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Slide 1 – Intro – Let’s take a look at fertilizers, its relationship with soil, and how it affects the growth of our roses.
Slide 2 - Acknowledgements

Slide 3 – Definition of Fertilizer

It is always good, when giving a program, to take a look at the definition of what we are going to talk about.  In this case, Webster defines fertilizer “as any material, as manure, chemicals, etc., put on or in the soil to improve the quality or quantity of plant growth”.

Sounds pretty simple - doesn't it. That’s what we are going to do.  Just take a quick look at fertilizers - just a few things we might consider when feeding our roses.  

Note:  But to start, what is the most important fertilizer we put on our roses?

Yes, it is water!  Plants, like most living things, are mostly water. 

Slide 4 – Plant Elements - Nutrients

As much as 95% of a plant is made of carbon, hydrogen and oxygen.  These nutrients are obtained from the air (from carbon dioxide) and from water.  All remaining nutrients are obtained from the soil.

Slide 5 – Element Components of a Typical Plant

Following the Oxygen, Carbon and Hydrogen, the next six most commonly used nutrients are referred to as macronutrients (primary and secondary), and used by the plant in the decreased order as shown on this slide.

So, as you can see, 99.8% of the components are from the primary and secondary macronutrients.  The micronutrients make up the rest – only a very small amount are needed in a rose’s diet, but a lack of one or more may cause a serious decrease in the availability of the macronutrients. 

Note:  We will touch on this a bit later in the program. 

But, before we start talking about what we put on or in the soil, let’s take a minute and talk about what we hear so often – and that is that we should have a soil test.  As a minimum, we should at least know the pH of the soil in our rose beds!  Let’s see why!
Slide 6 - Soil pH and Roses

(Note – Each mouse click brings in a line)

  A pH of 7 is neutral, below is acidic, above is alkaline

  Roses will tolerate a wide pH range from 5.5 to 7.8

  Test and adjust the pH if needed, as…….
  Roses do best in a slightly acidic soil – a pH of 6.0 - 6.5  

Slide 7 – Soil pH In Our Area
As you can see in this chart, a pH of 5.0 – 5.2 is quite normal for the Puget Sound area, and a pH of about 8.0 is quite normal for the Mid-Columbia basin area, but we also know that roses do best growing in soil that has a pH range of 6.0- 6.5, or just slightly acidic.
(Note – Each mouse click brings in a line)

  pH is a measure of the acidity or alkalinity

  This is a logarithmic scale based on the “powers of ten”, so
  A pH 5.0 is 10 times more acidic than a pH of 6.0

  And a pH of 5.0 is 100 times more acidic than a pH of 7.0
  Almost all fertilizers (both chemical and organic) tend to make the soil more acidic!
Note – background info: The term pH stands for the potential (p) of the hydrogen ion (H+), measured on a scale from 1 to 14.  Because the pH measurement is logarithmic, each unit change in pH represents a ten-fold increase in the amount of acidity or basicity. That is, a soil solution with a pH of 5.0 has 10 times as much active H+ as one with a pH of 6.0.
Slide 8 –Nutrient Availability vs. Soil pH
Mouse click brings in a normal pH for the Puget Sound area of about 5.2 (the red line).  

As you see here, if we do not make any adjustments to the pH of our soil, a lot of the nutrients that are in the fertilizer are mostly wasted as they are “locked up”, and are not available to the plant.  A proper pH doesn’t guarantee the presence of desired nutrients, but to provide maximum availability of nutrients.  Almost all fertilizers (both chemical and organic) tend to make the soil more acidic, chemical more than organic. The uptake of many of the nutrients starts to fall when the pH drops below 6.0.  Look at the phosphorous that feeds the root zone – very little when you get below 5.0!  You can see that when we get our soil pH up into that desired green zone (6.0 – 6.5), that those nutrients are available to the plant.

Mouse click brings in the normal pH for our rose friends in the Tri Cities area  (the blue line).  Soils in the Mid-Columbia Basin are often around 8.0.

