
Hazelnuts 101 
Nutrients and Nutrient Management  



What do plants need? 

ÅPlants require 
energy from the 
sun to supply light 
for photosynthesis 
and adequate 
temperatures for 
metabolic 
processes

ÅCarbon dioxide for 
organic matter 
formation and 
oxygen for 
respiration are 
also required

ÅOther 
requirements 
include water and 
nutrients

1. Energy:

- Light for photosynthesis

(production of sugars, etc.)

- Temperature for metabolic processes

2. Gases:

- Carbon dioxide (CO2) as basic component of carbohydrates, 

lipids and proteins

- Oxygen (O2) as basic component and for catalytic 

respiration

3. Water: as basic component

4. Nutrients ðmicro and macro nutrients  



What nutrients do plants need? 

Å In soil, nutrients 
interact with one 
other leading in 
changes to 
availability to 
plants

Å If there is an 
imbalance or too 
much or too little 
of a particular 
nutrient, it can 
reduce the ability 
of a plant to 
access other 
nutrients

ÅpH can also alter 
the availability of 
nutrients 

1. Macronutrients (require larger quantities) :

- Nitrogen 

- Phosphorus 

- Potassium 

- Calcium 

- Magnesium 

- Sulphur

2. Micronutrients  (require smaller quantities):

- Iron 

- Zinc

- Manganese

- Copper

- Boron

- Molybdenum 

- Chloride 



The Law of the Minimum (from Liebig 1843)        

¸Liebigõs law of the 

minimum states that the 

nutrient which is in the 

shortest supply (in this 

example K) limits plant 

growth, despite all other 

nutrients being in 

adequate supply

Nutrient Supply       

The element which is in 

shortest supply

(in this case K), limits the 

yield
Mg N P

KCa
S



Soil tests - Cation exchange capacity (CEC)  

üPlant nutrients exist as molecules 

floating around in the water content 

of the soil
üSome are positively charged (cations)

üSome are negatively charged (anions)

üSoil particles are negatively charged

üOpposites attract so positively charged 

molecules will bind to soil particles; 

üCalcium, mag, potassium, sodium (NA+) etc

are + charged 

¸Soils with low 

organic matter 

often have low 

CEC

¸Soils with lots of 

sticky clay often 

have higher CEC

¸Sand and silt 

typically have 

lover CEC 

Soil Chemistry

The amountof negative sites in a soil and so ability of the 
soil to hold cations is measured as the CEC 



The effect of pH (acidity)  

¸Some nutrients 

become more or 

less available with 

changes in pH

Soil Chemistry



Principals of nutrient supply from fertilisers and 
composts         

¸The best outcomes might  

require multiple small 

applications rather than a 

single large application 

Nutrient Supply      

The 4 Rs of nutrient applications
üRight product
üRight rate 
üRight place
üRight time   

.ǳǘ Ƙƻǿ Řƻ ǿŜ ƪƴƻǿ ǿƘŀǘ ƛǎ ǘƘŜ ǊƛƎƘǘ ǇǊƻŘǳŎǘ ŀƴŘ ǊƛƎƘǘ ǊŀǘŜΧΧΗΗΗΗ        



How do we know what nutrients we have and/or 
need?         
¸Nutrient budgets help 

calculate crop removal 

plus losses plus amounts 

used for root and shoot 

development  to give 

maintenance dressing 

requirements. 

¸Maintenance dressings 

will keep nutrient levels 

static. 

¸Capital dressings increase 

nutrient levels Soil tests are a chemical measure of a biological system  

-é..so are òvariableó

òLooking at trends over time are importantó 

Å{ƻƛƭ ǘŜǎǘƛƴƎ όмрŎƳύΧΧΧƭŜŀŦ ǘŜǎǘƛƴƎΣ ǇŜǘƛƻƭŜ ŀƴŘ ŦǊǳƛǘ ǘŜǎǘƛƴƎ  

1st - testing for critical shortages that 
effect yield or productivity 

2nd  - testing for nutrient removal (or losses) 
to maximise production or quality 



Soil Sampling   - the first crucial step

¸ .   ü Testing should be carried out for each block before 

deciding on any nutrient /fertiliser regime 

ü For some crops, soil tests can be complemented by 

plant/tissue analysis at specific growth stages.  



Soil Sampling  - protocol for cropping paddocks

¸ Soil sampling 

protocol aim to 

assess the average 

fertility of a 

paddock.

¸ Protocols should aim 

to collect as 

representative a 

sample as possible.

¸ Any unusual areas 

should be avoided.

¸ Repeated sampling 

will provide valuable 

information on 

trends over  time.   

¸ Take one sample (at least 15 cores) per block

¸ Use 15cm (6 inch) corer

¸ Set up transects using GPS, or permanent markers (such as tree lines).

¸ Collect cores from a transect, running any across cultivation lines.

¸ Avoid atypical areas e.g. fencelines, shelterbelts, gateways, troughs, 

irrigation runs, compacted areas. 

¸ Repeat sampling at similar time of year (winter ideal) .

¸ DO NOT sample within 3 months of fertiliser application.



Variability in soil tests    
¸Soil tests are a chemical 

measure of a biological 

system

¸Soil tests are inherently 

variable because of 

laboratory, spatial and 

temporal errors

¸The different soil tests 

have a different degree of 

variability as shown

¸ In general as soil test 

levels increase so to does 

the variability

Soil

test

Variability

% 

For example

pH 2 ï5 pH 6.0 + 0.3

K 20 ï30 K 6 + 3

Olsen P 15 ï20 Olsen P 25 + 10

S 20 ï40 S 10 + 6



Soil N Tests 
¸There is no perfect 

Soil Nitrogen test, 

due to the soil N 

cycle moving 

relatively quickly.

¸Mineral N test can 

be difficult to do due 

to the sampling 

depth required

Potentially Mineralisable Nitrogen (PMN) óNEWô

¸ estimates amount of N available due to soil mineralisation.

¸ sampled to 15cm or 30cm depth.

¸ A ónewô calculator gives an estimate of how much N will become 

available each month over the next four months

Mineral Nitrogen test (ammonium and nitrate)

¸ provides a snap-shot of the immediately available mineral N

¸ usually sampled to 60-90cm depth

¸ Has being used by growers in early spring to determine how much N 

fertiliser should be applied.

These soil N tests are available through ARL



ΨIŀǿƪŜȅŜΩ ŀ ŦǊŜŜ ƳŀǇǇƛƴƎ ǘƻƻƭ ǘƻ ƘŜƭǇ ƴǳǘǊƛŜƴǘ ƳŀƴŀƎŜƳŜƴǘ  

¸ HawkEye will show 

where tests are 

taken from for 

consistent year on 

year soil testing by 

GPS

¸ Soil test results 

show on a spatial 

platform 


