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Shedding Some Light 

on the Seaweed Extract Debate 
Look through any horticultural, agricultural, landscaping, or turf management community’s past discussions on 
the efficacy of seaweed extracts as a stimulant for plant growth and nutritional supplementation and you are 
sure to find one thing, intense and heated debate!  Just about everyone “knows someone” that has 
experimented with “seaweed” and observed both stellar and dramatic results, or saw no results at all.  So what 
then causes this variance in observed results?  Why do some people swear by these products, while others 
wouldn’t touch them with a ten foot pole?  We set out to get to the bottom of these types of questions with 
some extensive and objective research. 

Here’s what the results of dozens of scientific studies have found:  Seaweed extracts like SeaCrop 16, derived specifically 
from the Ascophyllum nodosum species and applied at the appropriate rates, has consistently demonstrated the ability to: 

 

• Increase crop yield (fresh matter weight with a 
proportional increase in dry matter weight) 

• Increase fruit size 
• Increase fruit set 
• Enhance nutrient uptake 
• Reduce leaching of nitrates from the soil 
• Delay senescence 
• Increase resistance to biotic and abiotic stresses 
• Promote shoot growth and branching 
• Promote root proliferation and development 
• Increase nutritional quality of crops 

 

• Enhance seed germination and establishment 
• Enhance postharvest shelf life of perishable products 
• Trigger the growth of beneficial soil microbes and 

secretion of soil conditioning substances by these 
microbes 

• Increase chlorophyll content 
• Triggers earlier fruit flowering and set 
• Improve nutrient mobilization 
• Increase the absorptive capacity of leaves 
• Increase antioxidant activity 
• Reduce the infection rates of fungal diseases 
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The Effect of Ascophyllum nodosum Extract on the Growth of Spinach 
“When applied as a foliar spray to two varieties of spinacia oleracea L., 4 to 6 weeks after sowing, increased the total fresh matter 
production of the leaves by 12 to 15% after 8 weeks of culture. A similar proportional increase in dry weight implies that the increase 
in fresh weight was not simply due to increased water content.” “The enhancement of mass measure in the two cultivars was not 
due to a stimulation of the photosynthetic activity but rather to a better sink capacity of the leaves.” 

Cassan, L., Jeannin, I., Lamaze, T., & Morot-Gaudry, J. (1992). The Effect of Ascophyllum nodosum Extract on the Growth of 
Spinach. Botanica Marina, 35, 437-439. 

 

The effect of SWE Sprays Derived from Ascophyllum nodosum on Lettuce and Cauliflower  
“It is concluded that when applied at the recommended rates beneficial effects in yield are obtained.  In the case of the lettuce 
plants seaweed extract application caused a significant decrease in the number of lettuce failing to form hearts and a significant (at 
the 99% confidence level) increase in the weight of marketable lettuce and their mean heart diameter.  In the case of cauliflower 
plants seaweed extract application led to a significant increase in curd diameter.” 

Abetz, P., & Young, C. (n.d.). The Effect of Seaweed Extract Sprays Derived from Ascophyllum nodosum on Lettuce and 
Cauliflower Crops. Botanica Marina, XXVI, 487-492. 

 

Effect of liquid seaweed fertilizer on yield and quality of okra 
“Growth of plants, yield of grain as well as quality of product was greatly influenced by applications of LSF.  Compare to control, 
plants sprayed with LSF (2.5%) showed a significant increase per net plot in fruit yield (20.47%), besides significant increase in length 
(31.77%) and diameter (18.26%) of fruit and number of fruits (37.47%) per net plot.  LSF had influence on other growth parameters 
such as height, fresh weight, dry weight of plants and fruits, which is in conformity with earlier reports.  Increase in the yield of in A. 
esculentus and Lycopersicon lycopersicum, wheat, bean, and black gram has been reported with foliar application of LSF.  Compared 
to control, plants sprayed with LSF showed increase in nutritional quality of okra as: carbohydrate, 7.39; protein, 28.04; and dietary 
fiber, 35.55%.  An increase was also registered in mineral contents.  An increase was also registered in mineral contents.  
Enhancement in vitamin C of Trigonella foenum-graecum, increase in N of beans, sugar of sugarbeet has been reported for plants 
treated with LSF.” 

Zodape, S., Kawarkhe, V., Patolia, J., & Warade, A. (2008). Effect of liquid seaweed fertilizer on yield and quality of okra 
(abelmoschus esculentus L.). Journal of Scientific & Industrial Research, 67, 1115-1117. 

