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CHAPTER OUTLINE 

Chapter 1. Introduction 

On the importance of incorporating the recent advances in plant pathology and biotechnology for growing roses successfully.

Know your roses: Morphology of a rose plant, Classification of roses: Botanical Classification, Horticultural Classification, Species Roses, Old Garden Roses (OGR): classes, characteristics, and popular Old Garden Roses.  Modern Roses: Hybrid Tea, Floribunda, Grandiflora, Polyantha, Miniature, Shrubs, and climbers.

Table 1-1 Old Garden Roses: Classes, characteristics, and popular cultivars

	GROUP
	CHARACTERISTICS
	POPULAR ROSES


 Modern Roses: Table 1-2: Classes, characteristics, and popular cultivars

Table 1-2: Modern Roses

	Class
	Characteristics
	Cultivars of Merit


Figure: Morphology of A Rose Plant: shoot and root systems, Flower and its parts

Chapter 2.  Meeting the Needs of Roses

Physical, chemical and biological components of soil, climatic conditions, light, grouping of roses and companion plants.  

Soil: The role of soil in growing healthy roses, 

Physical characteristics of soil: porosity, retentivity, and capillarity, 

Soil types: clay soil, sandy soil, loamy soil, soil amendments, etc. 

Chemical characteristics of soil: alkaline or acidic soil, Soil pH, Cation Exchange Capacity.  

Soil nutrients: Macro and micronutrients (trace elements), Source, roles of nutrients in plant metabolism, deficiency symptoms, soil and foliar analyses for nutrients, factors affecting nutrient availability and uptake. 

Biological Components of soil: microorganisms: microflora and fauna, role of microorganisms in soil fertility, biogeochemical cycle, carbon and nitrogen cycles, mycorrhizae: types and their roles in plant growth. Water: physical and chemical properties of water, importance of water in plant growth. 

Light:  Role of light in photosynthesis and flowering.   Photosynthesis, role of pigments in photosynthesis: chlorophyll a, b, and carotenoids; factors affecting photosynthesis, photorespiration, chlorosis, etiolation, photoperiodism, and phytochromes. 

Table 2-1: Deficiency symptoms

	Deficiency Symptoms
	Leaves showing initial symptoms
	Nutrient


Figure: 2-1: Some of the biologically important atoms and molecules

Figure: 2-2 (a) Nitrogen Cycle, (b) Carbon cycle

Chapter 3.  Selecting and Planting Roses

Factors to be taken into consideration: Geographical location, climatic conditions, available space, performance of roses, cost of purchasing and maintaining roses, and gardeners' energy levels for performing various garden chores.   Selection of roses: Bush size, bloom size, shape color, fragrance, and resistance to diseases. Purchasing Roses: Nurseries, Mail ordering roses, Bare root roses versus roses with own roots, Container grown roses, Examining roses at the time of purchase, taking care of roses when receiving through mail order, Techniques for planting roses, etc.

Chapter 4.  Taking Care of Roses:

Tailoring the soil to meet the needs of roses:

Soil amendments and Fertilizers: Organic versus chemical fertilizers, Application of fertilizers, Methods of fertilizer application: Top dressing, liquid feeding, and foliar feeding; Watering: Time of watering, Drip irrigation, Soaker hoses; Minimizing water loss by mulching, Different kinds of mulches: decorative versus organic mulch; Weeding; Spraying: for pest and disease control; Dead Heading, Pruning, Importance of Biodiversity and Biomass.

TABLE 4-1, ORGANIC FERTILIZERS

	Organic manure

Undried
	Nitrogen %
	Phosphorus %
	Potassium %
	Trace Elements %

Calcium (Ca)

Magnesium (Mg)
	Organic Matter
	Water


TABLE 4-2, INORGANIC FERTILIZERS: 

 A.  Nitrogenous Fertilizers

	Nitrogenous

Fertilizers
	Mineral content
	Solubility in water
	Reaction
	soil type for application
	Time of application


TABLE 4-2, B. PHOSPHATIC FERTILIZERS

	Phosphatic fertilizers
	Mineral content
	solubility in water
	Reaction
	soil type
	Time of Application


