Basic Rose Culture

Soil and Water

                                                                                                                 November 11, 2011

Slide 1 – Basic Rose Culture – Intro – Lets take a look about soil and water, how they affect the roses in your garden, and their relationship with fertilizer.
Slide 2 - Acknowledgements
Slide 3 - What is soil?
• Basically, soil consists of:

· Sand

· Silt

· Clay

· Organic material

• It is the proportions of these that determines the structure of the soil
Slide 4 – The Soil Provides…..
(Note – Each mouse click brings in a line)
· Medium for plant growth
· Controls water movement
· Filters water
· Habitat for soil organisms

· Support for an upright plant
Slide 5 - Main components of good soil
(Note – Each mouse click brings in a line)

• Inorganic materials

• Organic matter

• Water and air

• A good loam has about;

50% pore space by volume (1/2 air & 1/2 water)

5% organic material

The rest (just under 50%) is inorganic:  approx 60% sand, 20% silt and 20% clay
(Note – Mouse click brings in the chart)
Slide 6 – Inorganic Material – Determines Texture


Particle size relationship
Here you can see the relationship of a size of an individual particle

Porosity – the total volume of soil pores 
- the distribution of pore sizes 
• Sand

• Silt

• Clay
Large particles yield large pore spaces; small particles yield small pore spaces
Water moves rapidly and is poorly retained in coarse-textured sandy soils
Water moves slowly and is retained in fine-textured, clay soils
Slide 7 – Proportions of Sand, Silt & Clay
(Note – Each mouse click brings in a line)
• Sift the stones out of a cup of soil, pulverize it and put in a quart jar
• Fill with water, and add 3 – 4 drops of dish soap
• Shake well and let sit until content clears – could be 2 to 3 
weeks 

• Sand will settle on bottom, silt in middle and clay on top

• Measure to give a rough proportion percentage

Note: The soap is a surfactant, which helps keeps the soil particles separate, resulting in a            more accurate test.
Slide 8 – The Soil Triangle

(Note:  Each mouse click brings in one line)

The proportions of sand, silt and clay can be plotted on the graph referred to as the soil triangle.  Each area of the triangle has a specific name.  Here we show a sand/silt/clay ratio of 60%/20%/20%, or a sandy loam.
Note:  You can Google “Soil Triangle” in images and print a copy of this so you can plot your percentages. 

Slide 9 – What Concern Us?

(Note:  Each mouse click brings in one line)

Water Movement











 How quickly water moves thru the soil

Water Holding Capacity

How much water soil can hold that will be available for plant growth

Slide 10 – Soil Water

(Note:  Each mouse click brings in one line)

· Water is held in soil pores.  The amount of water available to plants largely depends on:

· Soil texture 

· Pore sizes

· Clay soil will hold more available water than loam or sand 
(Note – Each mouse click brings in one chart)
Slide 11 - Types of Soil Textures









         Watch what happens when it rains:

(Note – Each mouse click brings in a line)

Sandy – mostly large particles, drains quickly, doesn’t hold enough water thus needs frequent watering, often lacking in nutrients plants need
Clay - mostly small particles, holds water, slow to dry out, poorly aerated
Loam - mixture of large and small particles plus organic material - well aerated and drains properly, maintains right amount of water
(Note –Mouse click brings in the following line)
            Thus, a rich sandy loam is best for our roses!

Note:  Silt is formed as sand is broken down into clay and is the most important source of available water in the soil.

      Slide 12 - Know Structure of Your Soil

(Note – Each mouse click brings in a line)

• Too sandy – doesn’t hold water long enough to be absorbed by roots
•  Too much silt or clay – pore space reduced

Compacts the soil thus reducing oxygen to the root zone

•  Too much organic material – can hold too much water, thus causing root rot

•  While drainage is extremely important, so is water retention – tests will determine deficiencies
(Note –Mouse click brings in the following line)
            Working with soil - keep tetanus current - booster every 10 year!

      Slide 13 – Test for Water Drainage

(Note – Each mouse click brings in a line)
·   Cut both ends of coffee can

·   Push down 1 inch in moderately moist soil

·   Fill with water

·   Takes more than 1 hour to empty – improve drainage, e.g., add sand
·   Drains too fast – improve water retention, e.g., add organic matter
      Slide 14 – Test for Water Retention

(Note – Each mouse click brings in a line)
·   Mark quart jar at 25, 50 & 75% 

·   Fill gallon clay pot with soil

·   Leave room for 1 quart water

·   Pour water slowly in pot

·   Read % in 1 hour

·   Subtract % from 100%

·   Water retention should be around 50% - like this is!
If the soil retains too much water, add sand (noting the proportion to the soil) and retest, if not enough water is retained, add organic material and retest until desired results are attained.  Then make the adjustments to the beds where you obtained the sample for testing.
Slide 15 - Water and Roses
(Note – Each mouse click brings in a line)
•  Soil structure and water capacity are linked

•  All nutrients which enter the roots must do so in a water solution!