 

Effect on yield, total phenolic, total flavonoid, and total isothiocyanate content of two 
broccoli cultivars following the application of a commercial brown seaweed extract 
(Ascophyllum nodosum) 
“Field experiments were conducted to evaluate the effect of an unfortified extract, of Ascophyllum nodosum on yield and nutritional 
quality of two broccoli cultivars (‘Ironman’ and ‘Red Admiral’). Total phenolic, total flavonoid, and total isothiocyanates content 
were higher in all seaweed treatments compared to the untreated control. In ‘Ironman’ there was a 2.2 fold increase in total 
phenolic, 1.5 fold in total flavonoid and 2.6 fold in total isothiocy- anates content, in the higher application rate compared to the 
control. Similarly in ‘Red Admiral’, there was a 2.3 fold increase in total phenolic, 2.6 fold in total flavonoid and, 2.2 fold in total 
isothiocyanates content. There was a consistent effect on the increase of total phenolic, total flavonoid and total isothiocyanates 
content, while there was no yield increase recorded at the lower seaweed application rate. Results suggest that application of 
seaweed extracts can significantly increase the amount of phytochemicals and improve the nutritional quality of broccoli.” 
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Lola-Luz, T., Hennequart, F., & Gaffney, M. (2014). Effect on yield, total phenolic, total flavonoid, and total isothiocyanate 
content of two broccoli cultivars following the application of a commercial brown seaweed extract (Ascophyllum 
nodosum). Agricultural and Food Science, 23, 28-37. 

Brassica napus Growth is Promoted by Ascophyllum nodosum (L.) Le Jol. Seaweed Extract: 
Microarray Analysis and Physiological Characterization of N, C, and S Metabolisms 
Despite its high capacity to take up nitrate from soil, winter rapeseed (Brassica napus) is characterized by a low N recovery in seeds. 
Thus, to maintain yield, rapeseed requires a high fertilization rate. Increasing nutrient use efficiency in rapeseed by addition of a 
biostimulant could help improve its agroenvironmental balance. The effects of marine brown seaweed Ascophyllum nodosum on 
plant growth have been well described physiologically. However, to our knowledge, no study has focused on transcriptomic analyses 
to determinemetabolic targets of these extracts.  A preliminary screening of different extracts revealed a significant effect of one of 
them (AZAL5) on rapeseed root (+102 %) and shoot (+23 %) growth. Microarray analysis was then used on AZAL5-treated or 
nontreated plants to characterize changes in gene expression that were further supported by physiological evidence. Stimulation of 
nitrogen uptake (+21 and +115 % in shoots and roots, respectively) and assimilation was increased in a similar manner to growth, 
whereas sulfate content (+63 and +133 % in shoots and roots, respectively) was more strongly stimulated leading to sulfate 
accumulation. 

Jannin, L., Arkoun, M., Etienne, P., Laıne, P., Goux, D., Garnica, M., ... Ourry, A. (2013). Brassica napus Growth is Promoted 

by Ascophyllum nodosum (L.) Le Jol. Seaweed Extract: Microarray Analysis and Physiological Characterization of N, C, and S 
Metabolisms. Journal of Plant Growth Regulation, 32(1), 31-52. 

 

The Effects of Ascophyllum nodosum Extract on Yield and Quality Criteria in Peppers 
“Three different treatments of seaweed extract (Ascophyllum nodosum) were applied at five different stages of growth, as foliar 
applications, to examine their effects on yield and quality criteria in peppers.  Each treatment caused an increase in fruit yield, and 
10 day earlier first harvest was observed in treatment groups compared to control.  Fruit length and diameter significantly increased 
with increased seaweed extract treatment.  Nevertheless, the difference between treatments was not signigicant in wall thickness of 
fruits.  Soluble solids and chlorophyll contents increased whereas titratable acidity decreased in line with the seaweed extract 
treatments.” 

Eris, A., Sivritepe, H., & Sivritepe, N. (n.d.). The Effects of Seaweed (Ascophyllum nodosum) Extract on Yield and Quality 
Criteria in Peppers. 

