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Preface

Floriculture occupies a distinctive place within horticulture because flowers
and ornamental plants combine economic value with cultural, aesthetic and
social significance. Commercial floriculture has developed into a highly
specialized sector in which visual quality, uniformity, colour, stem strength,
fragrance, vase life and timely market supply strongly influence profitability.
At the same time, intensive production systems may depend heavily on
fertilizers, pesticides, irrigation water, energy, plastics, growing substrates and
post-harvest inputs. These realities have created an urgent need to rethink
flower production from the perspective of long-term environmental, social
and economic sustainability.

This book, Sustainable Floriculture: Organic, Natural and Regenerative
Practices in Commercial Flowers, has been developed to provide a
comprehensive understanding of how commercial floriculture can progress
towards more responsible and resilient production systems. Sustainable
floriculture is treated throughout the book as a systems-based approach that
integrates commercial quality with resource efficiency, ecological integrity,
worker safety, traceability and economic viability.

The chapters systematically address the major components of sustainable
flower production. The book begins with the concepts and principles of
sustainable, organic, natural and regenerative floriculture and then examines
agroecology, biodiversity and ecosystem services. It further discusses soil
health management through compost, green manures and biochar, along with
organic nutrient management and biofertilizers.

Water-smart production, including efficient irrigation, rainwater harvesting
and water recycling, is considered an essential element because water
management directly affects crop productivity, nutrient efficiency, plant
health and flower quality. Equally important are environmentally responsible
approaches to pest and disease management. The book therefore covers
botanical pesticides, biological control, ecological pest management and
integrated disease-management strategies suited to organic and regenerative
systems.

Sustainability begins with healthy planting material and extends across
nursery management, protected cultivation, crop production, harvest and
marketing. Accordingly, dedicated chapters examine sustainable nursery
systems, greenhouse and polyhouse production, regenerative practices for
major cut flowers, and sustainable cultivation of loose flowers, bulbous
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flowers and ornamentals. Climate resilience, carbon management and risk
reduction are also addressed in recognition of increasing climatic uncertainty.

The book also extends sustainability beyond the farm gate. Post-harvest
handling, eco-friendly packaging, waste reduction and value addition are
discussed because poor handling can rapidly convert valuable flowers and the
resources invested in their production into avoidable losses. The final
discussions  connect  sustainable  production  with  certification,
entrepreneurship, markets and future innovations, emphasizing that
environmental claims must be supported by measurable practices, traceability
and credible evidence.

This book is intended for students, teachers, researchers, extension
professionals, growers, entrepreneurs, nursery managers and other
stakeholders associated with floriculture. We hope it will encourage readers to
move beyond simple input substitution and adopt an integrated approach in
which productivity, profitability and flower quality are pursued alongside soil
restoration, water conservation, biodiversity enhancement, responsible
resource use and enterprise resilience.

We sincerely hope that this volume contributes to the development of a
floriculture sector capable of producing beauty, employment and economic
value while conserving the ecological resources on which its future depends.

Authors

viii



ADOUL e EQTEOTS ..ot et
Preface.........cooooiiiiiiiiiii

Chapter 1
Chapter 2
Chapter 3
Chapter 4
Chapter 5
Chapter 6
Chapter 7
Chapter 8
Chapter 9
Chapter 10

Chapter 11

Chapter 12
Chapter 13
Chapter 14

Chapter 15

Contents

Introduction to Sustainable Floriculture: Concepts,

Scope and Global Perspectives

Principles of Organic, Natural, and Regenerative
Flower Production Systems

Agroecology, Biodiversity and Ecosystem Services
in Floriculture

Soil Health Management through Compost, Green
Manures and Biochar

Organic Nutrient Management and Biofertilizers for
Commercial Flower Crops

Water-Smart Floriculture: Efficient Irrigation,
Rainwater Harvesting and Water Recycling
Natural Pest Management: Botanical Pesticides,
Biological Control and Ecological Approaches
Integrated Disease Management in Organic and
Regenerative Floriculture

Seed, Planting Material and Nursery Management
under Sustainable Systems

Sustainable Protected Cultivation of Flowers in
Greenhouses and Polyhouses

Regenerative Production Practices for Major Cut
Flower Crops

Sustainable Cultivation of Loose Flowers, Bulbous
Flowers and Ornamentals

Climate-Resilient Floriculture: Adaptation, Carbon
Management and Risk Reduction

Post-Harvest Handling, Eco-Friendly Packaging and

Value Addition in Flowers
Sustainable Floriculture Markets, Certification,
Entrepreneurship and Future Innovations

ix

1

51

81

105

131

155

179

203

229

253

277

301

327

353



LIST OF FIGURES

Figure

No. Title Page

Figure | Sustainable floriculture as a circular value-system 4
1.1 framework

Figure | Ecological foundations of sustainable commercial 8
1.2 flower production