Here you can see that a lot of the minor nutrients, of which there are very little in most fertilizers, are just are not available to the plant.  So, they have a different set of problems to contend with.  

Slide 9 - How to Keep pH Correct

(Note – Each mouse click brings in a line)

If soil is acidic

•  Add lime to increase pH – but it takes time to change the pH – do it in winter!
•  Use a soil test to determine level of magnesium 


If sufficient, use calcitic limestone


If low - use dolomitic limestone

Note:  Fall and winter are the best times to add lime to your soil if the pH needs to be adjusted for optimal rose growth. If you apply it at this time, then the winter rains can work the lime down into the root zone of your rose garden.

If soil is alkaline

  Add compost, peat or organics to slightly lower pH

  A slow and usually continuous process

  Add sulfur for a quicker lowering

Any questions on these last few slides?  Does this help you understand why we are concerned with the soil pH when we discuss fertilizer? If you do, then you have a better grasp of the importance of soil pH and the effect that it has on our roses, so lets get on with the fertilizing.

Slide 10 – All Fertilizers list the NPK ratio! 
All fertilizers list this ratio prominently as a set of three numbers, and always in this sequence!  These numbers are the percentage, by weight, of each element – Nitrogen, Phosphorus and Potassium.  
Now when we talk fertilizer, any type, we look first at what we refer to as the “BIG THREE” – Nitrogen, Phosphorous and Potassium - the NPK ratio. 

This bag is 10-20-20.  If one element is not present, its number is replaced by a zero.  For example, if there were no Nitrogen in this fertilizer, the number would be 0-20-20.  Questions??  OK, lets take a closer look at each one. 

Slide 11 - N – Nitrogen

(Note – Each mouse click brings in a line)

Nitrogen - the N - The first of the BIG THREE.  The three are the primary macronutrients, as they are needed in large amounts!  
  Nitrogen is the element that fuels the growth of the plant. 
  It gives the plant tall, strong canes, and the rich dark green foliage that indicates a healthy plant. 
  If it is lacking - the plant shows a much lighter green to almost yellow if it really is in short supply. 
  Be careful with nitrogen - too much is not good either.  You can really “burn” a plant. 

Slide 12 - P – Phosphorus

(Note – Each mouse click brings in a line)

  This element is what stimulates root growth - helps the plant grow “down”.  Helps produce quality plants with big blooms.
   It may hasten plant maturity, and aid in winter hardiness.   

  Phosphorus can get “locked up” in very acidic soils, so this is one of the main reasons we want to keep the pH of our rose beds in the 6.0 - 6.5 range.  Remember the chart we looked at a few minutes ago?  It moves very slowly – about an inch a year, so we hear rosarians say “put some in the hole when planting.  Use a handful of super phosphate, 0-45-0, at the roots.  

Slide 13 - K -Potassium 

(Note – Each mouse click brings in a line)
  This element promotes all around growth, vigor and bloom color.
  Very essential in the development of chlorophyll – encourages photosynthesis.
  Aids in moving nutrients thru the plant.

  Potassium moves very quickly thru the soil, so it must be replenished on a regular basis.

Slide 14 – Fertilizer Bag Label

Here is a bag label from a 15-15-10 granulated fertilizer – notice the W.I.N. or water insoluble nitrogen present in this fertilizer.  These are usually organic forms of nitrogen and urea, which must be broken down before they can be used by the plant.  They are referred to as slow release nitrogen sources.

Slide 15 - Secondary Macronutrients

(Note – Each mouse click brings in a line)

   Ca - Calcium - holds cell walls together, makes a sturdy plant

   Mg - Magnesium - essential for chlorophyll production  

   S - Sulfur - used in the development of proteins for plant health.  Also lowers pH.
Slide 16 – Minor Micronutrients

Often referred to as trace elements.  Only small amounts are needed in a roses' diet, but a lack of one or more may cause a serious decrease in the availability of major elements.  

