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Abstract: 

This presentation on Innovative Rose Growing is perhaps one of the most comprehensive sets of tools for 
the rosarian that exists. The photographs themselves will help as a tool to evaluate garden pests.  

The topics covered include: 
    Soil Chemistry 
    Pruning 
    Fertilization    
    Pesticides 
    The Importance of Water 
    Myths and Legends 
   The Blue Rose 
 
Dr. Cairns is very appreciated for giving the Deep South District the privilege of posting this material for 
all to use. 

 



Innovative 
Rose Growing 
Techniques

[i.e. Common Sense]



TOPICS
Soils

Fertilization
Pesticides

The Blue Rose
Myths & Legends



Soil Chemistry



First Step is Soil Testing

• Recommended before giving advice
• Sampling Techniques
• Interpretation of Analysis
• Remedial actions to correct deficiencies





Soil Texture

• Great influence on soil productivity
• Reflects proportion of Sand, Silt and 

Clay
–Sand is 2.0 to 0.05 mm
–Silt is 0.05 to 0.002 mm
–Clay is 0.002 mm or less



Soil Permeability

• Quality which permits movement of 
water and air through the most 
restrictive layer in the root zone

• Roses need a balanced supply of both 
water and oxygen to grow well

• Best soils are Sandy Loams





Typical Soil Test Results Report

pH P K Ca Mg NH4 NO3 Salts

Old 5.8 100 55 107 70 3 27 1200

New 6.5 65 21 44 70 0 38 640

Values listed  in ppm (parts per million)



Guidelines for Plant 
Concentration Levels

Nutrient Acceptable Optimum High Very High

P 3-5 6-9 10-19 20+
K 61-149 150-249 250-349 350+
Ca 80-199 200-325 326-399 400+
Mg 30-69 70-99 100-149 150+

NH4 10 10-20 20+
NO3 40-99 100-199 200-299 300+

Values listed  in ppm (parts per million)



Effect of Concentration of 
Soluble Salts

ppm Rating Interpretation

0-520 very low Negligible

5211- 1390 low Suitable for seedlings

1391-2440 medium Favorable for most plants

2441-3500 m. high Satisfactory for roses

3501-4200 High Wilting/leaf burn

4200+ v. high Severe salt injury



Definition of pH

“The logarithm of the reciprocal of 
the hydrogen ion concentration on 

moles per liter”
Translated into lay terms

“A value indicating the soil is either 
acidic or alkaline”



Examples of pH

• Water is pH=7, neutral
• Lemon Juice is pH=3, acidic
• Orange Juice is pH=4, acidic

• Milk is pH=6, alkaline
• Soap solution is pH=9, alkaline



All About pH



Availability of Nutrients

• Dependent on pH
• Range of availability is pH 5 – 6.9
• Below pH 4 elements not available

• Chlorosis is diagnostic tool
• Correct pH becomes vital
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Soil Amendments

• Correcting too acidic a pH
–Dolomitic Limestone
–Hydrated Limestone
–Calcitic Limestone (used when Mg 

is high)
• Correcting too alkaline a pH

– Organic matter
– Sulfur



Your Health in the Dirt

• Protect yourself against tenanus by 
having an annual booster shot every 

10 years
• Wear gloves

• Disinfect cuts, etc.
• Wash hands, under fingernails, etc.



Original 
root ball
Main root 
system

Fine feeder 
roots

Amended 
soil

Drainage
Saucer



Pruning
Roses



Locating the Budeye for cutting

Budeye face-on Budeye 90o Budeye cut



New Growth
In 3-4 weeks the 
budeye will swell 
and begin to 
grown



Cutting Too High
The portion above 
the cut will die 
and weaken the 
new stem and 
flower.



Cutting
Too Close
Can cause cane to split 
allowing infection to 
damage the health of the 
plant.



