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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.
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First Step Is Soil Testing

Recommended before giving acvice
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Soil Texture

o (Great influence on soil productivity,
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Soll Permeability

o Quality WhICh pPermits moyvement of

KESLRICUVEN VERMNTLNENROOEZONE
SN ROUSESHIEEGINET ‘Jalzam SCIRSURPIYACIROOLNT
WellERSNCIROXY/CENNORGHROVAWEN



AeXTUE

Triangle

AWAVAVAYAVAYAVAVAW{A?A S
30/ SANDY " /\ CLAXLOAM /N /"CLRY T /\
VAVAN Y AVAV) vy ianviny toy aciaviayen
IV AVAVT (VAN VAVAVAVAY AVAVAVAVAVAN
AVAVAVAVAVAN VALV AVAVAVL T NAVAVANF:
A VAVAY-L VAN \VAVAVAVAVATY: X AVAVASaN
A Y NV LY AN AVAVAVAVAVAYAY T C AN
l:..‘dl?VAVVVAVAVAVVAVAVAVVAVYAVAVA
o % % % 2 Yo ‘B
<+— % SAND




Typical Soil Test Results Report
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Guidelines for Plant
Concentration Levels

Nutrient | Acceptable | Optimum High Very High

3-5 0-9 20+
01-149 |150-249 350+
80-199 |200-325 400+

30-69 | 70-99 150+
10 10-20
40-99 |100-199 300+
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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
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Examples of pH

o \Water Is pH=7, neutral




All About pH

The Soil pH Range
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Availability of Nutrients

: Dependent on pH




Alkaline pH
Nutrient Availapnity
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acid soil — lime
hydrogen ion in soil solution

(active acidity)

replaceable hydrogen ion
(potential acidity)

calcium ion in soil solution

replaceable calcium ion
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Soil Amendments

— Sulfur



Your Health in the Dirt

> Protect you rself against tenanus by
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_ocating the Budeye for cutting




New Growth

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



Cutting Too High
The portion above

the cut will die




Cutting
Too Close

Can cause cane to split
allowing infection to
damage the health of the
plant.
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Composition of a Typical Plant

Element % Amount
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Element 060 Amount
Calcium 0.6
Sulfur !
Magnesium 0.3
Boron 0.005
Chlorine 0.015
Copper 0.001
lron 0.020
Manganese 0.050
Molybdenum 0.0001
ZInc 0.010

TOTAL: 99.9011




Fertilization of RoOSes
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Fertilization of Roses

SECONDARY NUTRIENTS

Calcium (Ca)
Magnesium (Mg)
Sulfur (S)




Fertilization of Roses

MICRONUTRIENTS

lron (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 chlorophyill
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.







Stomata




|_eaf Structure
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Chlorophyll Structure
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lron

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.



ZINnc

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

o Mature foliage affected
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Malnutrition Diagnosis

» Emerging foliage affectea

— Calcium: leaves hooked dying at tips
and edges

— Boron: leaves light green and twisted

— Copper: permanently wilted with no
chlorosis




Guaranteed Analysis

Mixed Eertilizer (NPK)
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Sources of Nitrogen

Summation of total Nitrogen from three
popular sources

1. Ammonium Phosphate — NH, (medium)

2. Potassium Nitrate — NOg (instant)

3. Urea — NH, (medium)

4, Manures (slow)




GROW~ MORE

MAGNUM GROW

With Chelated Micronutrients & Soil Penetrant
Water Soluble Concentrate

Guaranteed Analysis
Total Nitrogen (N) Copper (Cu)

5.8% Ammonium Nitrogen 0.06% Chelated Copper

1.2% Nitrate Nitrogen Iron (Fe)

1.0% Urea Nitrogen 0.11% Chelated Iron
Available Phosphoric Acid (P,O5) Manganese (Mn)
Soluble Potash (K2 0) 0.11% Chelated Manganese
Magnesium (Mg) : : Molybdenum (Mo)
Sulfur (S) combined Zinc (Zn)

0.05% Chelated Zinc

Derived from Ammonium Phosphate, Potassium Nitrate, Potassium Sulfate, Potassium Phosphate,
Magnesium Nitrate, Magnesium Sulfate, Copper EDTA, Iron EDTA, Manganese EDTA, Ammonium Molybdate, and Zinc EDTA.

ALSO CONTAINS NON-PLANT FOOD INGREDIENT:

0.05% Alkylphenoxypolyethoxyethanol
(Soil Penetrant)

SPECIAL FORMULA FOR ROSES
A complete one-step water soluble concentrated plant food esneciallu formulated to meot the camnrohonciva niitritinnal Adomande




Natural Sources of Fertilizers

1. Bone Meal — 20-30% P,0O¢
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
/. Humus — end of composting
8. Peat (Muck) — moisture retention
9. Sewage Sludge — 5:3:2
10. Tankage — 7:10:0




Organic Matter
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Chemical Sources of Fertilizers

1. Ammonium Nitrate NH,NO,— 33% N

2. Ammonium Phosphate NH,H,PO, with
an N:P:K of 10:53:0

3. Ammonium Sulfate (NH,),SO, — 209% N
4. Calcium Nitrate Ca(NO;),.4H,0 —
15:15:0
5. Chelates — EDTA makes available
6. Dolomite — (MgCO,.CaCO,)
7. Gypsum (CaS0O,.2H,0)




