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o;%@ Aerial floriculture logistics is vital for maintaining the quality and extending the shelf life

o of highly perishable cut flowers during long distance transport. Efficient air transport,

@%ﬁ combined with cold chain management, advanced packaging and proper post harvest
& handling, helps to preserve freshness, colour and structural integrity. Despite its advantages,

&%@550 challenges such as high costs and infrastructure limitations persist. Strengthening logistics
&% systems and adopting modern technologies are essential to enhance floriculture export
%ﬁ}o potential and ensure quality delivery.

&%

Keywords: Aerial floriculture logistics, cut flowers, cold chain, air transport, post-harvest
&%%%o handling and flower quality.

o2 Introduction

265 In today’s globalized floriculture industry, flowers travel thousands of kilometers before
QP reaching consumers. Their journey, however, is extremely challenging because flowers are
%%%’30 among the most perishable agricultural commodities. To ensure freshness, fragrance and
b visual appeal, air transport has become the most preferred mode of movement. This system,

@%gféﬁo known as aerial floriculture logistics, plays a vital role in connecting flower growers with
international markets while maintaining bloom quality.

%8 Need of air transport for flowers
ng%ﬁ Unlike other agricultural produce, flowers have a very short shelf life. Delays in

O{%%@ transportation can lead to wilting, discoloration and loss of market value. Air transport offers

7% speed, reliability and quality preservation. As global demand for fresh flowers rises,
%0 especially in Europe, North America and Asia, efficient air logistics has become
"2 indispensable.

. The Journey of flowers: From field to flight
& The movement of flowers through air logistics involves several carefully coordinated steps:

28 1. Harvesting: Flowers are harvested at specific maturity stages such as tight bud or early
03@%@ bloom stage to ensure longer vase life

.
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2. Pre-cooling

Immediately after harvest, field heat is removed through rapid cooling. This slows respiration

and delays senescence

3. Grading and Bunching

e Flowers are sorted based on Stem length, size, uniformity and absence of defects

e They are then grouped into standardized bunches for packaging

4. Storage

Flowers are stored under controlled conditions:

Wet storage (in water)

Dry storage (without water but under cold conditions)

5. Packaging

e Modern packaging materials uses like Corrugated cardboard boxes, insulated materials
and protective cushioning

e Packaging ensures protection from mechanical damage and environmental stress

6. Transport and airport handling

This includes documentation and labeling ,plant quarantine inspection and Cargo handling

and loading

7. Cooling during transit

Maintaining a cold chain is critical. Techniques includes refrigeration systems, forced-air

cooling, vacuum cooling and aquapack systems

8. Palletization and Dispatch

Boxes are arranged on pallets to ensure stability, efficient space utilization and reduced

handling damage

STAGES IN AERIAL FLORICULTURE LOGISTICS

Flowers are harvested at the Pre-cooling involves the rapid Flowers are graded based on: Two major storage methods are used:
appropriate stage of maturity removal of field heat immediately * Stem length « Wet storage — flowers are kept in
(tight bud or early bloom stage) after harvest. This process slows  Flower size and uniformity water or preservative solutions
to ensure longer vase life and respiration and delays senescence, « Absence of defects * Dry storage — flowers are stored
better transport tolerance. thereby preserving flower quality. % They are then bunched in without water under low

; 5 standardized units for ease of temperature conditions

handiing and marketing: WET STORAGE DRY STORAGE

(D AIRPORT HANDLING @) COOLING DURING TRANSIT © PALLETIZATION AND DISPATCH
AND DOCUMENTATION :

Modern packaging materials include: intaining a cold chain is
« Corrugated cardboord boxes 7 G Flowers are typically stored at 0-2°C, 5 Ao ananged on pabats to
; This stage includes: i ical fi ire stight ensure stability, secured with straps

Insulated containers « Labelling and documentation v{hnle tropical flowers fupane S0 and stretch wap, and then dispacthed
* Cushioning materials like bubble « Plant quarantine inspection higher temperatures. Cooling R it
wrap and packing peanuts « Cargo handling and loading pockiCa S 222
These materials protect flowers from * Forced-air cooling

ical damage and i | 4

* Vacuum cooling
PLANT * Refrigeration systems
QUARANTINE
INSPECTION

A well-managed cold chain and efficient air logistics ensure that flowers reach global markets fresh, vibrant, and of the highest quality.