 

A Commercial Extract of Brown Macroalga (Ascophyllum nodosum) Affects Yield and the 
Nutritional Quality of Spinach In Vitro 
“The effects of extracts of the brown marine alga (Ascophyllum nodosum, ANE) on growth and biochemical and molecular changes 
in spinach were studied. Overall increases in biomass, chlorophyll, and antioxidant activity were observed at an application rate of 
0.1 g L–1 ANE. Shoot fresh weight, dry-matter content, and total soluble protein showed 1.6-, 1.2-, and 1.5-fold increases, 
respectively. Total chlorophyll increased by 30% and total antioxidant capacity, phenolics, and flavonoid content increased by at 
least 33%. A 1.4-fold increase in chalcone isomerase activity was observed, whereas the activity of phenylalanine ammonia lyase was 
not affected. The ANE affected the transcript abundance of genes that affect sucrose and glycine betaine metabolism. The transcript 
abundance of cytosolic glutamine synthetase (GS1), betaine aldehyde dehydrogenase (BADH), choline monooxygenase (CMO), and 
glutathione reductase (GR) increased in plants treated with 0.1 g L–1 ANE.” 
 

Fan, D., Hodges, M., Chritchley, A., & Prithiviraj, B. (2013). A Commercial Extract of Brown Macroalga (Ascophyllum 
nodosum) Affects Yield and the Nutritional Quality of Spinach In Vitro. Communications in Soil Science and Plant Analysis, 44, 
1873-1884. 

 

A micropropagation system for the cloning of help by shoot tip culture 
“The objective of this study was to identify the condition for auxiliary bud induction and rooting of hemp to promote regeneration of 
plantlets from shoot tips.”  “Cytokinin stimulated shoot formation and stem enlargement for each explant in these nine treatments.”  
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“Four intermediate formulations, 1/2MS, MS, B5 and NN media, were tested for growth media for rooting culture. Both the basic 
media of 1/2MS and MS were found to have a superior root proliferation rate of 75% and 85%” 
 

Wang, R., He, L., Xia, B., Tong, J., Li, N., & Peng, F. (2009). A MICROPROPAGATION SYSTEM FOR CLONING OF HEMP 
(CANNABIS SATIVA L.) BY SHOOT TIP CULTURE. Institute of Botany, Jiangsu Province & Chinese Academy of Sciences. 
 

Mitigation of Drought Stress in Tomato with Ascophyllum nodosum Extract 
Overall, ANE helps to mitigate drought stress in tomato during early vegetative stage and during reproductive stage it leads to higher 
yields compared to the rest. It is better to apply ANE at the beginning of planting rather than middle of the stress. It aids plants to 
perform high and overcome stresses. 
 

Karunatilleke, N. (2014). MITIGATION OF DROUGHT STRESS IN TOMATO WITH ASCOPHYLLUM NODOSUM (L.) LE JOL. 
EXTRACTS. Dallhousie Univeristy, Nova Scotia. 

 

Applications of a Commercial Extract of the Brown Seaweed Ascophyllum nodosum 
Increases Drought Tolerance in Container-grown ‘Hamlin’ Sweet Orange Nursery Trees 
‘Hamlin’ sweet orange trees on ‘Carrizo’ citrange and ‘Swingle’ citrumelo rootstocks were treated weekly with a commercial extract 
of the brown seaweed Ascophyllum nodosum at 5 and 10 mL_L–1 as either a soil drench or foliar spray. Half of the trees in each 
treatment were subjected to drought stress [irrigated at 50% of evapotranspiration (ET)], whereas the other half remained fully 
irrigated (100% ET). Drought stress reduced shoot growth and leaf photosynthesis but increased root and total plant growth relative 
to the amount of water applied, thus increasing whole plant water use efficiency. Trees treated with seaweed extract and drought-
stressed had significantly more total growth than untreated drought-stressed trees for both rootstocks. The maintenance of growth 
by the seaweed extract under drought stress conditions was unrelated to photosynthesis. However, the seaweed extract treatment 
did have a significant effect on plant water relations. Soil drench-treated trees had more growth and higher stem water potential 
than foliar-treated or control trees after 8 weeks of drought stress. 
 

Spann, T., & Little, H. (2011). Applications of a Commercial Extract of the Brown Seaweed Ascophyllum nodosum Increases 
Drought Tolerance in Container-grown ‘Hamlin’ Sweet Orange Nursery Trees.HortScience, 46, 577-582. 

 

Activity and Mechanism of ANOD Extract Induced Salinity Tolerance in Tomato 
“Soil salinity is one of the widely faced challenges in present agriculture. The reduced productivity of crops under saline growth 
conditions are functions of growth attributes such as germination, growth rate, photosynthetic efficiency and biomass accumulation 
and are extensively researched in most abiotic stress related crop studies. The application of seaweed and seaweed products has 
been documented to alleviate a wide range of abiotic stresses. Ascophyllum nodosum is used in agriculture as plant biostimulant 
(Craige, 2011). A. nodosum extract (ANE), stimulates shoot growth and branching, and improves nutrient uptake. 
 
