lettuce seeds prior to planting.  A label review of the ingredients 
in YIN & YANG by their organic certifier allowed for this product’s use in 
their operation. They trialed YIN & YANG for 6 months off-line before full 
on-line implementation.

We also introduced them to the idea of using wood char, as a carrier, for 
known beneficial microbes. The idea is for the inoculated char to be 
added to their growing media used in their leafy greens production.

.
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www.silkgrassfarms.com

SilkGrass Farms

Silk Grass Farms consists of a system of 5 farms located in Belize.  They 
primarily grow coconut, cacao, and citrus.  Their total farm footprint is 
around 10,000 acres. They have a processing plant on farm. 

They have plans in the works to build a Biorefinery on the farm. Their 
biorefinery complex will include biochar/PA production, composting, and 
vermicomposting. 

Our part in the biorefinery is to assist them develop approaches and 
systems regarding the application of the outputs (char, PA, compost, and 
vermicompost.) 

In regards to these efforts, we do some of the process development work 
at our shop in Wisconsin, as well as, onsite in Belize.
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Silk Grass & the 3 Amigos

• Biochar for stormwater management

• Biomass ash produced from tree wood as 
a mineral fertilizer

• PA for pH adjustments & mineral 
complexing
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The first focus of Silk Grass is stormwater management during the wet 
season so that they have water during the dry season. Biomass Char will 
be used via the building of char wells between their crop trees to slow, 
spread, sink, and store water during the rainy season. 
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As part of our JTL Science efforts we took the opportunity to install our 
own char wells in one of test plots last fall.

In October last year, we planted garlic in the rows on either side of the 
char wells along the full length of the plot.

One thing we noticed during this growing season is that the weed 
pressure was different in the area around the garlic planted the area 
around the char wells.  We typically get thistle seed germinating next to 
our garlic.  This season in the char well area, we had no thistle but we did 
have a different weed try to grow.  The weed seed bank in this ground is 
deep and diverse.  In our circumstance, the presence of the char wells 
modified the surrounding soil environment. 

In anticipation of the biorefinery build, we are currently developing 
integrated applications for the outputs from the biorefinery.  This activity 
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will allow Silk Grass Farms to have applications ready when they are 
ready.   This activity will also inform Silk Grass regarding what their 
material handling needs will be to implement the applications.

After all, at the end of the day, Agriculture is really only all about material 
handling.  
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Hughes Farms

• Six Generations

• 5000 acres

• Organic /Conventional
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www.HughesFarms.com

The Hughes Farms, is a 6th generation growing operation, in Janesville, 
WI. Farming over 5000 acres in a parallel operation consisting of both 
conventional and organic practices, the Hughes have succeeded in 
developing diverse rotations and markets for commodity crops. They 
have an active crop experimentation sector, looking at Industrial Hemp, 
Kernza, and Nitrogen fixing Corn via seed borne microbes.
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Wood Char in combination with 

locally available nutrient inputs can 

have a synergistic effect.
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We got a call from Hughes Farm about 6 weeks ago. They were 
interested in seeing how they could take advantage of biochar within 
their growing operation, especially with their via seed nutrient 
management program.

During our first meeting with Willie Hughes, a 6th generation grower, we 
discussed how we typically work with growers, as custom formulators. 
Willie explained how he had various nutrient inputs in the general 
geographic area that he wanted to take advantage of.

For example, he has access to laying hen manure slurry and was curious 
if he could spread it in the fall rather than in the spring. He wanted to do 
the fall application because it is a slow time on the farm. We discussed 
the use of 1/2 inch minus wood char to absorb the slurry and make it 
easier to spread. We also discussed combining his calcium sulfate 
application with the biochar/manure application so that he only had to 
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go to the field once.

We also briefly discussed the NRCS CP 336 Soil Health Initative and how a 
biochar/compost blend can contribute to improved soil health on their 
farm. Willie has access to yard trimming compost and compost made 
from microbial biomass from a local fermentation facility. He does have 
an on-farm source of woody biomass.  He is looking at the possibility of 
having his own biochar production on-farm.

Later this month we will meet again to see what can be done this fall to 
get the biochar ball rolling.
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Today you met the 

Three Amigos of 

Biomass.

We hope they will be as good 

friends to you as they are to us.

Chars

Ash

PA
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I leave you with a 

critical element of 

soil resilience…

…the shadow of the 

farmer.
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Thank you for your time and attention. I am happy to take your 
questions.
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