Factors affecting flower quality during transport
Several factors influence the quality of flowers during transit:
« Respiration and aging

e Moisture loss (wilting)

o Temperature fluctuations
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o Ethylene sensitivity
e Mechanical injuries. If these factors not properly managed, then they can significantly
reduce the commercial value of flowers.

1. RESPIRATION 2. MOISTURE LOSS 3. TEMPERATURE 4, ETHYLENE 5. MECHANICAL
AND AGING (WILTING) FLUCTUATIONS SENSITVITY INJURIES

G LB o |

Role of cold chain logistics

e Cold chain management is the backbone of aerial floriculture logistics. It ensures that
flowers are maintained at optimal temperatures (generally 0-2°C for most flowers)
throughout the supply chain.

e For tropical flowers like anthurium and tropical orchids slightly higher temperatures (10-
13°C) are maintained to avoid chilling injury.

e A well maintained cold chain helps in extending shelf life, preserving color and fragrance
and reduces post-harvest losses

Technological innovations in flower logistics

1. RFID technology

Modern logistics systems use Radio Frequency

Identification (RFID) to track:

e Temperature, humidity and Location of shipments

This enables real-time monitoring and better decision- making of flowers
during transport

2. Controlled atmosphere storage

By regulating oxygen and carbon dioxide levels, controlled atmosphere
storage slows down respiration and maintains freshness for longer
durations

3. Advanced packaging systems

Innovations such as ice gel packs, insulated boxes and modified
atmosphere packaging helps to maintain optimal conditions during long
distance transport.
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Global market trend prTT———— —
The global flower air freight market, valued at | [EAEEEEEESTEeS NMA | 25
approximately USD 4.2 billion in 2024, is growing | .

steadily at a CAGR of about 4-5%, driven by | ° o ©
increasing demand for fresh flowers. North America | @ ...

(35%), Asia-Pacific (30%) and Europe (20%) are . .
the major contributors to global flower trade. The |
rise in air cargo demand (around 5.8% growth in '
2025) further highlights the critical role of efficient logistics systems in sustalnlng and
expanding the floriculture industry.

Challenges in India

Despite its potential, India faces several constraints in aerial floriculture logistics:
e Inadequate cold chain infrastructure

« High air freight costs

o Limited access to advanced technologies

« Poor coordination among stakeholders

Addressing these issues is essential for improving export competitiveness.

Conclusion

Aerial floriculture logistics is essential for maintaining the quality and market value of cut
flowers in international trade. Efficient handling practices, cold chain management, advanced
packaging and technological integration are key to ensuring freshness and reducing losses.
Strengthening these components will significantly enhance the growth and sustainability of
the floriculture industry.

References

1. Dias, G., Santos, L., Cia, P., Sigris, J. and Honorio, S., 2021, Controlled atmosphere and
refrigerated storage in cut roses cv. Avalanche. Ornam. Hortic., 23(3): 363-3609.

2. He, Z. and Ma, X., 2020, Research on logistics transportation of fresh cut flowers in cold
chain system. World Sci. Res. J., 6(7): 185-192.

3. Kamila, U. K., Darmawati, E. and Wulandani, D., 2024, Application of ice gel for

edible flowers distribution packaging of butterfly pea (Clitoria ternatea). J.

Ketenikan pertan., 12(2): 172-183.

4. Li, R.Y., 2023, Study of quality improvement of flower transportation service of Sichuan
Airlines. International J. Logistics Manag., 34(2): 450-468.

5. Saini, U., Rishi, M. and Dwivedi, P., 2023, Barriers affecting cut flower transportation in
India using AHP and FAHP technique. Eur. Econ. Lett., 13(4): 806-815.

AGRI MAGAZINE ISSN: 3048-8656 Page 499