Figure | Circular resource-management workflow for 12
1.3 commercial floriculture

Figure | Continuous-improvement pathway for sustainable 20
14 floriculture enterprises

Figure | Transition continuum from input substitution to 38
2.1 regenerative flower production outcomes

Figure | Circular nutrient and biomass management in a 39
2.2 regenerative flower enterprise

Figure | Ecological decision pathway for pest and disease A1
2.3 management in commercial flower crops

Figure | Nested scales for agroecological design in commercial 55
3.1 floriculture

Figure | Pollinator-supportive landscape actions and crop- 2
3.2% specific pollination interventions

Figure | Decision pathway for soil and substrate biodiversity 66
3.3 management

Figure | Continuous improvement cycle for biodiversity- 7
3.4 sensitive floriculture

Figure | Integrated soil-health framework for commercial 85
41 floriculture

Figure | Responsible biochar-selection and application pathway 91
42 for commercial flower production

Figure | Diagnostic and decision workflow for organic nutrient 110
51 management in commercial flower crops

Figure | Integrated nutrient and biofertilizer management across 117
5.2 the commercial flower-crop cycle

Figure | Crop-system-specific quality-assurance map for

L7 L . 126

5.3 nutrient interventions in floriculture

Figure | Economic and professional decision framework for 128
5.4 scaling sustainable nutrient practices

Flg‘ire Integrated water-smart floriculture management cycle 133

Figure | Rainwater harvesting and storage planning workflow 140
6.2 for floriculture enterprises




Figure

No. Title Page
Figure | Water-performance dashboard for quality management 146
6.3 in commerecial floriculture
Figure | Ecological pest-management architecture for
. . 165
7.1 commercial flower production
Figure | Decision workflow for monitoring-led natural pest 171
7.2 management
Figure | Integrated disease-risk framework for commercial
. 181
8.1 flower production
Figure | Quality determinants of sustainable floriculture 208
9.1 planting material
Figure | Clean-stock workflow for vegetatively propagated 212
9.2 commercial flowers
Figure | Closed-loop nursery quality assurance from source 219
9.3 material to commercial establishment
Figure | Integrated climate-resource-quality framework for
. . 232
10.1 sustainable protected floriculture
Figure | Daily climate-management workflow for greenhouse
236
10.2 and polyhouse flowers
Figure | Outcome pathway for regenerative cut-flower
. 257
11.1 production
Figure | Water and nutrient stewardship loop for regenerative
. 262
11.2 cut-flower production
Figure | Staged transition pathway from conventional cut-flower 270
11.3 production to regenerative performance
Figure | Systems framework for sustainable cultivation of loose 282
12.1 flowers, bulbous flowers and ornamentals
Figure | Decision pathway for soil and growing-media
. . . 286
12.2 management in sustainable floriculture
Figure | Circular value-chain model for sustainable loose 297
12.3 flowers, bulbous flowers and ornamentals
Fll%;ulr ¢ | Climate-resilience pathway for commercial floriculture 303
Figure | Climate-risk points from flower production to market
. 315
13.2 delivery
Figure | Future-ready climate-resilient floriculture performance
320
13.3 framework
Figure | Integrated post-harvest quality chain for commercial
332
14.1 flowers
Figure | Decision framework for eco-friendly flower packaging 338
14.2 selection

Xi




Figure

No. Title Page
Figure | Professional decision checklist for sustainable post-

. . 345

14.3 harvest interventions
Figure . . . .

151 Sustainable floriculture value chain and evidence flow 354
F11%u2r ¢ Assurance stack for sustainable flower market claims 360
Figure | Digital and circular innovation loop for commercial