Lets take a look at them and what they do for the plant.
Slide 17 – The Micronutrients

(Note – Each mouse click brings in a line)

  Fe – Iron  - aids in chlorophyll formation and sugar burning enzymes, which activates nitrogen fixation

  Mn – Manganese - aids chlorophyll formation and activates other enzymes, helps in photosynthesis

  Zn – Zinc - stimulates stem growth and flower bud formation
Slide 18 – The Micronutrients (cont.)

(Note – Each mouse click brings in a line)

  B – Boron - controls starch formation, stimulates cell division and flower formation

  Cu – Copper - stimulates stem development

  Mo – Molybdenum - needed to make amino acid to stimulate plant growth and vigor 

Whenever we talk about fertilizer, we usually mention how it is packaged and sold.  The basic forms are:
Slide 19  - Basic Forms of Fertilizer

(Note – Each mouse click brings in a line)

 Granular

 Powdered

 Liquid 

 Solid

The most common types used locally are the granulated, like the Puyallup or Portland Rose Fertilizer, the powdered like Peters, and the liquid, like the MaxiCrop or the Alaska® Fish Fertilizer. An example of a solid fertilizer would be the spikes, used infrequently with roses.

Then the types.
Slide 20 – Types of Fertilizers

(Note – Each mouse click brings in a line)

Fertilizers are broadly divided into:

Organic
Includes those that come from once-living organisms. All organic fertilizers tend to have in common: 

  Be very low in nutrient content

  Be is a slow release form, needing warm soil to do so

  Have high levels of carbon 
  Slowly adds to level of humus in soil

Chemical or Inorganic  

Can be in granular, liquid, powdered or solid form, are composed of synthetic chemicals and/or minerals: 

  In general, all chemical fertilizers are salts, which can interfere with water availability to the root zone, if too much builds up.

  The elements are quick-acting and readily available to the plant.

 (Note –Mouse click brings in the following line)

             Plants can’t tell the difference between organic and chemical!

Slide 21 – Commonly Used Organic Materials

(Note – Each mouse click brings in a line)

 Cottonseed Meal – good for use in high pH soil, as acidic action tends to lower pH while providing nutrients.

 Blood Meal – dried, powdered blood rich in nitrogen, so rich it may do harm if used in excess. Also supplies some essential trace elements, including iron.

 Bone meal  -  slow acting release of phosphorus
 Alfalfa Meal – contains trianconatol, a natural growth stimulant, can be mixed in the soil or used as a tea.
 Compost – boosts the level of organic matter and the overall fertility of the soil.
Slide 22 – A Few More Common Organics

(Note – Each mouse click brings in a line)

 Fish emulsion – a well-rounded fertilizer, a good source of nitrogen and several trace elements.   A strong solution CAN burn plants, particularly in containers.
 Mushroom compost – a good slow-release fertilizer when mixed into soil, or as a mulch.  It has an NPK ratio of 2-1-1 and a pH of 6.8.
 Seaweed or kelp extracts – good source of trace elements

 Manure – a complete fertilizer, but low in amounts it can supply - best aged as fresh manure can burn tender roots, and can also harbor bacteria harmful to humans.

 Sewer Sludge – general purpose, long lasting, non-burning, but may contain heavy metals that can be toxic in the soil.

Slide 23 – Another Type of Fertilizer

(Note – Each mouse click brings in a line)

 Slow release of nutrients over a period of time, from immediate up to 9 months

 Works in conjunction with processes in the soil

 Can be activated by temperature, moisture, bacterial activity in the soil, or pH depending on the type of coating used

 Major advantage – reduce chances of fertilizer burn

 Cautions – 

—Timing, as they may keep plant growth going late in fall

—Excessive watering will release nutrients faster than desired

Note: A very common one - Osmocote®, for example, a controlled-release fertilizer is composed of a semipermeable membrane surrounding water-soluble nitrogen and other nutrients. Water passes through the membrane, eventually causing enough internal pressure to disrupt the membrane and release the enclosed nutrients. Because the thickness of the coating varies from one pellet, or prill, to another, nutrients are released at different times from separate prills. Release rate of these fertilizers is dependent on temperature, moisture, and thickness of the coating.

