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Nutrient density and farming, what’s the connection?  

By Phyllis Tichinin 

My point precisely. We haven’t tended to think about agriculture as the process of creating 

food with optimum health benefits. Instead we’ve been pursuing a volume goal while 

assuming that food is food – ‘as long as it fills you up, she’ll be right.’  This perspective has 

resulted in our present level of human ill health and environmental pollution. 

So what does it mean to grow ‘nutrient dense’ food? Why is it important? How does it 

happen? And can we meet the demand? Stick with me through a brief nutrition lesson, then 

you’ll see why how we grow our food counts so much.  

Heavy veggies and Brix 

Nutrient density is a term that has come into popular use in the last decade to describe 

produce and meat that has a higher level of minerals, vitamins and secondary metabolites 

(we’ll get into this later) than other foods of the same basic category. So a cabbage that is 

literally heavier than another cabbage of the same variety and size but grown under different 

conditions and that has better flavour and keeping abilities, is likely to be a more nutrient 

dense cabbage.   

This can be tested in several ways. You can use a garlic press and a refractometer to compare 

the Brix readings of the two cabbages. This is a simple procedure used most commonly by 

vintners taking the sugar readings of grapes to determine whether they’re ready for harvest.  

A refractometer measures how much sunlight is deflected (refracted) as it passes through a 

sample of plant juice on the plate of the small telecope-like device. The number you see 

through the eye piece is the percentage of dissolved solids – hang in there – that’s science 

jargon for the sugar, vitamin and mineral content of the juice.   

Many plant compounds, like the Vit B’s and glucoses, are soluble in plant sap. That means 

that they will show up in the squeezed juice and make it ‘thicker,’ more opaque and more 

likely to deflect light coming into the refractometer. This gives us a reading of how much 

sugar, minerals and antioxidants are likely to be in that plant. And because these percentages 

of dissolved solids can vary from a reading of as little as 3% to up to 15-20%, you’d certainly 

want to choose the cabbage with the 15% Brix reading and get around 5 times more minerals 

for your money.  

Measure the difference 

Some people will argue that refractometers are really only measuring sugar and that’s not 

really so important to health. First off, having lots of complex sugars in plants is super 

important to the plant’s health and to our health as well. High sugar levels mean the plant is 

doing a good job of photosynthesis so that it has lots of energy available to eventually create 

crops with high levels of antioxidants for us … as quality crops are meant to do.  

This creating sugar from air and water in the presence of catalysts is one of the most crucial 

indicators of plant health. Brix is an indicator, not an absolute number. We look for a trend 

over time. Is the Brix holding steady despite poor weather? Is it on an upward course 

throughout the season? These are potent numbers which can tell us if we’re doing the best we 

can to create the maximum amount of sugars, and minerals, vitamins and antioxidants in that 

plant. All of these add up to nutrient density and because there are more mineral compounds 
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in a well grown plant, it weighs more for its size.  And Brix, by the way, is simply the name 

of the French guy who invented the scale to measure this way.  

ORAC is the second main way to measure nutrient density.  It has become quite trendy of 

late.  Just check out the labels of processed blueberries or acai or gogi berry health products 

and you’re likely to see an ORAC number touting the product’s high antioxidant content.  

The letters stand for Oxygen Radical Absorption Capacity or, how much free radical 

trouncing capacity that food has.  Since the oxidation caused by free radicals in our body is a 

major source of aging and tissue damage, keeping antioxidants high and free radicals low is 

pretty much a foundation of good health … so the antioxidant levels, the actual quality of 

what you eat, does matter.  

Secondary metabolites and health 

Antioxidants are a subset of a larger family of plant molecules know as metabolites.  

Metabolites are simply the products of metabolism – what organisms produce as they go 

about normal growth and reproduction. Primary metabolites are compounds like proteins, 

fats, vitamins, enzymes that our bodies can’t function without.  

Secondary metabolites are small molecules that plants in particular produce if they have 

enough of the proper building blocks, energy and enzymes to do so. They are not critical to 

life but they’re important for optimum gene expression and in plants they are often part of the 

plant’s communication and defense systems. They have been called signalling molecules and 

research on their potency and complex uses by plant communities is kicking open another 

door to our understanding of our ecosystem. Plants do ‘talk’ to each other and actually 

support and defend each other through these secondary metabolites. 