Fertilization 



Composition of a Typical Plant

Element % Amount
Oxygen 45
Carbon 44
Hydrogen 6

Nitrogen 2
Phosphorus 0.5
Potassium 1.0



Element % Amount
Calcium 0.6
Sulfur 0.4
Magnesium 0.3

Boron 0.005
Chlorine 0.015
Copper 0.001
Iron 0.020
Manganese 0.050
Molybdenum 0.0001
Zinc 0.010
TOTAL: 99.9011



Fertilization of Roses

PRIMARY NUTRIENTS

Nitrogen (N) 
Phosphorus (P)
Potassium (K) 



Fertilization of Roses

SECONDARY NUTRIENTS

Calcium (Ca)  
Magnesium (Mg)  

Sulfur (S) 



Fertilization of Roses

MICRONUTRIENTS

Iron (Fe) 
Boron (B) 

Copper (Cu) 
Manganese (Mn)

Zinc (Zn)



Nitrogen

Proteins, nucleic acids, chlorophylls and 
alkaloids are all nitrogen containing 

compounds which the rose plant needs to 
synthesis biochemically for a healthy 

growth development

Deficiency of N results in stunted growth 
and a yellowing of foliage



Phosphorus

Essential for carbohydrate transformation, 
respiration, and cell division.  Aids root 

growth, plant maturity, and bigger blooms

Deficiency of P results in dark green foliage 
and retarded growth.  Sometimes the lower 

leaves turn yellow between the veins but 
more often they turn purplish



Potassium

Catalyst in the production of proteins, fats, 
and carbohydrates. 

Deficiency of P can be diagnostically 
detected by observing the lower leave sets 
mottled, usually with necrotic areas near 

the tips and margins.  Progressive 
yellowing starts at the margins and spreads 

towards the center.



Sulfur

Proteins contain sulfur as well as other 
phenol like compounds affording 

protection against fungi.

Deficiency of S arises by indicating dead 
spots on the new light green leaves.  Veins 

are usually lighter than the adjoining inter-
veinal areas. 



Calcium

Plays a key role in the translocation of 
carbohydrates and amino acids.

Deficiency of Ca can result in terminal bud 
death.   Earlier symptoms are necrosis at 

the tips and margins of young leaves (often 
hooked at the tip).  Death of the root system 

has usually preceded all these symptoms 
and correction is a losing battle



Magnesium

Metallic center piece of the chlorophyll 
molecule essential to photosynthesis.

Observance of the lower older leaves to be 
chlorotic are the first symptoms of the 
deficiency.  Often these symptoms are 

mistakenly attributed to Iron deficiency.



Photosynthesis
6CO2 + 6H20 → C6H12O + 6O2

Carbon Dioxide                Glucose        Oxygen

Respiration
C6H12O + 6O2 →6CO2 + 6H20



Stomata



Leaf Structure



Chlorophyll Structure



Iron

Closely allied to the synthesis of 
chlorophyll, Iron plays an important role in 

respiration and root growth.

Deficiency of Fe results in new leaves being 
chlorotic between the veins.



Boron

Essential for starch formation, cell division 
and bloom production.

Deficiency of B can be diagnostically 
detected by observing the young leaves 

being light green at the base and twisted. 



Zinc

Catalyst in the production of stem growth 
and bloom production. 

Deficiency of Zn detected by large areas of 
dead tissue at tips and between veins.  

Usually due to unavailability of Zn due to 
low pH.



Malnutrition Diagnosis

• Mature foliage affected
– Nitrogen: leaves light green to yellow
– Phosphorus: dark green with red and 

purple colors
– Potassium/Zinc/Mangesium: leaves 

chlorotic, mottled, dead spots



Malnutrition Diagnosis

• Emerging foliage affected
– Calcium: leaves hooked dying at tips 

and edges
– Boron: leaves light green and twisted
– Copper: permanently wilted with no 

chlorosis



Guaranteed Analysis

• Mixed Fertilizer  (NPK)
– % Composition reported as elemental
– Exceptions: 

