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Sea to Sprout - Frequently Asked Questions

1. How is Sea to Sprout made?

O

Sea to Sprout is made from Sugar kelp (Saccarina latissima) regeneratively farmed
from local seed, without any inputs, in Kachemak Bay and Lower Cook Inlet, Alaska.
We ferment the kelp using active lactobacillus culture. Fermentation helps break
down cell walls and release phytoactive compounds (e.g., auxin-like substances,
polysaccharides, and phenolics) that can enhance plant growth. Fermentation may
further increase bioavailability of these compounds.

When fermentation is complete we filter the liquid portion, reserving the solid
portion for other uses.

2. What are the benefits of using a seaweed based plant biostimulant, and can it be used
on different crops and types of plants?

o

Seaweed-based plant biostimulants help plants grow better, handle stress, and use
nutrients more efficiently, and they are highly versatile across many crop species and
plant types. They are used on vegetables, fruits, row crops, turf, ornamentals, and
tree crops. They are typically used in seed, soil, or foliar applications.

3. How does a biostimulant differ from a fertilizer?

o

A biostimulant mainly works by stimulating the plant’s own physiological and
microbial processes, while a fertilizer’s primary role is to supply nutrients like
nitrogen, phosphorus, and potassium directly. They are complementary: fertilizers
“feed” the plant, and biostimulants help the plant use that nutrition more efficiently
and cope with stress.

Fertilizers are defined by their nutrient content and are applied to correct or prevent
nutrient deficiencies by adding essential elements (N, P, K, plus secondary and
micronutrients) to soil or plants.

Biostimulants are defined by their mode of action: they stimulate natural processes
that improve nutrient uptake, use efficiency, and stress tolerance, typically without
supplying significant amounts of nutrients themselves.

Seaweed-derived biostimulants are known to contain phytoactive compounds (e.g.,
auxin-like substances, polysaccharides, and phenolics) that can enhance root growth.
Fermentation may further increase bioavailability of these compounds.



4. How do biostimulants “work”?

o Fertilizers act mainly through direct chemistry and plant nutrition: increasing
available ions in soil solution for root uptake and driving yield via mass nutrient
supply.

o Biostimulants act through biochemical and biological modulation - by gently
changing how plants and soil microbes function (e.g., plant metabolism, root
architecture, microbial activity, signaling pathways), improving processes such as
root growth, photosynthetic efficiency, and resilience to abiotic stress.

5. How much seaweed biostimulant is needed to see benefits? What happens to plant
and root growth and vigor with a too-concentrated dose?

o Sea to Sprout and other seaweed biostimulants are super concentrated. A little goes
along way. It can be applied as a soil drench, foliar spray or directly to seeds and
roots, diluted 1:100 for all applications.

o Excessive doses of seaweed biostimulants tend to inhibit growth by shifting from a
positive, biostimulated state or “signal” to a “stress” that suppresses root and shoot
growth. Physiologically, roots experience osmotic/ionic and hormonal imbalances,
plus oxidative and sometimes metal toxicity, that collectively suppress meristem
activity and elongation.

6. Can seaweed biostimulants be used in organic certified agriculture? Does the
biostimulant need to be certified?

o Yes, seaweed biostimulants can be used in organic certified agriculture: Under USDA
National Organic Program (NOP) rules, nonsynthetic seaweed products (liquids,
soluble powders, meals) are permitted in organic crop production, as long as
processing uses only water, heat, pressure, or other nonsynthetic materials.

o No, the biostimulant does not need to be certified: NOP does not require that every
input used on an organic farm be “organic” or “certified” as a product; it requires
that all inputs be allowed under the National List and comply with NOP
handling/processing rules.

o Therefore, a seaweed biostimulant may be used on certified organic farms if the
formulation and extraction method fit those NOP criteria, even if the product is not
itself certified organic.

7. How are seaweed biostimulants classified and regulated in the US?

o There is currently no single, binding federal definition or dedicated category for “plant
biostimulants”; instead, products are regulated either under state fertilizer/soil
amendment laws or, if claims are made that the substance has pesticidal/plant
regulator qualities, under FIFRA as pesticides/plant growth regulators by EPA.

For more information about Sea to Sprout and seaweed biostimulants see:
https://www.kachemakkelp.com/sea-to-sprout
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Technical White Paper #4
Scientific Literature on the Efficacy of Seaweed Biostimulants

Introduction

Seaweeds have been widely used as a source of nutrients in agriculture for centuries, and solid scientific
evidence of seaweed biostimulants' function of mitigating abiotic stress and enhancing plant
productivity is well documented. Here we provide the abstracts and links to four recent reviews of the
scientific literature examining the efficacy of seaweed biostimulants. Some papers reviewed also
address the current state of knowledge of the mechanisms of action of biostimulants on soils and plants.
We have included useful figures from several of the publications. This Technical White Paper is intended
to provide broad context on the current state of seaweed biostimulant efficacy research, and is not a full
representation of the current body of literature. For results of field trials and laboratory analyses of Sea
to Sprout see Technical White Papers 1, 2, and 3.