 Not producing secondary metabolites or not having them in the diet does not result in 

immediate death, but it tends to affect the organism’s ability to reproduce, live long or look as 

nice as it ought to. All of this applies to us as well as to plants. We are meant to get our 

secondary metabolites from plants and through the animals that eat plants. These secondary, 

but for us very important, small molecules are compounds (such as tannins, alkaloids, 

phenols and terpenes) many of which have antioxidant and anti-inflammatory qualities. 

They’re not essential for our growth, but they sure help us to keep healthy, produce bonny 

children and be less likely to suffer from the ravages of inflammatory degenerative diseases 

like cancer, lupus, diabetes, etc.  

When plants have full spectrum nutrition and good growing conditions, they have the right 

mineral building blocks and enough sugar energy to produce metabolites of ever increasing 

complexity:  from complex carbohydrates to amino acids, complete proteins, fats and finally 

secondary metabolites. Being able to move their tissues and metabolism all the way through 

this natural progression of complexity is what makes plants healthy, disease resistant and able 

to readily communicate and reproduce. It results in the maximum expression of their genetic 

potential to create those complex antioxidants and other metabolites that are so important to 

our wellbeing.   

We could eat enough chemically manufactured simple carbohydrates, proteins and fats to 

keep ourselves alive, but without the X factor of secondary metabolites, we wouldn’t be able 

to easily reproduce or to live long, enjoyable lives. We simply wouldn’t have the natural, 

plant-derived building blocks needed for optimum health. We might be meeting our basic 

needs but we aren’t thriving. And that’s pretty much where we are at present with our diet 

and our health. We’re alive but most of us sure aren’t glowing with wellbeing. 
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The decline and fall 

Have you stopped to wonder why so many couples seem to be having difficulty conceiving or 

carrying to term? Why childhood cancer is rapidly becoming the major killer of children? 

Why in the last twenty years the percentage of seriously overweight children has skyrocketed, 

along with diabetes?  

And spare me….it is NOT mostly because we’re not exercising as much. It has to do with 

what we are eating. It has to do with the minerals, vitamins and secondary metabolites that 

used to be in our food that aren’t there now and with what we’re eating now that we weren’t 

eating 75 to 100 years ago.  

A 2003 analysis of Royal Society of British Chemists and the British Ministry of Agriculture 

statistics on the composition of foods  from 1940 – 1991 showed mineral content declines in  

fruit and vegetables of 16 % for potassium to as much as 76% for  copper. This trend is 

confirmed by various other surveys including analysis of USDA food composition data. The 

average declines in vitamin and mineral content range as high as 60% average decline in 

nutrient density.   

I am aware that the NZ Food Safety Authority issues reports on the ‘quality’ of the NZ food 

basket and maintains that we have high quality food. But what are they measuring? Just 

telling us that our food has good levels of carbohydrates and proteins does not cut it. It is the 

vitamin, mineral and secondary metabolite content that counts for real health.   

In the 1930’s and 40’s, US dentist and anthropological food sleuth, Dr Weston Price, 

documented through extensive lab analysis that the Vit A and D contents of foods eaten by 

‘primitives’ worldwide were around 10 times higher than in the ‘foods of modern commerce’ 

consumed by his well-to-do patients in Cincinnati… and this was before the precipitous 

decline that occurred from 1940 onwards. We simply aren’t getting the concentration of real 

nutrition that we need for wellness. 

What is happening? To put it bluntly – we’ve ignored natural soil processes, microbiology 

and physics in particular, and vastly increased the application of petroleum dependent 

artifical fertilisers and pesticides. In the 1940’s, 10 to 50 kg of water soluble fertiliser was a 

lot to put on a field crop. Now that’s a drop in a bucket compared to what goes on. Pesticide 

use has increased by over 3000% in the last 50 years. (Pimmental, Purdue University) and the 

amount used worldwide goes up every year.   

