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Purebase Ag Starts Lettuce Trial in Arizona
Our liquid humic acid product, Humic Advantage, is
set to begin another trial in new crops and a new
environment. This month we begin an exciting
experiment on lettuce and brassicas, all grown in
the greater area of Yuma, Arizona. These coolseason vegetables are perfectly suited for a winter
rotation in warmer climates but can also be grown
year-round in cool areas such as the Salinas Valley
of California. Arizona and California produce the
lion’s share of these crops, with over 90% of the
United State's broccoli and cauliflower production
coming from the Golden State. Lettuce follows suit,
with California and Arizona accounting for virtually
all head lettuce and a majority of leaf lettuce
production.
In recent years the desire for organic produce has
increased, driving the amount of organic acreage to
rise and meet demand. Both lettuce and brassicas
are well-suited for organic production and as a
result are seeing a substantial amount of acreage
farmed organically. In 2019, California organic
lettuce harvested acreage reached 31,696 with
organic broccoli at 11,667 acres. The trial in Yuma,
Arizona will be on certified organic acreage to

ensure Humic Advantage meets the demands of both
our conventional and organic customers.
In 2019 the United States harvested 105,000 acres of
broccoli, 45,200 acres of cauliflower, and a combined
total of 261,200 acres of lettuce (head and leaf). In the
same year this equated to $850,742,000, $459,988,000,
and $2,958,585,000 respectively in total production
value. Farmers operate on slim margins making
uniformity, yield, and quality critical concerns. The
application of humic acid may improve these
parameters, leading to wider margins and thus greater
financial gains for the farmer.

Sources;
nass.usda.gov/statistics
California Agricultural Statistics Review 2019-2020
https://www.agmrc.org/commodities-products/vegetables/broccoli
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Research Demonstrates Efficacy of Humic Substances
Research has shown that humic substances can have
positive impacts on the yield and nutrient levels in both
broccoli and lettuce. This is important, given the
margins discussed above, to help farmers improve
profitability. Furthermore, it has been shown that humic
substances simultaneously improve soil health through
1
microbiome diversity and water holding capacity.

Another study looking into the impacts of humic acid
fertigation on broccoli, in sandy soils, showed increases
in yield and quality. Marketable yields increased by more
than 16% in tons per acre due to the application of humic
acids during the experiment. Additionally, there was an
8% increase in crude protein concentration in the
broccoli. 3

A recent study on romaine lettuce showed significant
increases in yield, storability, and chlorophyll content. In
terms of yield, there was a 37% increase in the dry
weight of leaves, while there was no significant
difference in the water content of the leaves, suggesting
an increase in biomass and therefore yield. Storability is
a major concern for any agricultural product as it makes
it way to market. The same study showed a 5%
reduction in weight loss over 3 weeks while in cold
storage. Lastly, the pigment responsible for green color
in leaves, chlorophyll, was significantly impacted over
the treatments during cold storage. The results
combined suggest that the use of humic substances
through irrigation can increase the overall yield and
2
quality of romaine lettuce.

The results from the experiments briefly described
above show that the use of humic acids can not only
help increase yields, but also increase the overall quality
of the produce going to market. This is particularly
important to help sustain a growing global population
with healthy foods in which vegetables currently do not
4
meet the nutritional needs of the population.
Sources; 1. Li, Y., Fang, F., Wei, J. et al. (2019). “Humic Acid Fertilizer Improved Soil
Properties and Soil Microbial Diversity of Continuous Cropping Peanut: A Three-Year
Experiment.” Sci Rep, 9:12014 https://doi.org/10.1038/s41598-019-48620-4
2. Sandepogu, M. et al. (2019), “Combination of Ascophyllum nodosum Extract and
Humic Acid Improve Early Growth and Reduces Post-Harvest Loss of Lettuce and
Spinach.” Agriculture, 9(11):240. https://doi.org/10.3390/agriculture9110240
3. Selim, E.-M. and Ali Mosa, A. (2012), “Fertigation of humic substances improves
yield and quality of broccoli and nutrient retention in a sandy soil.” Z. Pflanzenernähr.
Bodenk., 175:273-281. https://doi.org/10.1002/jpln.201100062
4. Kc, Krishna Bahadur et al. (2018), “When too much isn't enough: Does current food
production meet global nutritional needs?.” PloS one vol. 13(10).
doi:10.1371/journal.pone.0205683
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Purebase Continues to Research Opportunities for Supplementary
Cementitious Materials
Purebase continues to work with major universities that
are conducting research on concrete highways with
cutting edge technologies. Some of these include solar
and energy-harvesting roads, charging lanes for electric
vehicles, smart streetlights and reducing carbon-related
emissions from construction materials.

vibrations are converted into electrical signals that
are read and analyzed by lab-built customized
software. This enables transportation engineers to
make effective and data-driven decisions, from
opening roads to traffic and to proactively identifying
issues that cause damage or deterioration.

One university is embedding sensors in select interstate
highways. The goal is to better accommodate increased
traffic and provide accurate estimates of road
conditions during construction and its life. Sensors
embedded in concrete pavement acquire information
about the infrastructure's health condition in real time
and communicate the data to computers. Electrical
signals are applied through sensors. Concrete's

As concrete highways continue to adopt these new
technologies, the opportunity increases for Purebase
to incorporate its supplementary cementitious
materials into the mix. A lower carbon mix is vital to
the overall design of high-tech concrete highways so
that carbon emissions are reduced as the world
moves toward a greener future.
Source: Lu, Luna, and Vishal Saravade. “Smart Concrete Could Pave the Way for High-Tech, CostEffective Roads.” The Conversation, 12 Nov. 2020, theconversation.com/smart-concrete-could-pavethe-way-for-high-tech-cost-effective-roads-141350.

Editor's Notes:
Dear Subscriber,
Welcome to the 11th edition of Discovery - a Purebase newsletter. We would like to thank you for subscribing and taking the
time to read about current events here at Purebase. Our intention is to bring you monthly updates on our company, its
products, and the people who make it all happen. To find out more and stay up-to-date, please visit our website at
www.purebase.com
Sincerely,
Star Sanchez
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