Slide 24 – Forms of Nitrogen

(Note – Each mouse click brings in a line)

Nitrate Nitrogen - Most available and fastest acting - w/o any change in the soil

Ammoniacal - Slightly available - must be changed in soil to nitrate form for plant uptake

Urea - Slowest available – must undergo major biological action to be available 

Nitrite - Rarely used – too expensive

Slide 25 – Frequently Observed Nutrient Imbalances

(Note – Each mouse click brings in a line)

  Nitrogen Deficiency

   Leaves show a pale yellow-green color, plant is stunted with smaller stems

  Oxygen Deficiency

  Symptoms are similar to nitrogen deficiency, but adding nitrogen will not correct the     problem
  Probably due to over watering or poor drainage.  Leaf veins show a yellowing, followed by inter-veinal yellowing

Slide 26 – Nutrient Imbalances (cont.)

(Note – Each mouse click brings in a line)

  Iron Deficiency

  Opposite look of oxygen deficiency. Areas between veins show yellowing, while veins remain green

  Leaf Burn

  Edges turn brown from lack of water – over fertilizing, heat stress, spray burn, etc.

Slide 27 – Symptoms of Nutrient Deficiencies

(Note – Each mouse click brings in a line)

  Many are problems of availability, not supply!

  Nutrients may be present in the soil, but are unavailable because of the pH range

Note: Remember our discussion on Slide 8 – Nutrient Availability vs. Soil pH?

  Generally, micronutrient deficiencies are rarely seen

Slide 28 - Symptoms of Nutrient Deficiencies (cont.)

(Note – Each mouse click brings in a line)

  Affecting mature (older) leaves first

Nitrogen, Magnesium, Phosphorus & Potassium

  Affecting younger plant parts first

Iron, Manganese, Boron, Copper, Calcium, Zinc & Molybdenum

  Where observed?

Older/new leaves? Younger plant parts?
   Use available resources, e.g., Internet, CR manual, etc., to identify the symptoms, confirm the diagnosis – and then treat!
Presenter note: The leaves often give us a clue – here are a couple of good websites for descriptions and photos, but check before announcing them, as websites do change 

· http://www.rosecare.com/deficiencies.html

· http://www.bhg.com/gardening/flowers/roses/solving-rose-nutrient-problems/

Slide 29  - Some Do's and Don’ts

(Note – Each mouse click brings in a line)

 These apply to everyone from the casual gardener to the avid exhibitor.

  Test your soil – fertilizers will not help your roses much if the pH is too high or too low! If the pH is way out of the 6.0 – 6.5 range, important nutrients in the soil may be unavailable to the plant. Remember our discussion on the chart on Slide 8 – Nutrient Availability vs. Soil pH?

  The soil must warm up before using chemical fertilizers to activate the microorganisms that break it down, or it just leaches into the soil and can get into water sources.
  Constant use of chemical fertilizers without adding organic material can deteriorate the soil structure and its overall health.
  Feed often, but don’t overdo it – every 4-6 weeks is generally adequate during the growing season.  Be conservative in what you add – more is NOT always better!
  Water deep before and after fertilizing – a MUST!  Helps dilute so as not to burn, plus helps move nutrients to root zone. 
 NEVER APPLY FERTILIZER TO DRY SOIL! 

Slide 30 – Hi-Tech Fertilizer Applicator and Spreader

 How about the latest in hi-tech gadgets! An applicator and a spreader!  The fancy applicator was dreamed up and designed by Cliff Martin – Tacoma Rose Society!  Just a one-cup measuring cup fastened on a broomstick. The spreader is an 8 tined flexible narrow garden rake available from garden supply stores. 
Sure saves the back! No crawling around on hands and knees!  
Slide 31 - A Memory Aid
 Something to take away from this program!

N-P-K – 1st number - Up, 2nd number - Down, 3rd number - All around
(Note – Each mouse click brings in a line)

  Up: Nitrogen promotes growth above the ground

  Down: Phosphorous promotes good, healthy roots

  All around: Potassium benefits the whole plant

Slide 32 – Questions?   - Thank you  