. 371

15.3 floriculture

xii




LIST OF TABLES

T;l())l.e Title Page
Table | Distinguishing approaches within sustainable 5
1.1 commercial floriculture
Table | Practical sustainability entry points across floriculture 10
1.2 production categories
Table | India-oriented sustainability opportunities and 16
1.3 implementation constraints in commercial floriculture
Table | Core operational indicators for a sustainable floriculture
18
1.4 management dashboard
Table | Comparison of organic, natural, and regenerative 30
2.1 approaches in commercial floriculture
Table | Integrity-control framework for organic and low-input 35
2.2 flower enterprises
Table | Quality-management points linking sustainable practice 43
2.3 with commercial flower performance
Table | Practical monitoring dashboard for transition to 16
2.4 sustainable floriculture
Table | Biodiversity components in commercial floriculture and 57
3.1 their management implications
Table | Ecosystem services relevant to flower enterprises and 59
3.2 practical indicators
Table | Conservation biological control protocol for commercial 64
3.3 flower crops
Table o . .
34 Habitat-intervention matrix for flower farms 68
Table | Soil functions, diagnostic indicators and management 84
4.1 implications in commercial floriculture
Table | Compost and organic-amendment quality-control 89
4.2 checklist for flower enterprises
Table | Green-manure and cover-crop options for floriculture 93
43 systems
Table | Intervention-selection matrix for soil-health management 08
44 in flower enterprises
Table | Distinguishing nutrient sources, biofertilizers and 108
51 biostimulants in sustainable floriculture
Table | Quality assurance for organic nutrient sources used in
. 112
5.2 floriculture
Table | Biofertilizer groups and deployment conditions for 114
5.3 commercial flower crops

xiii




Table

No. Title Page
Table | Nutrient-management records and quality-assurance
. . . 120
5.4 evidence for commercial floriculture
Table | Crop-system priorities for organic nutrient management
. - 125
5.5 and biofertilizer use
Table | Water-management characteristics and priority controls 135
6.1 in major floriculture systems
Table | Irrigation scheduling approaches for commercial
X . . o 138
6.2 floriculture and their operational implications
Table | Water-quality parameters and management implications 143
6.3 for commercial flower irrigation
Table | Phased transition pathway toward water-smart
. 147
6.4 floriculture
Table | Principal components of natural pest management in 157
7.1 commercial floriculture
Table | Monitoring and response framework for major 160
7.2 floriculture pest groups
Table | Professional checklist for botanical and naturally derived 164
7.3 pest-control products
Table | Frequent failure modes in natural pest-management 173
74 programmes and corrective action
Table | Major disease categories in commercial floriculture and 182
8.1 principal management priorities
Table | Disease-exclusion protocol for planting material and 186
8.2 propagation units
Table | Disease-management quality system for commercial 195
8.3 flower enterprises
Table | Frequent IDM failures in organic and regenerative 197
8.4 floriculture and corrective responses
Table | Major planting-material categories in commercial
. . ) o 205
9.1 floriculture and sustainable quality priorities
Table | Seed-lot acceptance and handling framework for
. . 210
9.2 sustainable flower nurseries
Table | Sustainable nursery design and management criteria for 216
9.3 commercial flowers
Table | Traceability and certification-control matrix for
. . . 221
9.4 sustainable floriculture nurseries
Table | Protected structures and their sustainability implications
. . 234
10.1 | for commercial flower production
Table | Routine water and nutrient stewardship indicators in
. 238
10.2 | protected flower production

Xiv




Table

No. Title Page
Table | Quality-assurance checklist for sustainable protected 047
10.3 flower enterprises
Table | Outcome framework for regenerative management of
. 256
11.1 commercial cut flowers
Table | Regenerative production priorities for major commercial
258
11.2 | cut-flower crops
Table | Critical control points for regenerative production and 266
11.3 quality assurance in cut flowers
Table | Major categories of loose flowers, bulbous flowers and
. . . 279
12.1 ornamentals in sustainable production systems
Table | Pre-plant sustainability decision criteria for major crop 084
12.2 groups
Table | Ecological crop-health management priorities for
. 289
12.3 sustainable flower and ornamental systems
Table | Core performance indicators for sustainable loose- 294
12.4 | flower, bulbous-flower and ornamental enterprises
Table | Climate hazards, flower-crop responses and priority 305
13.1 resilience actions
Table | Practical climate-risk screening matrix for commercial
. 307
13.2 | flower farms and nurseries
Table | Carbon-management hotspots and practical reduction 312
13.3 options in commercial floriculture
Table | Core performance indicators for climate-resilient flower
. 323
13.4 | production
Table | Major post-harvest quality-loss mechanisms in 330
14.1 commercial flowers and primary management controls
Table | Critical control points for post-harvest temperature,
. . 334
14.2 | hydration and hygiene management
Table | Scalable quality-assurance framework for flowers and
336
14.3 floral products
Table | Value-addition and circular-use pathways for flowers
. 341
14.4 | and floral residues
Table | Market segments and value propositions in sustainable
. 357
15.1 floriculture
Table | Functional comparison of common assurance pathways
. . 363
15.2 for floriculture enterprises
Table | Sustainable floriculture entrepreneurship models and
o . e 368
15.3 | critical design conditions
Table | Core performance indicators for sustainable floriculture 374
154 enterprises

