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Edaphos offers nutritional advice and consultancy on all aspects of crop nutrition and plant health. Our consultants 
have experience and detailed knowledge in nutrient impacts on yield, plant growth, crop quality and health. 
Nutrition, to us, does not just consist of fertilisers applied to crops, it is a makeup of all inputs that the plant would 
utilise, this involves soil, microbes, fertilisers and atmospheric elements. We look in depth at nutrient interactions, 
crop limitations, nutritional balance, plant health, environmental factors, microbial activity and the makeup and 
availability of elements to evaluate nutrient needs and plans. 
Nutrition first starts with the soil, as this will create the base and initial construction of the plant. We would then 
evaluate and review to see if there are any limitations and/or necessities. This would be followed up by tissue and 
visual analysis throughout the entire growth period to ensure proper crop nutrition is provided to maximise plant 
production.  
 
Understanding the basics of nutrition 
Nutrition includes all factors taken from soil and biologically available nutrients, applied forms either as in an 
inorganic form such as N:P:K compounds or organic sources such as Manures and compost and certainly not to be 
forgotten non-mineral atmospheric elements such as hydrogen, carbon and oxygen. 
Nutrition in most cases of intensive farming in this age cannot be sourced from just one factor either from the soil or 
being supplied as compound or manure. This is then linked to soil health and deterioration, as well as the use of 
fertilisers which are not also taking into account the needs of all elements supplied as a balance to maximize plant 
functions, interactions and growth. As such we have reached limitations that need to be addressed and it is essential 
for advisers to fully understand the interactions between elements, plant physiology and soil health. 
 
Plant nutrition in today’s agriculture should initially at least include all the essential (17) nutrients proven completely 
necessary for plant and animal growth, so that plant can sustain itself and survive and reproduce. 
Nutrition is a complex array of interactions, mobility and forms. There are no other elements that can replace any 
one of the 17 essential nutrients needed (this includes macro and micro-nutrients) although others can still bring 
positive effects to plant growth they are not needed for plant survival. 
The essential nutrients include: Carbon (C), Hydrogen (H), Oxygen (O), Nitrogen (N), Phosphate (P), Potassium (K), 
Calcium (Ca), Magnesium (Mg), Sulphur (S), Boron (B), Chlorine (Cl), Copper (Cu), Iron (Fe), Manganese (Mn), Zinc (Zn), 
Molybdenum (Mo), Nickel (Ni). 
 
Hydrogen, Carbon and Oxygen are essential in nutrition, as they make up 96% of the mass of a plant. Carbon and 
oxygen make up 45% each with hydrogen making up the additional 6%. Water (H2O) and Carbon Dioxide (CO2) are 
the key sources of H, C & O and are taken up either through the roots as water (CO2 can dissolve into water) or 
certainly in terms of gasses the majority is taken in through plant stomata on the leaves. These three elements are 
absolutely essential although tend to be available to the plant in adequate quantities, but if there is any factors 
affecting the limitation of these elements it will have a big impact on plant growth and nutrition. 
C, H and O go into the product of photosynthesis which create glucose as a simple sugar (C6H12O6) this goes into the 
makeup of Starch, Cellulose, Oil, Lignin, Wax and Proteins. Taking this into account it makes total sense that they 
would have such an impact on plant mass and growth. Limitations such as soil compaction, flooding, low levels of soil 
biology and reduced photosynthesis performance all need remediation in the correct ways to increase optimal crop 
performance. 
 
