WHERE WERE YOU WHEN KELP WAS NEEDED?

by:  Geoff Sherrington.

It has long been known that one can farm a soil to exhaustion. Look at the Sahara.

The crops taken from the soil cannot be taken away indefinitely. Sooner or later, one nutrient after another will be depleted. In the (never reached) ultimate case the soil is left as a mineral assemblage so inert that plant roots can extract nothing more from it.

It has also been long known that soils under farming need fertilizer applied to them to replace, in part or in full, the nutrients that are taken away with the plant crop. It was early realised that nitrogen, phosphorus and potassium, or the NPK trio, were the major nutrients that needed replacement. Nitrogen it trickier than the others because legumes, for example, can convert nitrogen from the air into useful fertilizer, reducing the amount of replacement needed. Potassium and phosphorus, however, have to come from the breakdown of natural rocks or from addition of chemicals containing them.

Soil scientists and plant nutritionists also identified the minor nutrients like magnesium and sulphur (to name but two) and then the trace elements like zinc and molybdenum. Some of these blow in on the air, like some useful sulphur gases, or are innately in the soil, or blow in as dust.

Scientists also found that the form of the nutrient was important. There are records of crops doing poorly on ferruginous soil, from a deficiency of iron. The iron was in the ferric form, which the roots could not make soluble fast enough. So, ferrous sulphate was used and taken up as a remedy. But, it oxidised too quickly in moist air so designer ferrous chelated synthetic compounds were introduced with great success.

It takes only one of a score of nutrients to be deficient, for the plant to lack vigour. (You can fill a leaky bucket only to the lowest hole). The nutrients also interact with each other, so that a deficiency or surplus of one nutrient can induce difficulties with another nutrient. So, it is a careful and tedious process to set up fertilizer trials that avoid false results. If, for example, you have a crop growing in perfect harmony, it is not much use to add a test fertilizer to see if the yield increases, if it is already at a maximum.

For optimum plant growth, not only are nutrients needed, not only does the chemistry have to be right, but also there are hormone type chemicals that can inhibit or enhance growth. One of the famous enhancer groups is gibberellin, discovered in rice in Japan in the 1920s. (It can make people grow bigger too). Other classes of growth promoters include cytokinins and auxins.
One can feed a crop on a soil with all of these classes of fertilisers, in the appropriate chemical form and one can add hormones – but still the crop can be poor. This is because there needs to be a way to hold the fertilizers in the right form in the right place for the roots or leaves to absorb them when needed. Pure sand is a poor soil because the essentials can be washed away too quickly. There needs to be material such as clay (which can bind certain nutrients until the roots are ready to take them) or as well, the soil is often enriched in organic carbon compounds such as certain humic acids which do much the same thing – hence the emphasis on compost on garden shows on the telly.

In my younger years at CSIRO Division of Tropical Pastures, we introduced a number of grasses and legumes from other countries to sustain the beef cattle industry in the tropics. We did fertilizer trials using many different combinations and levels of fertilizers, carefully weighed, dissolved and applied as sprays to the leaves, some of which went into the pots below. The pots used inert plastic pellets to hold the roots in place, so the whole fertilizer addition was from the spray. At intervals, the plants were harvested, divided into roots, leaves and stems, weighed and chemically analysed. These were proper scientific trials to evaluate the efficacy of fertilizer treatments. (I even learned to do a statistical mathematical Analysis of Variance by manual calculation because automatic calculators were just becoming available.) 

So, the reasoning turned to the replacement of extra material, giving back to the soil more than was taken. The hunt was on for organic materials in particular that would add NPK to the soil. In the early days of agriculture in many countries, the surplus from cropping for animal food, including human, was returned to the soil. Faecal matter, blood and bone, hair and hide, hoof and horn, meat meal – all are still used. This started before the days of fertilizer factories but is continued by the ABC gardening shows. Today, the general purpose chemical fertilizer in my shed is a 14:4:8, being the weight percent of total N, P and K respectively. Pure urea is 46:0:0. 

Kelp or seaweed were early candidates as soil supplements, mainly because they were there on the beach when they could have been there on the fields. Kelp analyses about 1: 0.1: 0.5, so it is not comparably nutritious. Therefore, it makes a poor human food. Also, its precious little nitrogen can take some time to release (months) and it can lose ammonia that could be part of the smell of rotting seaweed. For centuries people have harvested kelp in particular from beaches after storms and placed it on fields, either before are after a period of composting or decomposition, or extraction of concentrated liquids. Roughly speaking, a farmer wanting to add nitrogen to a patch of land can add a tonne of urea or somewhere between 50 and 100 tonnes of kelp. I know what my tractor and I would prefer to do.