Pesticides are ‘the elephant in the room’ when it comes to food and human health 

discussions. Everyone assumes pesticides are necessary in order to grow food at all, or at 

least in sufficient quantities to meet the world’s needs … that we’re stuck with them or 

people would starve. Yet organically certified growers manage to produce crops without 

petroleum derived pesticides and, through biological agriculture management techniques, we 

can boost plant health so that there is less pest susceptibility and a reduced need for pesticide 

applications. 

Bottom line is we used to grow vitamin and mineral rich food using fallows and green 

manure crop rotations and got similar or better yields than we do now, without the extensive 

use of artificial fertilisers and pesticides. Our science understanding of soil biological 

processes and how to grow nutrient dense crops is so much better now. We know how to 

enlist microbes to contribute huge synergies to our agricultural productions. We can use 

humic substances to markedly reduce fertlilser use with the scorching and leaching they 

cause when applied neat to soils. We can use very small amounts of trace elements as leaf 
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fertilisers to shift plant metabolic response, get better production, flavour, storage and pest 

resistance.     

And yes, sometimes the weather throws curve balls and the results are disappointing, but 

every year that passes under a biological approach sees greater soil resilience and productive 

capacity.  

Humus and nutrient density 

So how DO we grow low chemical use, high mineral content food under a biological 

program? Later articles will go into this in more depth, but for right now the short answer is 

we focus on growing humus in the soil.   

Humus is the extremely complex, very stable by-product of microbial digestion of organic 

matter in the soil. Please note that it is not the simple organic matter or soil carbon that shows 

up on the standard soil test. Humus is the most complex natural substance on earth, which 

does make it kind of tricky and expensive to test for on a routine basis. So the practical 

indicators we look for are a darkening of the soil colour to greater depths, more fine root 

development coated with furry, clinging, velvety soil and an increasing Brix reading in plant 

sap. Hey wait…we’ve come back to Brix!   

Yes, the more complex sugar (energy) and  mineral dense sap a plant is able to produce, the 

more sugars it will pump out into the soil at night to feed those microbes clinging to its roots. 

Healthy plants routinely give away 20 to 50% of their total sugar production to soil microbes.  

This generosity on the part of the plant increases the numbers and diversity of microbes in its 

root zone, which increases the amount and types of mineral nutrients, antibiotics and 

enzymes provided to the plant roots by microbes, which increases plant production, root 

growth and eventually humus, since most humus is formed from the breakdown of dead roots 

by microbes.  

The major component of humus is glomalin, created by a class of soil fungi. Soil fungi are 

particularly sensitive to neat chemical fertilisers and to pesticides and they are not as resilient 

and fast growing as soil bacteria. Every time we apply pesticides or excess un-buffered 

fertiliser we are pushing the soil’s ability to create humus and nutrient dense foods … 

backwards! Biological agriculture is the understanding and techniques for gradually 

ratcheting up soil humus formation in order to produce nutrient dense food and 

environmental regeneration. 

The customer is always right 

This is what premium international markets are clamouring for – spray free, carbon 

sequestering, nutrient dense, high antioxidant food that tastes great while being good for the 

environment. And the successful ‘Clean Green’ branding image (which the NZ government 

has unfortunately abandoned) is not going to be enough to convince the top tier consumers 

that we are producing it for them. They’re going to want the evidence along with the warm 

fuzzy production story. Eventually we may have to provide ORAC scores for our produce, 

but in the meantime Brix readings and the simple and most powerful indicator of quality, 

flavour, is what we can use.  

Produce a peach that has the eater rolling on the ground in flavour ecstasies and you will be a 

rich farmer. And no, the fact that most peaches today are flavourless, does not have to do 

with having to pick them green for international shipment. It has to do with low mineral and 

secondary metabolites levels in the tree sap due to soil mineral imbalance, impoverished soil 

microbe communities, plant selection and the effects of pesticides. It’s been so long since 
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most of us have tasted a truly delicious peach, or any other fruit for that matter, that we’ve 

forgotten how good they can taste. It can be a full body peak experience to sink your teeth 

into nutrient dense peach.    