TABLE 4-2.  C.  POTASSIC FERTILIZERS

	Potassic 

Fertilizers
	Mineral content
	solubility in water
	Reaction
	soil type
	Time of Application


Figure: Pruning

Chapter 5.PRIVATE 
  Pests 

Pest: Definition, Diagnosis, insects that cause damage to roses (Aphids, thrip, rose Midge, rose beetle, bud worm, spidermite, rose scale, leaf cutter bees, cyanipid wasps, snails, etc.), Pest control Strategies: Biological versus chemical controls, Biological controls: predators, parasitoids, entomopathogenic bacteria, BT, viruses, insecticidal soaps, neem derivatives, and other plant based products, insect traps, pheromones, etc.  Chemical Controls: Use of various chemicals.  Pros and cons on the use of various control agents.

Table 5-1: Symptoms, Pests, Mode of attack, Mechanical and Chemical Controls

Table 5-2: Biological Controls for Pests: Insect, Predator, Parasitoid, Pathogen

Chapter 6. Pathogens

Fungi (Rust, Black Spot, Powdery Mildew, Downy Mildew, sooty mold, Dieback) Bacteria, Virus (Viral Mosaic, rose rosette), plant-pathogen interactions, Disease-resistance, plant defense mechanisms, Control strategies: Chemical versus Biological Controls, Chemical Controls: Fungicides: Systemic and non systemic fungicides, fungicide resistance, use of non toxic chemicals; Biological Controls: Microbial control of diseases, neem derivatives, Importance of growing disease resistant rose cultivars.

Table 6-1: Fungal Disease: symptoms, Time. Disease, Mode of Transmission, Effects

Table 6-2, Viral Diseases: Symptoms, Disease, Mode of Transmission, Effect

Figure: Fungal Infection, Fungal spores.

Chapter 7.  Safety in the Rose Garden

Importance of Safety in the garden,  protection against pathogenic microorganisms, insects, reptiles  (poisonous lizards and snakes in warmer parts of world) pesticides, fungicides, accidental injuries, and adverse climatic conditions.    
Chapter 8. Companion Plants 

Importance of growing companion plants: Biodiversity, Biomass, selection of companion plants, Perennial Plants as companion plants for insect control, Aromatic herbs and small shrubs for pest and pathogen controls, Legumes as companion plants for soil enrichment, small trees and shrubs as companion plants, Choice of location for companion plants.

Chapter 9 Propagation of Roses

Definition, Sexual reproduction, Seed propagation, Importance of vegetative propagation, Techniques: stem cuttings, root cuttings, budding, grafting, layering, micropropagation, etc. 

Chapter 10 Rose Breeding

Importance of breeding, understanding the genetics of rose for breeding purposes, Breeding techniques: hybridization: selection of parents, cross pollination, collection of hips, seed germination, selection of desirable hybrid, testing hybrids, trial grounds, field tests, registering and patenting the selected hybrid, propagation of hybrids, 

Mutation Breeding: Definition of Mutation, Spontaneous mutations or "sports". Selection of "sports",  propagation of "sports".  Induced Mutations: Use of radiation, or chemical mutagens for inducing changes in color, shape, or size of the bloom, selection and propagation of cultivars with desirable mutations.

Genetic Engineering: techniques used for manipulating genes, use of recombinant DNA methodology for developing disease resistant roses. 

 CONCLUSION   Emphasis on growing disease resistant roses, biological controls of pests and pathogens, and gardening in an eco-friendly way.

Appendix:

Agencies for successful rose gardening: Soil test: 

Agricultural Extension Centers, Testing Soil pH:

Simple kits for testing soil pH are available in nurseries.

Composting: 
Agricultural Extension Centers: offer classes for composting.

Public Libraries: have several books on composting

Nurseries: have starter kits for composting

Biological Controls:

Commercial Suppliers in United States, Canada, Mexico, and India

Rose Societies: Addresses

Rose Websites

Material Safety Data: Information obtained from SOLARIS and 

http://www.sepro.com/aboutrub, 1997, Rubigan E. C.* Ornamental Fungicide

Pesticides and Fungicides: Personal Safety Data

	Product
	eyes
	skin
	ingestion
	inhalation
	HMIS Rating for Health


1.  Factors to be taken into consideration for landscaping with roses