XV




ABBREVIATIONS AND ACRONYMS

Abbreviation

Full Form

AMF

Arbuscular Mycorrhizal Fungi

APEDA Agricultural and Processed Food Products Export
Development Authority

DNA Deoxyribonucleic Acid

EC Electrical Conductivity

ET Evapotranspiration

FAO Food and Agriculture Organization of the United Nations

FRAC Fungicide Resistance Action Committee

FSI Floriculture Sustainability Initiative

GAP Good Agricultural Practices

GIS Geographic Information System

ICAR Indian Council of Agricultural Research

IDM Integrated Disease Management

IFOAM IFOAM - Organics International

INR Indian Rupee

IPBES Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services

IPCC Intergovernmental Panel on Climate Change

IPM Integrated Pest Management

IRAC Insecticide Resistance Action Committee

ISO International Organization for Standardization

ISTA International Seed Testing Association

LCA Life-Cycle Assessment

MRL Maximum Residue Limit

NHB National Horticulture Board

NPK Nitrogen, Phosphorus and Potassium

NPOP National Programme for Organic Production

PGPR Plant-Growth-Promoting Rhizobacteria

PPE Personal Protective Equipment

QR Quick Response

RH Relative Humidity

TDS Total Dissolved Solids

USD United States Dollar

USDA United States Department of Agriculture

uv Ultraviolet

VPD Vapour Pressure Deficit

xvi




Sustainable Floriculture

Organic, Natural and Regenerative Practices in Commercial Flowers

Sustainable Floriculture: Organic, Natural and Regenerative Practices in
Commercial Flowers presents an integrated approach to environmentally
responsible and commercially viable flower production. It explains how soil
restoration, organic nutrient management, water conservation, biodiversity,
biological crop protection, climate resilience and resource-efficient protected
cultivation can be incorporated into modern floriculture systems.

The book also addresses sustainable nursery management, major cut and loose
flower crops, post-harvest handling, eco-friendly packaging, certification,
entrepreneurship and emerging innovations. Combining scientific principles
with practical applications, it is a useful resource for students, teachers,
researchers, extension professionals, flower growers, nursery managers and
agribusiness entrepreneurs seeking to improve productivity, flower quality and
profitability while conserving natural resources.

AUTHORS

Marina Narjinary
Ph.D. Scholar, Floriculture and Landscape Architecture, BCKV, West Bengal

Manas Mandal
Assistant Professor-cum-Junior Scientist, Birsa Agricultural University, Ranchi

Niladri Sekhar Chakraborty
Ph.D. Scholar, Floriculture and Landscape Architecture, BCKV, West Bengal

Ankush Bhawal
Ph.D. Scholar, Floriculture and Landscape Architecture, BCKV, West Bengal

Anamay Sarkar
Lab Assistant, State Seed Testing Laboratory, UBKV, West Bengal

NTd Y

NEXT GEN ACADEMIC SERVICES

LN

CATALYZING KNOWLEDGE ISBN: 978-81-688243-6-2

Next Gen Academic Services Private Limited

1942/2956, Lane R4, Jagamohan Nagar,

Khordha, Odisha, 751030, India

e-mail: books@ngenpub.com

Website: https://ngenbook.com/ 9 " 788168 = 824362



	Sustainable Floriculture Organic, Natural and Regenerative Practices in Commercial Flowers
	Sustainable Floriculture: Organic, Natural and Regenerative Practices in Commercial Flowers presents an integrated approach to environmentally responsible and commercially viable flower production. It explains how soil restoration, organic nutrient management, water conservation, biodiversity, biological crop protection, climate resilience and resource-efficient protected cultivation can be incorporated into modern floriculture systems.
	The book also addresses sustainable nursery management, major cut and loose flower crops, post-harvest handling, eco-friendly packaging, certification, entrepreneurship and emerging innovations. Combining scientific principles with practical applications, it is a useful resource for students, teachers, researchers, extension professionals, flower growers, nursery managers and agribusiness entrepreneurs seeking to improve productivity, flower quality and profitability while conserving natural resources.

	AUTHORS
	Next Gen Academic Services Private Limited 1942/2956, Lane R4, Jagamohan Nagar, Khordha, Odisha, 751030, India e-mail: books@ngenpub.com Website: https://ngenbook.com/

	ISBN: 978-81-688243-6-2