•  Water passes the root zone too quickly in sandy soils, and too slowly in clay soil
•  Root immersion for extended periods can damage the plant - eventually kill it
      (Note –Mouse click brings in the following line)
                     “Roses don't like wet feet.”
Slide 16 – Organic Matter
When preparing soil for planting, improve the nutrient and water holding capacity of a soil by adding, e.g., …

·   Aged manure

·   Compost

·   Mulch

·   Peat

·   Earthworm castings

Slide 17 - Advantages of Organic Materials
(Note – Each mouse click brings in a line)

•  Helps to loosen and aerate clay soils

•  Improves water & nutrient holding of sandy soils

•  Helps to lower pH in an alkaline soil

•  Feeds bacteria in the soil that aids in conversion of 
nutrients for root absorption

•  Slowly releases nutrients over time 

Slide 18 – Soil Organisms

(Note – Each mouse click brings in a line)
· In nature, plants grow without the addition of chemical fertilizers 

· Earthworms, insects, nematodes, bacteria and fungi help to decompose organic matter that:

· Slowly releases nutrients

· Dissolves minerals

· Lowers pH

Slide 19 - Soil & pH
(Note – Each mouse click brings in a line)

A pH of 7 is neutral, below is acidic, the lower the number, the more acidic

Above 7 is alkaline, the higher the number, the more alkaline
Roses will tolerate a wide pH range from 5.5 to 7.8

      (Note –Mouse click brings in the following line)
                     “But roses do best in a slightly acidic soil – a pH of 6.0 – 6.5

                                      Test and adjust the pH as needed”
Slide 20 – Effects of pH on Roses

(Note – Each mouse click brings in a line)

· Soil highly acidic (a pH around 4) –nitrogen, phosphorus, potassium, calcium, magnesium, and many trace elements are tied up and are completely unavailable
· pH 7 and above, iron, copper, zinc, boron and manganese become less available
      (Note –Mouse click brings in the following line)
                     Thus, extremes in soil pH affect the availability of nutrients to the plant!
By now, some of you are wondering – what does all this soil and pH business have to do with fertilizer.  Well, the more we know about the soil in our rose beds, the more we know how to work with it to make the fertilizer we use more effective.  Let’s look at a graphical representation of this on the next slide.  

Slide 21 – Soil pH vs. Nutrient Availability
Mouse click brings in the normal pH of down around 5.2 (the red line) for the Puget Sound area.  As you see here, if we did not make any adjustments, a lot of the nutrients that are in the fertilizer are mostly wasted, as they just 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 (chemical and organic) tend to make the soil more acidic. The uptake of nutrients, when the pH is below 5.0 falls off quite rapidly.  Look at the phosphorous that feeds the root zone – almost nothing.  You can see that when we get our soil pH up into that green zone, which is what we want, 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 some of the minor nutrients, of which there are very little in most fertilizers are mostly wasted, as they just are not available to the plant.  So, they have a different set of problems to contend with.  
Any questions on this?  Does this help you understand why we are concerned with soil pH when we talk about fertilizer?  I think you will see then that it does!
Slide 22 – What Can Change pH
•  Addition of organic material

•  Inorganic or synthetic chemical fertilizers

•  Spray material

•  Rain could, and the constant use of city or well water could alter pH
*** Need to check pH of water source, and test soil periodically to determine necessary amendments

Slide 23 - How to Keep pH Correct
(Note – Each mouse click brings in a line)

If soil is acidic  (pH is low)
•  Add lime to increase pH – but it takes time to change

•  Use soil test to determine level of magnesium to determine type of limestone to add 

If sufficient, use calcitic 
If low - use dolomitic 
If soil is alkaline (pH is high)
Add compost, peat or organics to slightly lower pH

A slow and usually continuous process

Add sulfur for a quicker lowering

      (Note –Mouse click brings in the following line)
                     “A CR should suggest a soil test before advising on soil amendments!”
Slide 24 – Questions? 

                                               Thank you