1. Biostimulant Properties of Seaweed Extracts in Plants: Implications towards Sustainable
Crop Production (Ali et al 2021):

Abstract

The use of seaweed-based bioproducts has been gaining momentum in crop production systems owing
to their unique bioactive components and effects. They have phytostimulatory properties that result in
increased plant growth and yield parameters in several important crop plants. They have phytoelicitor
activity as their components evoke defense responses in plants that contribute to resistance to several
pests, diseases, and abiotic stresses including drought, salinity, and cold. This is often linked to the
upregulation of important defense-related genes and pathways in the plant system, priming the plant
defenses against future attacks. They also evoke phytohormonal responses due to their specific
components and interaction with plant growth regulation. Treatment by seaweed extracts and products
also causes significant changes in the microbiome components of soil and plant in support of sustainable
plant growth. Seaweed extracts contain a plethora of substances which are mostly organic, but trace
levels of inorganic nutrient elements are also present. Fractionation of seaweed extracts into their
components and their respective bioassays, however, has not yielded favorable growth effects. Only the
whole seaweed extracts have been consistently proven to be very effective, which highlights the role of
multiple components and their complex interactive effects on plant growth processes. Since seaweed
extracts are highly organic, they are ideally suited for organic farming and environmentally sensitive crop
production. They are also very compatible with other crop inputs, paving the way for an integrated
management approach geared towards sustainability. The current review discusses the growth and
functional effects evoked by seaweed extracts and their modes and mechanisms of action in crop plants
which are responsible for elicitor and phytostimulatory activities. The review further analyses the


https://pmc.ncbi.nlm.nih.gov/articles/PMC8000310/

potential value of seaweed extracts in integrated crop management systems towards sustainable crop
production.

Figure 3- Overview of the positive effects of seaweed extracts on the plant and soil systems (Ali et al 2021).

Improved plant phenotype

- Starter effect for seedlings

-improved root growth and density

- Increased chlorophyll content,
photosynthetic rates & stomatal
conductance

-Increased leaf numbers, plant height
and vigour

- Higher flower numbers per plant

- Greater fruit set numbers per plant
- Prolonged flowering and bearing

Tolerance effects

- Priming effects/tolerance for biotic
stresses
-insect pests, nematodes
-microbial pathogens [fungal, bacterial
and viral)
- Priming effects/tolerance for abiotic
stresses (salinity, drought, freezing)
- Improved resilience to transplantation
shock

Microbial restructuring

- Soil crumb structure & aeration
improvements

-Increased a & B diversity in soil and
root microbes

-increased population of beneficial
micrabes

- Increased enzymatic activity
(hydrogenase, invertase, urease,
proteinase, polyphenol oxidase &
phosphatase)

v
~h

e

A

X P ot Il

- Increased expression of phytohormone
- Modulation of defense signalling

- Medulation of ABA mediated signalling
- Increased expression of floweringrelated

- Increased expression of root transporter

- Increased fruit weight and flesh thickness &

- Increased Vitamin C, TSS, total phenols,

- Enhanced shelf life, minimized fruit browning

Modulated pathways

genes (GA,1AA & CK)

pathways (SA,JA & ET)

genes

genes
Produce Quality

firmness vibrant colour and higher mineral
content

anthocyanins, total protein, fructose &
SUCTose

and post-harvest infestation

Nutrient Acguisition

- Root structure alteration

- Efficient use of soil water

- Increase micro/macro mineral content
in roots and aerial plant tissues

- Rooting promotion in cuttings

- Increased nutrient use efficiency

- Increased uptake of macro and micro
nutrients

2. Farming of Seagrasses and Seaweeds: Responsible Restoration & Revenue Generation
(USDA 2024):

Summary

Appendix 8 - Seaweeds as Biostimulants Review

Evidence of categorial benefits of seaweed-based biostimulant application by crop type for 55

crop types.

A review of seaweed-based biostimulant product application on agricultural crops and their
learned benefits as presented in peer-reviewed literature. Articles were retrieved from
2014-2024, a time frame that reflects a period of increased published research on the topic.


https://pmc.ncbi.nlm.nih.gov/articles/PMC8000310/
https://www.ars.usda.gov/ARSUserFiles/np106/Seaweeds%20and%20Seagrasses/Aquaculture%20Congressional%20Report.v5_2024%2009-10%20MC_508%20compliance.pdf
https://drive.google.com/file/d/1QgUzca-XCecsjJVMmmhqrxew3iccjiuW/view?usp=sharing

3. Plant Biostimulants to Enhance Abiotic Stress Resilience in Crops (Di Sario et al 2025):

Abstract

The escalating impact of abiotic stress on crop productivity requires innovative strategies to ensure
sustainable agriculture. This review examines the promising role of biostimulants in mitigating the
adverse effects of abiotic stress on crops. Biostimulants, ranging from simple organic compounds to
complex living microorganisms, have demonstrated significant potential in enhancing plant resilience,
stress tolerance, and overall performance. The mechanisms underlying biostimulant action—such as
enhancing antioxidant defenses, regulating hormonal pathways, and inducing metabolic
adjustments—are reviewed. Furthermore, we incorporate the latest research findings, methodologies,
and advancements in biostimulant applications for addressing abiotic stressors, including drought,
salinity, high temperatures, and nutrient deficiencies. This review also highlights current challenges and
future opportunities for optimizing biostimulant use in sustainable crop production. This revision aims to
guide researchers and agronomists in applying biostimulants to improve crop resilience in the context of
climate change.

Figure 1. The role of biostimulants in mitigating the negative effects of abiotic stress on crop productivity. Abiotic
stress conditions, such as drought, salinity, extreme temperatures, and nutrient deficiencies, induce detrimental
changes at morphological, physiological, biochemical, and molecular levels, severely limiting plant growth and
productivity. Biostimulants help crops counteract these stress-induced damages, restoring plant performance and
enhancing resilience against environmental stressors. lllustration created using BioRender. (Di Sario et al 2025)
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4. Trends in Seaweed Extract Based Biostimulants: Manufacturing Process and Beneficial Effect on
Soil-Plant Systems (Boukhari et al 2020):

Abstract


https://www.mdpi.com/1422-0067/26/3/1129
https://www.mdpi.com/1422-0067/26/3/1129
https://www.mdpi.com/2223-7747/9/3/359
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