The findings of the present study confirmed that the supplementation of ethyl acetate subfractions of the Ascophyllum nodosum 
extract significantly increased leaf area and root length of two week old plants, grown in 100 mM NaCl, in in vitro conditions. The 
application of EtOAc-ANE also reduced in-planta concentration of Na+ in the plants. Further research will be required to establish the 
molecular basis of such ion selectivity. The seedlings showed higher catalase activity than the non-supplemented 100 mM NaCl 
control plants. Moreover, the supplemented samples retained significantly higher chlorophyll (chla, chlb and carotenoids) than non-
supplemented stressed plants after 96 h of exposure to treatments. An increase of 15% in proline level was also recorded 100 mM 
NaCl- EtOAc-ANE treated plants compared to the 100 mM NaCl control.” 
 

Kumar, A. (2014). ACTIVITY AND MECHANISM OF ASCOPHYLLUM NODOSUM EXTRACT INDUCED SALINITY 
TOLERANCE IN TOMATO. Dalhousie University, Nova Scotia. 
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Effect of the commercial extract of brown alga Ascophyllum nodosum Mont. On 
Kappaphycus alvarezii (Doty) (Doty) ex P.C. Silva in situ submitted to lethal temperatures 
“High daily growth rates for K. alvarezii seedlings were obtained at all temperatures when subjected to [Ascophyllum nodosum 
extract (ANE)] treatment, even at suboptimal temperatures with adverse effects on growth of the species.”  “Studies that utilized 
higher plants as test subjects showed that the A. nodosum extract administered in the soil or as foliar sprays proved to be an 
effective antioxidant in combating pests or protect ting the samples from adverse effects caused by long exposure to their own 
defense response.” “Significant differences in daily growth rates of [ANE] treatment and control were found at different 
temperatures.  The highest daily growth rates of K. alvarezii were obtained from samples treated with [ANE] when compared to 
their controls at all temperatures.”  “Moreover, significant differences in the carrageenan yield of K. alvarezii between [ANE] and 
control samples were observed.”  “In conclusion, the use of the commercial extract powder of A. nodosum in K. alvarezii samples in 
vitro at low temperatures acted as a remedial to stress, increasing the daily growth rates and the gel strength of the treated 
samples.” 

Loureiro, R., Reis, R., & Marroig, R. (2014). Effect of the commercial extract of brown alga Ascophyllum nodosum Mont. On 
Kappaphycus alvarezii (Doty) (Doty) ex P.C. Silva in situ submitted to lethal temperatures. Journal of Applied Psychology, 26, 
629-634. 

 

Pre-harvest treatment of spinach with Ascophyllum nodosum extract improves post-
harvest storage and quality 
“Fresh spinach leaves contain high concentrations of beneficial phytochemicals.  However, spinach does not store well and is highly 
perishable especially during handling and post-harvest storage.”  “The loss in fresh weight and visual quality (color and turgor) of 
spinach leaves during storage was reduced by pre-harvest application of [Ascophyllum nodosum extract].”  

Fan, D., Kandasamy, S., Hodges, M., Critchley, A., & Prithiviraj, B. (2014). Pre-harvest treatment of spinach with Ascophyllum 
nodosum extract improves post-harvest storage and quality. Scientia Horticulurae, 170, 70-74. 

 

Use of Extract from Ascophyllum nodosum in tissue culture of Kappaphycus varieties 
“[Ascophyllum nodosum extract] is a source of naturally occurring major and micronutrients, carbohydrates, amino acids, and plant 
growth promoting substances which enhance crop health, nutrition and quality.” “The use of [Ascophyllum nodosum extract] alone 
or in combination with PGR as a culture medium in the propagation of microplantlets using this tissue culture technique is highly 
encouraging.  The major and minor nutrients needed for growth and development of the Kappaphycus varieties used in the study 
were present naturally in the seaweed extract.” 

Hurtado, A., Yunque, D., Tibubos, K., & Critchley, A. (2009). USe of Acadian marine plant extract powder from Ascophyllum 
nodosum in tissue culture of Kappaphycus varities. Journal of Applied Psychology, 21, 633-639. 