A similar comment arises from the sugar cane industry, a heavy user of NPK fertilizers. On garden shows we hear the virtues of using bagasse (the crushed remains of sugar cane after the sugar is pressed out). If this is such a good soil additive, why don’t the sugar cane farmers rely on it instead of trucking it to capital cities to sell to home gardeners? Answer – because it is too poor in nutrients to justify the cost of returning to the nearby cane fields and because city suckers will pay high prices for fads.

This article is about the myths that have arisen about the beneficial effects of adding kelp products to soils to enhance crop yields. The story goes further, because when proper science established that kelp had no significant value as an NPK fertilizer, its promotion was extended by claims that it possessed beneficial hormones that did a magical job of nursing plants along, a so-called plant tonic. 

When the tonic effect was researched, it too was found to be without foundation at the doses recommended. The whole regime of harvesting, treating, distributing and distilling the essences from kelp were in danger of being much ado about nothing. This was a pity, because so many people had committed the work of their lives to the industry, there were many companies making and marketing kelp products and there has recently developed a great fashion for using “natural” kelp for “organic certified farming” (whatever that nonsense term might mean). Besides, the ABC gardening shows would lose about 75% of their features if they pulled all of the “muck and mystery” stories.

Matters came to a head with a company named Maxicrop in New Zealand in way back in 1986. We have progressed little since then.

The Australian and New Zealand Association for the Advancement of Science (ANZAAS) in their periodical “The ANZAAS Mercury” of June 10th 2001 reviewed a book with the opening remarks in these words –

The Maxicrop case was one of the longest running court proceedings in New Zealand legal history in which the Bell-Booth Group sued the Ministry of Agriculture and Fisheries and TVNZ for damages (initially $5.5 million, later amended to $11.5 million). There were three causes of action: defamation, negligence and misfeasance. 

Maxicrop is a concentrated seaweed extract, which was promoted as a fertiliser, providing nutrients and plant hormones. As it was to be applied at extreme dilution it was considerably cheaper than conventional fertilisers. As with farmers everywhere, New Zealand farmers in the mid-1980s were subject to economic pressures, and with fertilisers as a major cost a cheaper alternative was welcomed.

Dr. Edmeades was a scientist in the Soils and Fertiliser Group of the Ministry of Agriculture and Fisheries. After extensively reviewing the world literature on non-traditional fertilisers, and after receiving analyses of Maxicrop Dr. Edmeades came to the conclusion that, used as directed, the product could not possibly provide the claimed benefits. 

In April 1985 Dr. Edmeades appeared on the TVNZ program ‘Fair Go’ with Mark Bell-Booth and David Bellamy in which he presented his case against Maxicrop. It was this program which provided the basis for the subsequent legal action. 

Dr Edmeades worked for the New Zealand Ministry of Agriculture and Fisheries, MAF. He wrote a book named “Science Friction”, now out of print, which was the subject of the following comments in “New Zealand Farmer’s Weekly” of 20 March 2006 -

One of the claims made by some liquid fertiliser companies is that plant growth substances (PGS) boost plant growth. Edmeades review of field trial data showed no such evidence when applied as recommended. 

During the Maxicrop case Otago University scientist Dr Paula Jameson gave evidence supporting Maxicrop which was challenged by scientists appearing for MAF in the case. She is now a professor of plant science at Massey University. 

In his book Science Friction published in 2000, Edmeades says Jameson was carrying out research on Maxicrop with some funding from MAF. She had claimed that Maxicrop was high in the plant growth substances (plant hormones) especially cytokinins but in the court case she was more reserved about her findings. Advertising data on Maxicrop claimed the presence of cytokinins at 285 parts per million but Jameson revised the figure down to 1.3 ppm in court. But New Zealand and international scientists proved that even if 1.3 ppm was accepted it was still too low to be significant. Maxicrop would have to be applied at the rate of 98,000 litres/ha to elicit a response.

Both the fertilizer and the growth stimulant claims of the kelp materials were dismissed by Edmeades. But, in Australia, we have prominent ongoing promotion of products of like character such as Seasol, derived from kelp or seaweeds (but now with some extra fertilizer added) and claims for both the nutrition and hormone enhancement of growth. So what happens when scientists conduct trials?

Starting on a light note, Emeritus professor of soil science at Lincoln University, Tom Walker, once told farmers that a particular liquid fertiliser was an expensive way of acquiring a 44 gallon drum.

