Crop Resilience with Biological Inputs
Strawberry Trial — Late Season Profits
The California strawberry harvest usually ends in early August,
because of lower yields due to stress, disease and nutrient deficiencies. In 2020, producers using higher rates of Pacific Gro
extended harvest by over 1 month, and captured higher yields,
and higher prices.
During the Covid Crisis, berries became very cheap, then prices
increased late season. The extended harvest helped overcome
the loss of income during the harvest season.

Higher application rates of Pacific Gro
developed healthier plants by improving nutrient availability
and stimulating natural growth hormones.
So high quality berry production continued longer than usual,
which was very profitable for the grower.
In conventional strawberries near Santa Maria, central California coast region, Pacific Gro was applied by drip lines 5 times
during the season, at either 1 or 2 gal/acre.

Soil Health Improvement in Grape Vineyard
In 2019 we demonstrated dramatic soil health improvements
in a California vineyard. We added Pacific Gro to the grower’s
program, and compared soil health by measuring the carbon
dioxide output and the amino acid content of the soil biology.
The soil health index measured by MidWest BioTech Soil Health
Lab combines three scores. The treated area had a soil health
score of 55.1 and the non-treated area, 31.1.
The amino acid nitrogen content component of the soil health
index was three times higher (209 in the treated block, versus 70
in the control). The amino acid form of N is available and soluble
to the plant root, though it’s not normally shown on traditional
soil tests, which measure nitrate and ammonium. Amino N is a
more efficient form of nitrogen. It saves the plant the energy
required to convert nitrate or ammonium to amino acids, which are the end use of nitrogen.
The soil microbial community generates amino nitrogen in the microbes’ proteins.
The carbon dioxide respiration (CO2 BURST) was twice as high with the biological program
(107 lbs per acre per day versus 50 lbs). This indicates double the amount of soil microbiological activity.
Pacific Gro boosts soil health both by directly feeding the microbes, especially fungi, and by
nourishing plants. Vigorous plants produce more root exudates, which feed the microbes.
The microbes procure nutrients which become plant-available. In healthy soil, diseases are
suppressed and carbon is sequestered by increasing soil organic matter. This also increases
water infiltration and water holding capacity.

Soil Health Corn Trials
with Continuum Ag FRESH PLOTS
In a series of trials in Iowa, Continuum Ag is working on
programs to transition from conventional to a regenerative/
biological farming system in corn/soy rotation. Biological inputs
are complementing or replacing conventional fertilizer.
The trials are evaluating how well the products stimulate soil
microbiology and provide improved plant nutrient uptake.
In 2019, we used Pacific Gro Oceanic with Biochar 2-2-0.3, at
14 gal/acre in furrow in place of the 10-34-0 starter. Though
this provided less nitrogen, the N efficiency was 25% higher,
and yield was a bit higher (267 bu/acre versus 262).
Magnesium uptake was 9% higher and Calcium uptake was
3% higher. And soil biological activity was 23% higher, as
measured by CO2 Burst.
In 2020, we trialed multiple applications rather than a heavy
starter application. Pacific Gro Oceanic 2-1-0.3 was applied
together with Sea Crop, a micronutrient biological product
derived from ocean water. There were four applications:
pre-plant, in furrow, and broadcast sprays at V-3 and V-6
(2 gal Pacific Gro, 1 gal Sea Crop). Corn yield increased over 5%.
Sap analysis showed improved amino nitrogen uptake, higher
total nitrogen, but lower nitrate. Insects are attracted to high
nitrates in plant sap. So by increasing amino N and reducing
nitrate N, insect pressure is reduced, as well as disease pressure.
Better plant health was noticeable in darker green foliage and
less disease pressure. The control plot had yellow lower leaves,
showing stress and N deficiency, some leaf disease, and leaves
starting to roll — all limiting yield potential. The treated plot had
green lower leaves, no N deficiency, no disease, a cooler
canopy and flat leaves that capture more sunlight.
Soil nutrient increases show the benefits of a biological approach: + 11.3% water-extractable
organic carbon, + 43.8% phosphorous, + 91.8% potassium and + 23.2% iron.
In 2021, the trial field rotated to soy beans. After corn harvest, Pacific Gro was applied to feed
the microbes and help decompose residues, which improves the soil for the next crop.
Pacific Gro was applied pre-plant (4.5 gal/acre PG Sea Phos) and broadcast sprayed midseason (2 gal/acre PG Sea Phos, 1 gal/acre Sea Crop, 1 gal/acre Meta Grow ST and Meta Grow
C-Food). The control field received 100 lbs/acre potassium sulfate.
•