 

Extracts of the Brown Seaweed Ascophyllum nodosum Induce Gibberellic Acid (GA3)-
independent Amylase Activity in Barley 
“our results suggest that organic components of A. nodosum extract induce amylase activity independent of GA3, and might act in 
concert with GA-dependent amylase production leading to enhanced germination and seedling vigor in barley.  Being derived from a 
renewable resource, the bioactive compounds from A. nodosum could be used to improve crop productivity in sustainable 
agricultural systems.” 

Rayorath, P., Khan, W., Palanisamy, R., MacKinnon, S., Stefanova, R., Hankins, S., ... Prithiviraj, B. (2008). Extracts of the 
Brown Seaweed Ascophyllum nodosum Induce Gibberellic Acid (GA3)-independent Amylase Activity in Barley. Journal of 
Plant Growth Regulation, 27(4), 370-379. 
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Commercial extract from the brown seaweed Asophyllum nodosum reduces fungal 
diseases in greenhouse cucumber 
“Showed reduced infection levels following inoculation with fungal pathogens, Alternaria, Didymella, Fusarium, and Botrytis.  Similar 
effects were observed when carrot plants were treated with seaweed extract, wherein infection levels of Alternaria and Botrytis 
were strikingly lower compared to controls.” 

Jayaraman, J., Norrie, J., & Punja, Z. (2011). Commercial extract from the brown seaweed Ascophyllum nodosum reduces 
fungal diseases in greenhouse cucumber. Journal of Applied Psychology, 23(3), 353-361. 

 

Biological control of the root-know nematode, Meloidogyne incognita on tomato using 
bioproducts of microbial origin 
“The current study provides evidence that soil drench with the tested [Ascophyllum nodosum extract] effectively reduced the 
numbers of galls and juveniles of M. incognita and consequently enhanced tomato growth.  The obtained results are highly 
encouraging, demonstrating their promising candidates as an alternative for the control of M. incognita in tomatoes under 
glasshouse conditions.” 

Radwan, M., Farrag, S., Abu-Elamayem, M., & Ahmed, N. (2012). Biological control of the root-knot nematode, Meloidogyne 
incognita on tomato using bioproducts of microbial origin. Applied Soil Ecology,56, 58-62. 

 

Reduction of nitrate leaching from soil treated with an Ascophyllum nodosum based soil 
conditioning agent 
“A commercially available soil conditioning agent prepared from a brown marine alga, Ascophyllum nodosum, was tested for its 
ability to effect leaching rates of nitrate from two soil types.  The use of the material led to a significant reduction of nitrate leaching 
from a soil composed of sand and compost.”  “The difference in the rate of nitrate leaching from the sand-compost soil with and 
without the seaweed based soil conditioner may result from the seaweed material improving soil aggregation, thus allowing nitrate 
to be retained in micropores, where it is less prone to leaching.  Alternatively, a major component of the seaweed product is alginate 
and the nitrate could be absorbed into the alginate matrix, which could also slow down the rate of leaching.  The significant 
reduction in the rate of nitrate loss demonstrated in the study could be a major reason for the reported greener leaves of grass 
growing in soils treated with this type of product.” 

Leach, W., Plunkett, B., & Blunden, G. (1999). Reduction of nitrate leaching from soil treated with an Ascophyllum nodosum 
based soil conditioning agent. Journal of Applied Psychology, 11, 593-594. 

 

Commercial Extract of Ascophyllum nodosum Improves Root Colonization of Alfalfa by Its 
Bacterial Symbiont Sinorhizobium meliloti 
“The soil bacterium Sinorhizobium meliloti forms a symbiotic relationship with alfalfa (Medicago sativa) roots, which results in the 
formation of intracellular root nodules. This symbiosis increases nitrogen (N) in the soil; however, to establish such a synergistic 
relationship, a complex communication system is required between the bacterium and its legume host. Rhizobacteria are known to 
respond to plant root exudates and produce signal molecules known as “Nod” factors. Research suggests that the brown seaweed 
(Ascophyllum nodosum) extract (ANE) stimulates both root nodulation and growth of alfalfa (Khan et al. 2011).”  “…in vitro ANE root 
treatments, followed by S. meliloti inoculation, increased bacterial colonies.” 
 

Khan, W., Zhai, R., Souleimanov, A., Critchley, A., Smith, D., & Prithiviraj, B. (2012). Commercial Extract of Ascophyllum 
nodosum Improves Root Colonization of Alfalfa by Its Bacterial Symbiont Sinorhizobium meliloti. Communications in Soil 
Science and Plant Analysis, 43, 2425-2436. 
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