
fer·ti·liz·er
/ˈfərdlˌīzər/
noun

a chemical or natural substance 
added to soil or land to increase 
its fertility



http://kkf02-photosynthesis.wikispaces.com/Photosynthesis

Carbon dioxide (air) + Water (soil) + Energy (sun)

Photosynthesis Sugar + Oxygen        Respiration



Chlorophyll

Carbon, hydrogen, and oxygen aren’t 
enough to make chlorophyll

http://scifun.chem.wisc.edu/chemweek/chlrphyl/chlrphyl.html



Macronutrients

(major) Majors (minor) Majors

Nitrogen (N) Calcium (Ca)

Phosphorus (P) Sulfur (S)

Potassium (K) Magnesium (Mg)



Nitrogen promotes growth of  
canes, blooms, and foliage

Forms of  Nitrogen in the soil
 Nitrate – immediately available to plants

 Nitrite (expensive, rare in fertilizers)

 Ammonia – slightly available

 Urea – slowest available

Changed by biological processes to nitrate, 
affected by soil temperature, drainage and pH



Phosphorus stimulates root growth

Hastens plant maturity

Improves winter hardiness

Greatly affected by 
environmental factors which 
can limit uptake
 Needs soil pH of  6.5+ for best uptake

 Moves slowly, so add at planting



Potassium promotes root 
growth, vigor, and 
bloom color.

(also called potash)

 Encourages photosynthesis

 Readily leaches out of  the soil



Minor Micronutrients
Iron (Fe)

Manganese (Mn)

Boron (B)

Zinc (Zn)

Copper (Cu)

Molybdenum (Mo)

Chlorine (Cl)

Only small amounts 
of  trace elements 
are needed

A lack of  one may 
decrease the 
availability of  major 
elements

Soil pH affects 
availability



Element (Nutrient) Summary
See page 6-4, Consulting Rosarian Manual

• NITROGEN - Stimulates growth of  tall, strong canes, good blooms and rich dark foliage.

• PHOSPHORUS - Stimulates root growth, producing quality plants and big blooms. Also hastens 
plant maturity adding to winter hardiness.

• POTASSIUM (Potash) - Promotes root growth and bloom color.

• CALCIUM - Holds cell walls together and promotes stability and early growth; sturdier plant

• MAGNESIUM - Promotes chlorophyll formation and interacts to produce greener foliage and 
healthy, disease-resistant plants.

• SULFUR - Raw material for amino acids and proteins needed for plant health. Also lowers pH.

• ZINC - Stimulates stem growth and flower bud formation.

• IRON - Aids chlorophyll formation and sugar burning enzymes, which activates nitrogen fixation.

• MANGANESE - Aids chlorophyll formation and activates other enzymes, helps in photosynthesis, 
respiration and nitrogen metabolism.

• COPPER - Enzyme activator for vitamin A-forming enzymes; stimulates stem development and 
pigment.

• BORON - Helps move sugars from cell to cell, controls starch formation, stimulates cell division, 
flower formation and pollination.

• MOLYBDENUM - Needed for nitrogen fixation and nitrogen use in the plant. Specifically it is needed 
to make amino acids to stimulate plant growth and vigor.

• CARBON, HYDROGEN, and OXYGEN - Necessary for any plant life; roses obtain them from the
atmosphere. A loose, friable soil allows these essential elements to flow through the soil.





Fertilizers – Primary nutrients 
that are added to the soil



Fertilizers in a Bag

N-P-K



Sample Fertilizer Label
W.I.N. is 
usually 
organic 
forms of  
nitrogen 
and urea 
which 
must be 
broken 
down
= slow 
release 
fertilizers



Nutrient Imbalances
Most Frequently Seen

 Nitrogen deficiency – Leaves show 
overall pale green color

 Oxygen deficiency – Veins of  leaves show 
yellowing (chlorosis), followed by interveinal
chlorosis

 Iron deficiency – Interveinal areas show 
chlorosis while veins remain green

 Leaf  burn – Edges turn brown & crispy, due 
to over-fertilizing, high salt level, lack of  water,  
heat stress, spray burn



Deficiency Symptoms
Show on Mature Leaves First

Nitrogen Deficiency – older leaves turn 
chlorotic but remain on bush

Magnesium Deficiency – chlorotic, yellow 
between veins; leaves cup down

Phosphorus Deficiency – older foliage drops 
without turning yellow, buds slow to develop

Potassium Deficiency – leaf  margins 
yellow then turn brown; leaves may turn purple.  
Flower buds may be distorted



Deficiency Symptoms
Show on Younger Plant Parts First

Iron Deficiency

Manganese Deficiency

Boron Deficiency

Copper Deficiency

Calcium Deficiency

Zinc Deficiency

Molybdenum Deficiency

See deficiency information pp6-13 to 6-15



Common Rose Deficiencies

Nitrogen Deficiency Oxygen Deficiency Iron Deficiency

Photos shown on page 6-14 of  the Consulting Rosarian Manual



Common Rose Deficiencies

Calcium Deficiency Phosphorus Deficiency Potassium Deficiency



Common Rose Deficiencies

Credit: Baldo Villegas, Orangevale, California

Magnesium Deficiency     Manganese Deficiency       Heat Stress or Salt



Nutrient Toxicity
Too Much of  a Good Thing

Mature foliage affected first
Spray injury – leaves drop, necrotic margins

Zinc toxicity – main vein remains green while 
leaf  turn yellow, brown, then drops

Boron toxicity – leaves turn brown at edge 
with distinctive pink margin next to green

Manganese excess – small black spots on 
older leaves; may also look like iron deficiency

Sulfur toxicity – symptoms like high salt, then 
older leaves drop quickly



Nutrient Toxicity
Too Much of  a Good Thing

Younger Plant Parts Affected First

Nitrogen excess – chlorosis of  terminal 
growth; buds fail to develop; foliage too big, 
blooms to small

Phosphorus toxicity - symptoms of  
copper, iron, and zinc deficiencies, as they are 
unavailable to plant; especially with low pH

Potassium toxicity – chlorosis, root loss, 
and wilting of  young shoots



Heat & Moisture Stress
Heat Stress Looks Like Nutrient Deficiencies

Root injury

Wilting of  shoots

Wilting of  young growth

Scorch of  leaf  margins

Bull-nosed blooms (especially red)

Petal edge burn (especially red)



Soil salt problems in dry soil cause root 
injury

A cloudy rainy period promotes lush 
growth followed by hot dry sunny days

Lack of  oxygen in soil caused by excessive 
rainfall causes problems with respiration of  
hot weather

Hot dry temperatures increase respiration 
and therefore the plant’s need for water

Heat & Moisture Stress



Effects of  Soil Salts

Soil salts accumulate from heavy fertilization & 
from water supplies

Salts interfere with water availability in the 
root zone – a physiological drought even when 
water supplies are adequate

Effect intensifies as moisture in soil decreases

Causes root injury, wilting of  shoots, retarded 
growth



Dealing with soil salts
 Watering sparingly (e.g., during a drought) is 

conducive to salt accumulation

 If  using drip irrigation, water supply should be 
tested for soluble salts

 Different salts are more or less tolerated.  
Chlorides are especially injurious

 Never fertilize dry soil, and always water after 
fertilizing

 REMOVE SALTS WITH WATER.  It may help to 
add gypsum before leaching, to improve 
drainage and calcium displaces other metal ions
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