Yield was about the same, at 65 bushel/acre soybeans.

•

Plant nutrient status was significantly improved: +33% brix, +70% plant phosphorous
and potassium, +36% plant nitrogen, +29% plant sulfur.

•

Soil calcium increased + 16%.

It appears that the soil is very well set up for an excellent corn crop in 2022. There’s healthy
soil biology and plentiful available nutrients.

Early and Sweet Watermelons
In Edinburg, Texas a biological program is producing high brix watermelon earlier than expected.
The producer’s first planting got frozen out, then
re-planted in February – with the hope to sell in
time for Memorial Day. He never thought they
would be harvesting already on May 15.
And they’re at 10.8 brix, much sweeter than the
typical 9 brix, and yielding 50,000 lbs per acre.
Why did these melons mature faster and sweeter
than usual?
The fertility plan was compost tea, micro nutrients
from NMS, and Pacific Gro Sea Phos hydrolysate.
Synthetic nitrogen was reduced substantially.
This produced healthy plants, dense melons, and
higher profits.
The key success factors are active soil biology,
balanced nutrition (including micronutrients),
and Pacific Gro’s plant available calcium and
amino acid nitrogen.
Nitrogen in amino acid form is a more efficient
form of N. That’s because the end-product of
nitrogen is to build enzymes and proteins.
Amino acids are protein building blocks - so the plant doesn’t have to build
amino’s from scratch. And amino acids serve as chelators of other nutrients,
improving uptake.

Watermelon grown with Pacific Gro
in the Rio Grande valley

The balance of amino acids and other forms of nitrogen has a signaling role,
regulating the flow of nitrates and also the plant growth hormones, auxin
and cytokinin.
Higher efficiency of nitrogen uptake means total N can be reduced, which
reduces pollution and also decreases nitrate in the plant. Excess nitrate
attracts insects. A balanced biological fertility program, as implemented by
Brad Forkner of NMS, can reduce cost, improve plant health, and reduce
pest pressure.

Brad Forkner
nutrientmanagementspecialists.com

Organic Corn Trial
Pacific Gro and QLF TerraFed Molasses
A 2021 trial on corn in Wisconsin compared
10 treatments using a combination of organic
inputs. The control plot had 2 tons/acre of
chicken litter pellets, as did all the other plots.
Most of the 9 trial treatments had QLF Terra
Fed with various combinations of other liquid
carbon-based fertilizers. Three of the plots
included Pacific Gro Sea Phos – and all 3 were
in the top 4 for the highest yield.
This was a systems approach to fertility in
good soil (Milford silty clay loam with 4.2%
organic matter, 6.8 pH) and no irrigation. Soil
moisture was a limiting factor and the crop
went through a significant drought period.
Best results were when Pacific Gro Sea Phos
was added to QLF 72TSC (Terra Fed) + Super
Six + CX-1. This tank mix resulted in excellent
plant vigor and crop growth development.
Vigor is extremely important to organic producers who cannot use pesticide inputs for rescue treatments.
Good crops were grown without the use of synthetic fungicides, insecticides, or synthetic nutrition. When
using biological inputs, the signaling of the microbiome improves, opening up the nutrient pathways and
disease pathways. Soil moisture availability also improves.
Results are higher yields, higher ROI, improvement in plant health, growth, less lodging, and less crop stress.
Many performance metrics were assessed, but yield tells the essence of the story:

Pacific Gro Sea Phos was applied at
3/gal/acre in furrow and 3/gal/acre
side dress at V6.
Rhizotonic Gold and CX-1 are microbial
inoculants, Super Six is a 6% ammonium
fertilizer, Terra Fed and BOOST are
molasses based products.
This study was professionally done by
Agri-Tech Consulting near Whitewater,
Wisconsin.
See the full report at our website.
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Yield
bushel/
acre
244.0
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Yield
Ranking

Inputs

Treatment

QLF TerraFed + PG Sea Phos + Super Six + CX-1

9

240.8

QLF TerraFed + Super Six + CX-1

7

3

240.2

QLF TerraFed + PG Sea Phos + Rhizotonic Gold

6

4

236.3

QLF TerraFed + PG Sea Phos + CX-1

5

5

232.3

QLF TerraFed + Super Six + CX-1

8

6

224.7

QLF Boost + CX-1

4

7

220.4

QLF TerraFed + CX-1

3

8

218.4

CX-1

10

9

217.4

QLF TerraFed + CX-1

2

10

209.7

2 tons chicken pellets 5-3-3 +7 Ca (applied to
all plots)

Sign up at our website www.pacificgro.com/blog
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Biological Inputs on Conventional Corn
Our Nebraska trial demonstrated increased nitrogen
uptake and better quality corn at 50% the conventional
nitrogen rate.
•

20% increase in Nitrogen uptake, with 50% less synthetic N

•

Nitrogen inputs: Control 240 lb and Treated 120 lb,

Irrigated Corn
Location Central/northern Nebraska
160 acre center pivot
Control

240# actual N, from UAN 32

Tip Fill with increased Calcium:
•

Same amount of Boron was applied to both Treated and Control

•

Treated corn has tip fill with an increase in available Ca coupled
with increase in Boron and Silica

•

Control corn showed signs of tip-back when using Grower
Standard Ca and lower levels of Silica

Sugars & Brix
•

Both Sugars and Brix were measured in the leaf. Brix is total
amount of dissolved solids, including sugar and dissolved nutrients

•

High Brix indicates plant vigor, the ability to resist stress and
repel insect and fungal pressure.

•

Increased sugar shows increase in plant energy from
photosynthesis

•

Treated corn saw a significant increase in both sugar and brix,
and less common leaf rust

•

Control corn saw more common leaf rust, more tip-back.

High soil test P and K

Treated

High soil test P and K
120# actual N, from UAN 32
2 applications: 5 gal Pacific Gro
Sea Phos and 1 gal Metagrow ST

Applied by irrigation the last week June, and
first week August, 2020

Note the higher
leaf nitrogen content
in the treated plot

Sap Analysis results of Nitrogen ppm in new leaves and old leaves, on June 30 (same in both blocks)
and July 30, 2020—higher in the Treated block.
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Next Steps

A base line has been determined. The corn overall looks good!
But sap analysis shows that even though there was an increase in both Mg and Phos on
the treated side, the plants were still deficient. High soil phos and Mg is only plant available
when there is high soil biology.
What If …… we closed the gaps on Mg and Phos? The number in the new leaves for these
nutrients are good. From sap analysis, which compares nutrient content in the young and
old leaves, we see that the new leaves had to steal from the old to obtain the nutrients
needed for new growth. That is the advantage of using sap analysis versus tissue.
This grower will address this in his operation
What if …… we continue to spoon feed the microbial food (Pacific Gro) and the diverse
microbial inoculant, and continue to reduce our synthetic inputs (fertilizer and pesticides)
to the same or lower cost per bushel produced?
What if ...…. There comes a time when subsidies or a value added premium are available for
growing a crop with less chemical inputs, while improving water holding capacity and water?
This year, the grower will apply a post-harvest application of Pacific Gro and Metagro ST,
to help break down and digest the stalks into plant available nutrients, and improve the
biological populations. This could also decrease the nematode pressure..