Chemical Sources of Fertilizers

1. LLimestone Ca/Mg to reduce soil acidity
2. Magnesium Sulfate MgSO,.7H,0O)
3. Potassium Phosphate KH,PO,
4. Potassium Nitrate KNO, 12:0:44
5. Potassium Sulfate 0:0:48
6. Sodium Nitrate (Saltpeter) NaNO;
/. Urea [CO(NH,),] 42:0:0




Nitrogen Fixation

Amino Acids — NH," (@ammonium ion)

(many bacteria) i« (Nitrosococcus)

(Nitrosomonas)
NP

(Nitrite ion)
i« (Nitrobacter)

NOg_
(Nitrate 1on)




The Nitrogen Cycle
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Atmospheric nitrogen

Nitrogen
compounds
In rain
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Denitrifiers

Nitrates
Dead organic matter
Nitrites Mineralization
(ammonification)
Loss by Ammonium

leaching salts






Pesticides

The word comes from the Latin
cida, “to kill”’, and pestis, for
“plague™, which iIs 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 iIs caused by a viral infection



Pesticides

* Modes of Action of Fungicides

Protectants

Contact
Eradicants
Systemic










Conidia

Germination

Conidiophore

Somatic Hypha



Epidermal
Rose Cells



Preventive Control of Fungi

 Application of “Volck Oil”,
“Lime & Sulfur” & “Copper”

Immediately after pruning
» Destroy all foliage
* No composting please
* Repeat within 7 days
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Controlling Growth Factors for
Powdery Mildew

- Temperature & Humidity
- Creation of Micro-Humidity
-\WWatering 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 fungicice can provide
some preventive control

- More toxic chemicals
required to regain full control
before returning to reqular
low toxicity pesticides




Fungicides
‘BannerMax
- Bayleton/Strike
- Benomyl/Benlate
- Captan
- Compass
- Daconil/Bravo
- Eagle/Rally/Immunox
- Fore/Manzate
- Funginex/Triforine
‘Rubigan
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Pesticides

« Modes of Action of Insecticides

Stomach
Contact
Residual Contact
Fumigant
Repellent
Systemic




Chemical Insecticides

-Diazonin
- Dursban
- Isotox
- Malathion
- Mavrik Agquaflow
- Orthene
- Sevin




Organic Insecticides

-~ Azatin EC
‘BioNeem
‘Margosan

- Safer Insecticdal
Soap

-Sunspray Ol







Concentrate

Systemic Protection from
Insects, Duenses & Mites
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Miticides

~Avid
-Vendex
- Floramite
- Hexygon
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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

Class I Class II Class III Class IV
DANGER WARNING CAUTION CAUTION
Highly Moder. Slightly  Toxic

Toxic Toxic Toxic
Inhalation <0.2 0.2 -2.0 2—20 >20
Dermal <200 200-2000 2000-20,000

>20,000
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Integrated Pest Management

» Plant Selection and good gardening
» Close observation and inspection

» Natural and non-chemical
Intervention

 Low-toxicity chemical intervention
 Powerful chemical intervention
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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
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PREVENTS WEEDS

GARDENS & BEDS

arvond Newers, bulks, sy,
shrubs, trees B vegetables
mede_s pre-emergent control of
dandelions, crabgrass and other

common lawn and garden weeds,

= Tor use around roses, flowers, hulhs.
vegelables, trees, shrubs & on lawns.
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Pesticides

- Good Spray Practices
= Spray top and undersides of
foliage
= \Water plants beforehand

= Stick with recommended
concentration

= Tend to spray on cool mornings
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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

= WWearing rubber gloves for mixing
and spraying

= \Washing hands and face
Immediately afterwards

= \Wash clothes to decontaminate




The Importance
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Transpiration

Stomata

Synthesis of
3 sugars in the leaf

-~ Pith
Flow of sugars
through the Phloem Return
% flow
Utilization of of water
sugars in the in Xylem

root system



cuticle

upper edidermis

palisade -
parenchyma

bundle } mesophyll
sheath

xylem

™ phloem

spongy
parenchyma

»,

intercellular space

lower epidermis

cuticle

stomate
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Does baking soda kill fungi?

= 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)).
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What 1s Compost Tea?

The historical manufacture and
use of compost leachates and
extracts is a straightforward,
centuries-old practice. Plant and

permeable bag and'held in a
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“Epsom Salts™
Does it really grow great looking roses

With the Increased consumer Interest In

managing gardens and landscapes sustainably, products

are likewise being marketed as safe and natural. Epso

salts, also known as magesium sulfate (MgSO,,), is touted
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Roses are red,Violets are blue

‘“Madame
Violet’

‘Blue Dragon’



Biosynthetic Pathway of Pigments

Flavonoid 3’-hydroxylase Flavonoid 3’,5’-hydroxylase

- OH
OH O OH O OH
HO ; O HO 0 HO 0 oH
g «— mp O
OH OH OH

OH O OH 0 OH O

cyanidin % Pelargonidin * delphinidin
E : blue pigment

The pathway of roses



Generation of
Blue Roses

Induction of callus
from leaves

F3'5’H gene

Obtaining a F3’5’H gene from
blue flowers

Introduction of a F3’5’H gene
and selection

Flowering Cultivation in glasshouse Regeneration




Pigment Analysis vs. Mauve Roses

B Blue delphinidin

N [ ] 2 Red oyanidin
‘ Seiryu - | | |
0.00 0.02 0.04 0.06 0.08 0.10 0.12

(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”
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