• Phosphoric acid/oxide (P2O5)
• Potassium Oxide (K2O) – soluble 

Potash
– Declared as N:P:K equals say 8:10:8



Sources of Nitrogen

Summation of total Nitrogen from three 
popular sources

1. Ammonium Phosphate – NH4  (medium)

2. Potassium Nitrate – NO3 (instant)

3. Urea – NH4 (medium)

4. Manures (slow)





Natural Sources of Fertilizers

1. Bone Meal – 20-30% P2O5
2. Dried Blood – 12% organic N

3. Cottonseed Meal – 6:2:1
4. Fish Scraps – 9:7:1
5. Guanos – 12:11:2

6. Manures – 0.5:0.3:0.4
7. Humus – end of composting

8. Peat (Muck) – moisture retention
9. Sewage Sludge – 5:3:2

10. Tankage – 7:10:0



Organic Matter

• Litter - Un-decayed leaves
• Duff – Partially decayed leaves

• Leaf Mold – Duff + fungal
• Humus – Resistant to further 

decomposition



Chemical Sources of Fertilizers
1. Ammonium Nitrate NH4NO3 – 33% N

2. Ammonium Phosphate NH4H2PO4 with 
an N:P:K of 10:53:0

3. Ammonium Sulfate (NH4)2SO4 – 20% N
4. Calcium Nitrate Ca(NO3)2.4H2O –

15:15:0
5. Chelates – EDTA makes available

6. Dolomite – (MgCO3.CaCO3)
7. Gypsum (CaSO4.2H2O)



Chemical Sources of Fertilizers

1. Limestone Ca/Mg to reduce soil acidity
2. Magnesium Sulfate MgSO4.7H2O)

3. Potassium Phosphate KH2PO4
4. Potassium Nitrate KNO3 12:0:44

5. Potassium Sulfate 0:0:48
6. Sodium Nitrate (Saltpeter) NaNO3

7. Urea [CO(NH2)2]  42:0:0



Nitrogen Fixation

Amino Acids → NH4
+ (ammonium ion)

(many bacteria) ↓ (Nitrosococcus)
(Nitrosomonas)

NO2
-

(Nitrite ion)

↓ (Nitrobacter)

NO3
-

(Nitrate ion)







Pesticide Chemistry



Pesticides

The word comes from the Latin 
cida, “to kill”, and pestis, for 

“plague”, which is exactly what it 
means – pesticides are substances 
used to kill or control unwanted 

insects, plants, fungi, mites, 
rodents, bacteria, or other pests!



Pesticides
Categories

Insecticides against insects
Fungicides against fungi
Acaricides against mites
Herbicides against weeds

Crown Gall is caused by bacteriums 
Rose Mosaic Virus is caused by a viral  infection



Pesticides
• Modes of Action of Fungicides

Protectants
Contact

Eradicants
Systemic











Preventive Control of Fungi

• Application of “Volck Oil”,      
“Lime & Sulfur” & “Copper” 
immediately after pruning

• Destroy all foliage   
• No composting please
• Repeat within 7 days





Controlling Growth Factors for 
Powdery Mildew

Temperature & Humidity
Creation of Micro-Humidity

Watering Practices
Proper maintenance 
Importance of sulfur
Appropriate use of 

fungicides



Pesticide Control of PM
Ability to recognize the 

right climatic conditions most 
likely for infection to occur
Regular application of low 

toxicity fungicide can provide 
some preventive control

More toxic chemicals 
required to regain full control 

before returning to regular 
low toxicity pesticides



Fungicides
BannerMax

Bayleton/Strike
Benomyl/Benlate

Captan
Compass

Daconil/Bravo
Eagle/Rally/Immunox

Fore/Manzate
Funginex/Triforine 

Rubigan

















Pesticides

• Modes of Action of Insecticides
Stomach
Contact

Residual Contact
Fumigant
Repellent
Systemic



Chemical Insecticides
Diazonin
Dursban

Isotox
Malathion

Mavrik Aquaflow
Orthene 

Sevin



Organic Insecticides

Azatin EC
BioNeem
Margosan

Safer Insecticdal 
Soap

Sunspray Oil







Miticides

Avid
Vendex

Floramite
Hexygon









Pesticides

• Modes of Action of Herbicides
Pre-planting

Pre-emergence
Post-emergence

Sterilant



Pesticides

Formulations
Dusts

Granules
Wettable Powder

Solutions
Emulsifiable Concentrates



EPA Labeling 
Toxicity Categories by Hazard Indicator

SIGNAL WORDS DISPLAYED ON LABEL
Class I        Class II       Class III      Class IV