Essential Nutrients – What are macro and micro nutrients? 
First things first, Macro and Micronutrients are as equally important as each other although macronutrients are just 
required in higher quantities and micronutrients only tiny amounts are required. With micronutrients even though 
smaller amounts are needed, they can have as big an impact on yield reduction if deficient or if there is a large 
imbalance effecting plant interactions. Due to the smaller quantities needed, soils can usually provide enough 
nevertheless awareness is key to avoid deficiencies arising. 
Macronutrients include – Carbon (C), Hydrogen (H), Oxygen (O), Nitrogen (N), Phosphorous (P), Potassium (K), Calcium 
(Ca), Magnesium (Mg), Sulphur (S). 
Micronutrients include – Boron (B), Chlorine (Cl), Copper (Cu), Iron (Fe), Manganese (Mn), Zinc (Zn), Molybdenum (Mo), 
Nickel (Ni). 
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Nutrient Roles (Basic): 
Nitrogen – Constituent of proteins, enzymes (Nucleotides which make up DNA and RNA molecules) and one of the 
key components to chlorophyll molecule for photosynthesis. 
Phosphorus – Supplies energy to the plan as it makes up part of Adenosine Triphosphate (ATP) as well as DNA and 
RNA molecules. Also helps create phospholipid membrane that is essentially the gate-keeper of what moves in and 
out of a cell. 
Potassium – Water circulation through the plant and also governs stomatal opening. Also has a big impact on disease 
resistance and helps move carbohydrates through the plant. 
Calcium – Key structural component of cell walls and many enzymes. Facilitates all nutrients going in and out of the 
plant due to its impact on cellular integrity and root development. 
Magnesium – Is absolutely essential as it is the central molecule (building block) of the chlorophyll molecule which is 
key for photosynthesis.  Also aids in phosphate metabolism and is a key antidote to excessive nitrogen. 
Sulphur – Component of amino acids key for metabolic activities. 
Boron – Is in cell walls being involved in moving/translocating starch and sugar throughout the plant.  
Chlorine – Needed for operation of stomata. Also breaks water molecules apart during the photosynthesis process. 
Copper – Key component of enzymes used in oxidation, photosynthesis, respiration and the construction of proteins. 
Iron –Serves as a carrier for electrons. Used to make chlorophyll and is a component of important enzymes and 
proteins. 
Manganese –Used to free oxygen during photosynthesis and it works with enzymes to break apart carbohydrates. 
Also impacts disease resistance, nitrogen utilisation and germination. 
Zinc –Part of many enzymes. Aids production of growth hormones, chlorophyll and carbohydrates. Activates enzymes 
needed to make DNA and RNA. 
Molybdenum – Necessary for the synthesis of organic phosphorus compounds. 
Nickel – Need for the removal of urea, a nitrogen-based waste from the leaves. 
Silicon – Improves drought tolerance by forming a waterproof layer in epidermal cells and it helps wards off insects. 
 
How can plant nutrition help? 
Nutrients are needed for a plant to grow, function, metabolise and reproduce that means that working on plant 
nutrition can help to increase crop yield, quality and health. Differing nutritional methods can also allow you to 
bypass any current limitations in terms of soil health, it can also remediate current crop deficiencies and improve 
plant functions and health to enable a reduction in pest and/or disease pressure. (Lower chemical inputs). 
 
Is nutrition restricted with products? 
For certain aspects of nutrition, there are limitations with fertilisers in terms of timing, with either granular or liquid, 
and availability and as such pre-planning for the season is more ideal and gives us the opportunity to predict 
potential issues before they arise causing an impact. Hidden hunger can be an issue and for some deficiencies once 
symptoms have appeared a potential yield reduction of 10-20% has already occurred. For certain elements, such as 
potassium, it is best applied to the soil in forms of manure or granules to be supplied in larger quantities, applications 
do have to be considered to keep within balance with other elements as well because each application will have an 
affect on nutrient interactions; For example for potassium supplied in large quantities is can compete with 
magnesium uptake in grass and if not careful will cause Hypomagnesemia (grass staggers). 
Product restrictions also appear when you look at product efficiencies – for example Triple Super Phosphate can be 
applied due to it being a triple negative charge anion it will bind with Calcium, Magnesium, Iron or Manganese 
locking it up almost immediately which will then take a long time for biology or root exudates to break down the 
bond to put the phosphate into a water soluble form available for plant utilisation. 
Foliar products that are made into a compound can be 98%+ efficient. Although they will supply smaller amounts due 
to the efficiency they can amount to higher levels of granular nutrition because of the utilisation rates. 


