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A REVIEW



HOW DO NATIVE SPECIES GET NUTRIENTS?

❖Thunder storms – lightning with rain       Nitrogen

❖Sweat from trees – ‘Guttation’      soil minerals

❖Symbiotic fungi – Mycorrhiza in root coating (Velamen)

❖Decomposing plant material       organic Nitrogen

❖Rock weathering releasing minerals - lithophytes

❖Gaseous absorption – mostly cloud forests     Nitrogen

❖Others – monkeys, bird nests etc



Thunderstorm + Lightning combines Nitrogen Gas + 
Oxygen  Nitrogen Oxide

Nitrogen Oxide + Rain (H2O)             Nitrate (NO3)

The World’s agriculture, grasslands and forests rely 
on natural Nitrogen fertiliser



PLANT GUTTATION:
The action of plant leaves sweating out mineral salts in sap droplets via specialist 
porous openings called Hydathodes.
This allows trees to remove excess water as required and occurs mostly when 
photosynthesis stops, usually at night 

WIND

HUMIDITY

Upwards evapo 
transpiration pull via 
xylem up to 120psi – 8.3bar

WIND

HUMIDITY

Mineral salts transported to 
leaves for photosynthesis

MACRO NUTRIENTS
N    Nitrogen
P     Phosphorus
K     Potassium
Ca   Calcium
Mg  Magnesium
S      Sulphur 

MICRO NUTRIENTS
(trace elements)
Fe    Iron
Mn  Manganese
Cu    Copper
Zn    Zinc
Mo   Molybdenum
B       Boron

Tree roots take up water 
& essential soil nutrients







WHAT CAN WE LEARN FROM NATURE?

❖Little but often, in particular Nitrogen

❖Importance of air movement & ventilation

❖Roots dry out between rainfall/fertilising events

❖Species growth & flowering linked to weather patterns

❖Species only found where all factors line up

❖Orchids can re-hydrate during high humidity conditions

❖Some need light/wind/exposure/dry season

❖Others need shade, wind protection/regular moisture



‘MAJOR’ ELEMENTS & ROLE
Demand influenced by light & exposure (air movement)

N – Nitrogen
➢ Determines demand of all other nutrients 
➢ NO3 Nitrate via leaves; NH4 Ammonium via roots

P – Phosphorus
➢ Strong roots, stem extension, flower colour, size and numbers

K - Potassium
➢ Strength of whole plant including roots, flower brightness & quality, competes with 

Calcium & Boron uptake

Ca – Calcium
➢ Disease prevention, leaf & flower shape & durability, stem extension, tolerance to 

weather extremes

Mg – Magnesium
➢ Sunscreen in plant & maintains high chlorophyll, competes against Calcium & Potassium

S – Sulphur
➢ Maintains high chlorophyll and helps plant use Nitrogen & P, aids cold hardiness



‘TRACE ELEMENTS’ & ROLE
Demand influenced by ‘major’ nutrient levels

Fe – Iron
➢ Important to maintain chlorophyll in emerging new growth

Mn – Manganese
➢ Disrupted by over use of Lime/Dolomite etc. or if water & media is +pH7

Cu – Copper
➢ Important for maintaining upright growth & strong roots

Zn – Zinc
➢ Maintains strong growth & full size leaves

Mo – Molybdenum
➢ Helps Nitrogen uptake in cold weather, strong pollen

B – Boron
➢ Important in Calcium uptake & movement – critical for pollination & seed development







NITRATE NITROGEN (NO3) & ORCHIDS

• Raises media pH

• Mostly absorbed by leaves

• Absorbed by root tips only

• Comes from thunderstorms

• Guttation from trees sweating

• Nitrifying bacteria in potting mix

• Fertiliser – check label



AMMONIUM NITROGEN (NH4) & ORCHIDS

• Lowers media pH

• Mostly absorbed by all roots

• None in thunderstorm rain

• Guttation from trees sweating

• Decomposing organic matter – organic

• Orchid mycorrhiza in roots

• Urea in fertiliser – check label





50%  Nitrate
&

50% Ammonium
Benefits growth









GROWER ATTITUDES TOWARDS 
NUTRIENTS & FERTILISERS

OPINIONS & ATTITUDES ALL OVER THE PLACE AS FOLLOWS:

• Doesn’t matter what fertiliser you use?

• The plant only takes what it needs?

• Rest goes down the drain?

• Plenty of Calcium & Magnesium in water?

• Water pH doesn’t really matter?

• Don’t use Urea based fertiliser?

• Only use Nitrates – Nitrate vs Urea?