Here is a partial report of a more scientific study: 

Evaluation of humic acid and other nonconventional fertilizer additives for onion production. Erik B. G. Feibert, Clint C. Shock, and Lamont D. Saunders, Malheur Experiment Station, Oregon State University Ontario, OR, 2000.

Summary: Eleven treatments in 1999 and 13 treatments in 2000 containing single or combinations of nonconventional additives were compared with an untreated check for their effect on onion yield and quality, and for their economic efficiency. The nonconventional additives were tested at commercial rates and methods of application supplied by the manufacturers. The treatments were incorporated into standard cultural practices for onions. In both years, none of the products tested increased onion yield or quality compared to the untreated check. With minor exceptions, at the application rates used in this study, none of the products supplied sufficient amounts of plant nutrients or humic acid for an improvement in crop production to be expected. 

Introduction: A nonconventional additive can be defined as (1) any nonfertilizer material applied to soil or plants that is claimed to improve crop production; or (2) a guaranteed fertilizer material that is used in an unconventional manner, such as in very small amounts. Numerous nonconventional additives are being marketed. Growers need information on onion yield and quality responses to these products and their cost effectiveness. The objective of this study was to test the most commonly used products for onion production in the Treasure Valley at commercial application rates and methods. The products tested can be included in the following descriptive categories: humic acid, Norwegian kelp (Ascophyllum nodosum) concentrate, biological inoculant with N-fixing bacteria, plant growth regulator (cytokinin and ammonium zinc acetate), organic fertilizer, and mineral nutrient solutions. 

Another article extract is from an Organic Growers’ forum: Tourte, Laura. 1997. Kelp extract and fish powder sprays on organically grown processing tomatoes. Organic Farming Research Foundation Information Bulletin. Spring. p. 6-7, 9. The findings were summarised as –

Treating organically grown tomato crops with kelp and fish powder sprays yielded inconclusive results in a California study. The researchers concluded—as had others before them—that the efficacy of foliar treatments is ultimately dependent on multiple plant, soil, and environmental factors.

 Source: ATTRA - National Sustainable Agriculture Information Service
PO Box 3657 
Fayetteville, AR  72702 

Here is another study summarised:

Organic materials applied as seed treatments or foliar sprays fail to increase grain yield of wheat. DJ Miers and MW Perry 
Abstract:
Organic materials derived from fish, seaweed or bacterial cultures, and being sold as 'natural' aids to crop production, were tested for their effects on wheat yield in Western Australia. Six products based on seaweed (Seasol powder and liquid, Kelpak 66), fish (Eco, 10.8.8, Crop Booster) or bacterial culture (Cytozyme Seed Plus), and Complesal, an inorganic nutrient spray, were tested as seed treatments or foliar sprays. Thirty-two replicated field trials (plot size 100 m2) were conducted over 3 years using recommended rates of fertiliser and 'commercial' weed and pest control practices. No statistically significant increases in grain yield were detected from the use of any product in any trial. Average treatment grain yields in 18 trials in 1982 ranged from 99.4 to 101.2% of the control and in 12 trials in 1983 from 96.2 to 99.3% of the control. The results give no indication that, at the application rates used, organic materials applied as seed dressings or foliar sprays can increase the grain yield of cereal crops in commercial cultivation. 
Australian Journal of Experimental Agriculture 26(3) 367 – 373.

Yet another study summarised -

Organic Farming Research Foundation Project Report

The integration of foliar applied seaweed and fish products into the fertility management of organically grown sweet peppers

Jeanine Davis, North Carolina State University. 2004.

Summary: Seaweed extracts and fish emulsion products are commonly used by organic vegetable growers to stimulate plant growth and increase yields. The efficacy and cost-effectiveness of using these products, however, has not been conclusively determined. In these studies, we examined the use of these products for organic production of bell peppers in western North Carolina. On farm trials and research station studies showed no response of plant growth or pepper yield to applications of one manufacturer’s brand of seaweed and fish products.

There is a booklet named “Is Organic Farming Sustainable?” By Samuel P. Stacey

B.Ag.Sc. (Hons.), from the site www.sustainablefarming.info. It says in part -

The productivity of organic farms are, on average, 10 to 30 percent lower than conventional farming systems [12, 22]. However, much higher crop losses are commonly reported. For example, in the USA organic wheat was reported to yield 43% less than conventional wheat [23] and losses in New Zealand have been reported at 42% for organic barley and 32% for organic wheat [2]. In two South Australian trials, organic wheat yielded 67% and 72% less than conventionally managed wheat [24, 25], due to soil fertility decline and weed infestations. Furthermore, Ryan et al. [26] reported wheat losses between 17-84% on commercial organic farms in New South Wales, due to similar causes.