NOTES
Applications were late. We did not
start this until first part of June.
Wind caused this corn to lodge pre tassel. Most of the corn was at a 45
degree angle, and was not easy to
walk through. It was hit by hail
with significant damage. Stalks were
crooked. But it pollinated very well.

Biological Inputs on Conventional Potatoes
A biological program added to conventional potatoes
in central Washington increased the farmer’s yield 25%
In two large-scale trials, we demonstrated how Pacific Gro
and Tainio biologicals together can increase nutrient uptake
in conventional pivot irrigated potatoes. We achieved a
50 ton/acre potato yield.
Our consultant dealer, Shane Ahmann of Renewable Soils in Ephrata,
Washington, did two side-by-side trials in 100 acre pivots. Each field had
the same conventional potato program on the whole 100 acres, and a
biological program added to half of each field. In Field 1, no changes
to the conventional program were made. Tainio Spectrum was
applied in furrow. Then after emergence 5 gal/acre Pacific Gro
Potatoes
was applied. This proved to not be sufficient biological inputs
Location Central Washington near Quincy
to achieve any better yield. Both halves of the field had the
Two 100 acre center pivot fields
same yield in the test digs.
In Field 2, the starter fertilizer package was replaced with 2.5
gal/acre Pacific Gro and Tainio Spectrum applied in furrow at
planting, then 2.5 gal/acre again at emergence by overhead
irrigation. Then a third application of 5 gal/acre was made 3
weeks later. So a total of 10 gal/acre Pacific Gro Oceanic was
applied, and 3 applications of Tainio biologicals.
In test digs made on Sept. 3, 2020 — when the foliage was
dried up and the crop was nearly ready for harvest— we dug
4 row sections in each half of the fields. Each section was
1/2000th of an acre, so the pounds of potatoes in a section
would represent the same number of tons per acre. In Field 2,
the control half of the field had an average of 40.8 tons/acre.
The treated half had an average of 50.6 tons/acre.

Control

Conventional potato program

Treated

Field 1: 5 gal/acre Pacific Gro with
Tainio biologicals, one application
Field 2: 10 gal/acre Pacific Gro with
Tainio biologicals, split in 3 applications.
Biological package replaced starter
fertilizer.

Field 1 yield about the same as the conventional half.
Field 2 yield 25% higher than the conventional half.

In the treated half of Field 2, it was also apparent that the potato vines
still had some green and vigor, whereas in the control half of the field
all the potato vines were dried up and brown. As the vines continue to
send nutrients to the tubers, the yield in the treated half should increase
yet before harvest.
Tissue and Petiole analysis showed that nutrient uptake was better in
the treated half of the field — of Calcium, Magnesium and Manganese —
through 3 samples taken June 26, July 7 and July 21. The Petiole Calcium
was 26% higher in the treated field on June 26, 14% higher on July 7, and
25% higher on July 21. Petiole Manganese was 29%, 47% and 8% higher,
respectively.
The higher Calcium uptake was transferred to the tubers and helped set
the larger crop. The higher Manganese level is also very important for
potato growth.
This trial demonstrates that Tainio biology and Pacific Gro together help
plants procure nutrients, which were equally present but more available
for the crop when there’s healthy and diverse soil microbial populations.

Potato Trial Pre-Harvest Sample Dig
Field 2 Yield Results
lbs/sample = estimated
tons/acre
Control 1
44.0
Control 2
43.8
Control 3
35.2
Control 4
40.2
Average for Control
40.8
Treated 1
44.3
Treated 2
57.2
Treated 3
50.2
Treated 4
50.5
Average for Treatment

50.6
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Comparison of the potatoes dug from each half of Field 2
from identical lengths of row, showing the size distribution.