EQUAL NITRATE & 
AMMONIUM

HIGH P  
NO Ca



USA

N-P2O5-K2O

AUSTRALIA

(N-P-K)



AMMONIUM
(no Nitrate) 

+
SULPHATES

WITH
Ca & Mg





NITRATE 
ONLY

HIGH Ca, Mg & K



NO
SULPHUR



NO Ca or Mg



NO Ca or Mg

EQUAL NITRATE & AMMONIUM



AMMONIUM
+

NITRATE

SULPHATE 
BASED

NO Ca



SULPHATE BASED

AMMONIUM
&

NITRATE

NO Ca 



SOME Ca & GOOD Mg





Controlled Release (Chelates) Sulphates

NOTE:  DO NOT MIX



PUMP UP SPRAYER

LIQUID FEED – ROOTS ONLY

• MANUTEC 0.5g/L x 6

• AUXINEONE 0.25g/L x 3

FOLIAR SPRAY ONLY
• PETER’S FINISHER 0.5g/L x 6

• AGRI-FOS 600 0.5m/L x 8

• EPSOM SALTS 2g/L x 4

TOP OF POT ONLY
• OSMOCOTE 12-14 MNTH
      SEPT/OCT or AT POTTING 



OPEN MIX - HEALTHY ROOTS FOR NUTRIENT UPTAKE







ACUTE CALCIUM 
DEFICIENCY

CATTLEYA



ACUTE CALCIUM 
DEFICIENCY

CATTLEYA



CALCIUM 
DEFICIENCY

CATTLEYA



LOW CALCIUM

ONCIDIUM HYBRID



LOW CALCIUM 

PHALAENOPSIS
HYBRID 



LOW CALCIUM 

PHALAENOPSIS 
bellina





LOW MAGNESIUM

PINEAPPLE



PHALAENOPSIS LEAF 
DROP OF OLD LEAVES 

IN JAN/FEB

LESS EACH YEAR WITH
ADEQUATE CALCIUM



EXPOSED TO NORTHERLY WINDS



EXPOSED TO WINDS NORTH & SOUTH



OPEN ENDS – WIND TUNNEL
CAN FERTILISE OFTEN



PROTECTED FROM ALL WINDS
TAKE AGES TO DRY OUT
FERTILISE LESS OFTEN



MORE FOLIAR - ‘NITRATES’
LESS ROOT DRENCHES – ‘AMMONIUMS’



DO NOT MIX

ANY FERTILISER CONTAINING

CALCIUM NITRATE

WITH

ANY ‘SULPHATE FERTILISER’

AS IT FORMS A CALCIUM 

SULPHATE (GYPSUM) SLUDGE



NUTRIENT CONTENT

FERTILISER N P K Ca Mg S

Calcium Nitrate 15.5 19

Magnesium Nitrate 10.5 9.4

Potassium Nitrate 13.0 45

Magnesium Sulphate (Epsom Salts) 9.8 13

Potassium Sulphate 42 17

Calcium Sulphate (Gypsum) 23.3 18.6

Lime - Agricultural 37-40

Dolomite Lime 22.7 11.8

Calcium Ammonium Nitrate 27 8

Urea 46

Ammonium Nitrate 34

Ammonium Sulphate 20.2 24

MAP - Mono Ammonium Phospate 10 21.9

DAP - Di Ammonium Phosphate 17.7 20

Single Super Phosphate (SSP) 8.8 21.9 11



CONCLUSION

1. Always read the label and know what you are using

2. Fertilise little & often when watering is due in place of just 
water

3. Leach water without fertiliser every 6-8 weeks

4. Commence fertilising after flowering with the start of new 
growth in spring

5. Reduce high Nitrogen fertilisers in late summer/autumn to 
encourage flowering

6. Combination of Nitrate and Ammonium suits both tank/rain 
water or town water – potting mix pH!!



CONCLUSION cont.

7. Peter’s Cal Mag Finisher ideal as foliar to supply Ca, Mg, K & 
Nitrates – 0.5g/L monthly winter & fortnightly summer

 (500g & 1kg tubs available from ‘Orchid Den’ & Red Fox Orchids)

8. Neutrog Australia – ‘Strike Back for Orchids Liquid’ 
 Ideal applied to roots to supply Ca, Mg, Sulphates and 

Ammonium - 2ml/L monthly winter & fortnightly summer 
 (available from Bunnings)

9. Try soaking bark in pre-dissolved natural Gypsum 2.6g/litre to 
supply Calcium

10. OR consider fortnightly foliar sprays of Calcium Nitrate 0.5g/L 
plus Magnesium Nitrate 0.25g/L during active growth spring to 
late summer to supply Ca & Mg
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