Given the bulk of what we’re producing now, no wonder kids don’t want to eat fruit.  While 

there are some wonderful exceptions in Hawke’s Bay, most of what we produce tastes vapid, 

compared to what it could taste like. Our path to profitable farming with environmental perks 

lies in the direction of nutrient dense fruit and vegetables. And by the way, the same 

processes and benefits apply to animal production. It’s all about growing humus to create 

nutrient density. 

Striving to grow nutrient dense food is not just pandering to the rich. With higher mineral and 

vitamin density in the food, less needs to be consumed and since yields tend to go up over 

time under biological systems, there is a decided net gain to small scale ‘subsistence’ 

growers, as well.  

Suggestions are being bandied about the dietary science community that perhaps the ever 

expanding portion and waist size is due to our bodies desperately trying to accumulate the 

minimum levels of needed minerals from increasingly de-mineralised foodstuffs. Lower food  

nutrient density overall, when combined with eating enzyme deficient, inflammatory 

vegetable oil-laden, processed food that has been dead for years, is a sure way to unbalance 

our gut flora so crucial to mineral uptake and overall health.  

Our increasingly savvy premium consumers are aware of most of these implications of 

nutrient dense food and are willing to pay top dollar for true quality. In Hawke’s Bay we are 

creating on the ground examples of better soils, greater yields, less need for chemical inputs 

and better flavour ( see sidebar)  Now more of us just need to be producing it to warrant our 

title of ‘fruit bowl’ to the nation and the world.   

Woolworths South Africa now requires all of its growers to attend biological agriculture 

courses and comply to with biological production` programs using less fertiliser smarter. The 

result for Woolworths has been increased sales, grateful customer feedback and a huge 

reduction in fruit and vegetable wastage, which further boost profits.  

Agriculture can be THE primary tool in programs to alleviate poor nutrition and ill health 

globally. It can be New Zealand’s ace card in the ultra-premium food market. It can be a 

source of tremendous pride and satisfaction to us as producers. It can be a process of 

environmental regeneration.   

To achieve this agriculture needs to be nutrient dense. Using the science and techniques of 

biological agriculture, we can accomplish all of those. 

Smart Farming Examples 

Squash     JM Bostock    

In the first year of a biological fertiliser program for export squash,  J Bostock’s cropping 

manager, Gareth Holder, found marked differences between the biological squash block 

compared to the conventional squash field over the fence. “The biological squash were less 

demanding of chemicals, more consistent throughout the field and costs were down because 

we weren’t needing to use the number of pesticide applications.” Dr Phil Schofield, the trial’s 

agronomic consultant, confirmed, “The rot rate of the biological squash was 55% less than 
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the conventional squash and the lab analysis showed the biological squash had 22% higher 

calcium levels.” 

Apples – Shiloh Orchards  Roger Curtis 

Roger Curtis is an orchardist and an orchard contractor who is in his third year of a biological 

program. He has seen his leaf thickness and tree vigour improve, his tree mineral deficiencies 

decline and soil life improve to the point where green drop apples rapidly decompose and 

disappear. Bitter pit used to affect a third of his Sansa variety … this year there was none. 

“The taste and look of the fruit changed significantly in the second year. My Royal Gala 

apples used to be bland but now the taste is more complex … stronger. Packhouse feedback 

on fruit quality this year has been very positive. The strength of colour on the Royal Gala was 

superb. It just seems to be better every year.” 

Grapes   Tuki Vineyard   Jo Perry Purchas 

Jo Perry Purchas is quietly astonishing the Hawke’s Bay wine industry by pulling down 

medals for excellent flavour. Now in her fifth year on a biological program and with various 

awards in the HB Mercedes-Benz wine competition, a 2009 Tuki Vineyard red blend has 

been granted a gold in the Royal Easter Show. The complexity and depth of the flavours in 

the Tuki grapes is astonishing. “Weed and pest pressures have declined each year and I 

haven’t sprayed for botrytis in four years. This year I’ve harvested clean sauvignon blanc 

grapes without a Bot spray despite severe rot pressure in the district from the rainy weather in 

February and March.”  

 

 