DANGER     WARNING    CAUTION     CAUTION
Highly      Moder.      Slightly     Toxic
Toxic Toxic         Toxic

Oral <50 5-500          500-5000      
>5000 

Inhalation <0.2 0.2 - 2.0       2-20 >20

Dermal <200          200-2000    2000-20,000 
>20,000









Integrated Pest Management

• Plant Selection and good gardening
• Close observation and inspection

• Natural and non-chemical 
intervention

• Low-toxicity chemical intervention
• Powerful chemical intervention





Plant Health & Welfare

Use Fertilizer with Sulfur
Today’s high-analysis 

grades of NPK, unlike many 
of the fertilizers used in the 

1950s and 1960s, do not 
contain sulfur











Pesticides
Good Spray Practices

Spray top and undersides of 
foliage
Water plants beforehand
Stick with recommended 
concentration
Tend to spray on cool mornings





Common Sense Logic with Pesticides

Use fungicides on a regular basis 
to prevent outbreaks
Never increase dose
Use insecticides only when 
insects become a major problem
Use the least toxic product first
Give biological methods a try
Respect Nature always



Pesticides
Precautions

Keep in original containers
Wearing rubber gloves for mixing 
and spraying
Washing hands and face 
immediately afterwards
Wash clothes to decontaminate



The Importance 
of

Water





Cross Section of Leaf



Myths & Legends



Questions to ask when assessing 
scientific objectivity  & credibility of 

popular literature
Does the author have legitimate ties to a mainstream 

academic or  scientific institution?

Does the article refain fom attempts to sell a product?

Does the article present verifiable information?

Does the article appeal to reason rather than emotion?

If the answers to these questions are “yes,” then the 
likelihood is high that  the information is objective and 
credible.



Researchers in the  early 1930s discovered that sodium 
bicarbonate (SBC) solutions created pH conditions 
hostile to the growth of blue and green citrus molds. 

Early researchers thought baking soda was fungicidal 
(fungi were killed), later studies determined that it is 
fungistatic (fungi are prevented from growing but are  not 
killed). 

From a practical standpoint, this means that fungal 
spores will not germinate as long as the pH of their 
environment is sufficiently alkaline.  If and when the 
environment becomes more acidic, spore germination can 
resume.

Does baking soda kill fungi?



What is Compost Tea?

The historical manufacture and 
use of compost leachates and 
extracts is a straightforward, 
centuries-old practice.  Plant and 
animal wastes were placed into a 
permeable bag and held in a 
bucket  of water until the water 
turned black.  (It’s easy to see how 
the analogy to tea  emerged.) 



With the increased consumer interest in
managing gardens and landscapes sustainably, products
are likewise being marketed as safe and natural. Epsom
salts, also known as magesium sulfate (MgSO4), is touted
as “one of the most perfect nutrients for gardens and
plants.”

Numerous claims are made to its effectiveness in
improving uptake of other nutrients, and enhancing
growth and overall health. “Tried and true tips” are
provided, which include specific formulations for roses.

“Epsom Salts” 
Does it really grow great looking roses



The Blue Rose



Roses are red,Violets are blue

‘Blue Sky’

‘Lavande’ ‘Madame 
Violet’

‘Blue Dragon’



Biosynthetic Pathway of Pigments
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F3’5’H gene

Obtaining a F3’5’H  gene from 
blue flowers

Generation of 
Blue Roses

RegenerationCultivation in glasshouse

Transformed cell

Introduction of a F3’5’H gene 
and selection

Induction of callus 
from leaves

Flowering



Pigment Analysis vs. Mauve Roses

0.00 0.02 0.04 0.06 0.08 0.10 0.12

Seiryu

Blue Moon

Madam Violet

A Mauve rose

First blue rose

Blue delphinidin

Red cyanidin

Lavande 

(mg/g petal)



In the end, Roses are Blue!

Host               Transgenic











New Colors?



Really Cold Hardy Roses!



New Fragrances?



Rainbow Roses?



Payoff Time

“All Things Bright and Beautiful”

But without

“The Creatures Great & Small”

























That’s
All !
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