These crop losses represent serious declines in productivity. Some studies have reported similar or increased yields with organic farming [22, 27]. However, these studies represent exceptions to the norm. Long term field studies, conducted over 104 seasons, showed that organic farms were less productive than conventional farms in 75% of cases [22]. Productivity may also be affected by broader changes in land management. 

Conversion to organic farming can pressure broad acre farmers to reduce cropping in favour of pasture livestock production [2, 20, 28]. Pasture legumes help to replace soil nitrogen through a process known as biological N fixation. Organic farming may also reduce outputs from intensive livestock systems, which, due to financial pressures, would likely shift towards forage grazing [29]. Some estimates suggest that the widespread adoption of organic farming could reduce cereal production in Europe by 40-50% along with substantial declines in livestock production [30].

(and later)

Numerous ‘alternative’ fertilizers are commonly used by organic farmers. These products are typically produced from seaweed, fish waste, vegetable and animal products. In addition, biodynamic farmers apply preparations made from plants and animal byproducts, P500-P507, which are applied to soil in minute concentrations.

In the main, alternative fertilizers do not contain significant concentrations of plant nutrients, organic matter or plant growth substances at recommended application rates [45]. In fact, a review of 28 organic products found no significant yield responses from any of the alternative fertilizers [45]. 

Biodynamic preparations are made by burying cow horns over winter that have been packed with manure, herbs and animal organs [15]. According to biodynamic practitioners, the microbial and chemical analyses of biodynamic preparations are: “secondary to the concentrating effect of the growth of life forces present in the earth during winter” [15].

One of the papers cited by Stacey (reference 45) is Edmeades, D.C., The effects of liquid fertilizers derived from natural products on crop, pasture and animal production: a review.

The CSIRO Australian Journal of Agricultural Research, 2002. 53: p. 965-976.

Abstract: The results from field trials measuring the effect of liquid fertilisers derived from organic materials on crop yields are summarised and reviewed. Trials comparing the efficacy of 26 specific products and 2 unnamed generic products were identified. Of these 28 products, 15 were derived from seaweed, 4 from fish waste, 5 were of vegetable origin, and 2 were from animal products. Cereals were the most frequently used test crop (328 recorded treatment effects) followed by root crops (227), legumes (88), pastures (59), and vegetables (52). Fifty-three other treatment effects were recorded on crops such as rape (15), peanuts (8), tobacco (6), and miscellaneous other crops (25). The effects of liquid fertilisers on animal performance were measured in 4 trials.

The observed effects of these products on a wide range of crops were normally distributed about zero with an equal number of positive and negative 'responses'. The frequency of statistically significant events, both positive and negative, was consistent with probability theory, assuming that the products are ineffective. The range of observed effects are also consistent with the normal variability associated with field trial experimentation, taking into account the odd intrusion of other experimental errors. There was no evidence to support the conclusion that at least some product-types or products were effective on some crop-types, crops, or cultivars. Similarly, liquid fertilisers had no effect on animal production when applied as recommended.

This conclusion, based on the field evidence, was consistent with, and could be predicted from, independent evidence showing that these products do not contain sufficient concentrations of plant nutrients, organic matter, or plant growth substances (PGSs) to elicit increases in plant growth when applied as recommended.

This is the same Dr Edmeades who was involved in the New Zealand court case. The ironies remain that Dr Edmeades no longer works for the New Zealand Ministry of Agriculture & Fisheries, Maxicrop is still on sale and from a quick scan, the Internet sites promoting organic farming and products using kelp/seaweed addition (mostly based on hearsay, not science) outnumber the researched, “no effects found” papers by about 100 to 1.

I was unable to find a scientific paper refuting the findings quoted 2 paragraphs above here.

Long term readers of “The Australian Skeptic” might see parallels with the promotion and sale of ultra diluted homeopathic solutions and excessive vitamin and mineral preparations for human consumption. Worthless products are being sold at high prices with claims that have not been and cannot be substantiated. One reason why regulating Government officers are loath to act was hinted in the NZ Maxicrop case. The Judge, in the first instance, found against the Ministry, not because the data were wrong, but because nothing in his law book prevented a company from selling a worthless product. Caveat emptor.

