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ABSTRACT

Traditional flowers are those commonly grown and used in religious, cultural, and ceremonial settings mostly in 
loose form, but also including certain cut flowers that hold deep cultural significance. In countries like India, loose 
flowers such as marigold, jasmine, chrysanthemum, and rose are integral to religious rituals, festivals, and social 
ceremonies. High perishability of these flowers makes them suffer substantial post-harvest losses, estimated at 
30–40% in India, primarily due to inadequate handling, storage, and transportation infrastructure. While pre-harvest 
factors such as cultivation practices, plant health, and pest management influence initial flower quality, post-harvest 
conditions play a pivotal role in determining their shelf life and marketability. Recent advances in post-harvest 
technology have provided promising solutions to mitigate these losses. Techniques such as pre-cooling, modified 
atmospheric packaging, and the application of floral preservatives and growth regulators have proven effective in 
delaying senescence and reducing ethylene-induced deterioration. Furthermore, innovative approaches, including 
the use of nano-materials, melatonin treatments, essential oils, and biodegradable coatings, are being explored for 
their potential to extend vase life, reduce microbial contamination, and maintain visual and olfactory attributes of the 
blooms. This review highlights both traditional practices and state-of-the-art interventions aimed at preserving the 
quality of harvested flowers, with an emphasis on scalable and sustainable technologies suitable for enhancing the 
longevity and commercial viability of traditional floral species.
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India’s floriculture tradition is deeply rooted in its 
ancient cultural and religious practices, with classical texts 
and temple rituals emphasizing the symbolic and spiritual 
roles of flowers like jasmine, lotus, hibiscus, marigold, 
crossandra, and roses. These traditional flowers have long 
been integral to daily worship, festivals, weddings, and 
ayurvedic medicine, forming the backbone of India’s floral 
heritage. Over time, the cultivation of these species has 
transitioned from informal backyard practices to organized 
commercial production, responding to increasing domestic 
demand and the ceremonial importance of loose flowers. 
Today, floriculture is a multi-billion-dollar industry focused 
on high-value ornamentals like cut flowers and potted 
plants, with India emerging as a major player in the global 
market (Varun and Lakshmi 2018a). As of 2023–24, India’s 
floriculture covered 285,000 hectares, producing 2284,000 
tonnes of loose flowers and 947,000 tonnes of cut flowers. 

Karnataka, Tamil Nadu, Madhya Pradesh, and West Bengal 
are leading producers. In the same year, India exported 
floriculture products worth ₹717.83 Crores (USD 86.63 
million) to markets including the USA, Netherlands, UAE, 
UK, and Canada (Sujani et al. 2022).

Traditional flowers are flowering plant species historically 
cultivated and widely used in India for religious, cultural, 
medicinal, ornamental, and ceremonial purposes primarily 
as loose flowers, but also including select cut flowers with 
deep cultural significance. Flowers like marigold, jasmine, 
chrysanthemum, rose, tuberose, crossandra, and lotus are 
prime examples (Pal et al. 2016). These can be grouped based 
on how they’re used and the roles they play in traditions, 
which help guide discussions on how to best manage them 
after harvest. Due to their delicate nature and high moisture 
content, traditional flowers are prone to rapid spoilage. It's 
estimated that 20–30% of them are lost after harvest (Varun 
and Lakshmi 2018b), and in developing countries, this can 
go up to 50% (Salunkhe et al. 1990). Keeping flowers fresh 
from the field to the market depends on several factors like 
temperature, humidity, and cleanliness and if not managed 
well, these losses can be significant (Costa et al. 2021).The 
shelf life of flowers refers to their ability to stay fresh and 
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Fig. 1, summarizing the key physiological, environmental, 
and handling-related factors affecting flower quality after 
harvest.

Post-harvest factors affecting quality: Role of ethylene 
and storage conditions

Ethylene: This natural plant hormone significantly 
impacts flower growth and ageing (Kou et al. 2021). 
Ethylene control is crucial for maintaining post-harvest 
quality during transit and storage. It can induce flower, 
leaf, and petal abscission, leaf yellowing, necrosis, and 
accelerated ageing (Aydin 2023). Ethylene sensitivity varies 
among species and air containing 100 ppb of ethylene is 
harmful for flowers (Pierik et al. 2006). Roses are highly 
ethylene-sensitive (Ha and In 2021), while marigolds 
show moderate sensitivity. Chrysanthemum and jasmine 
species exhibit specific ethylene responses affecting their 
post-harvest quality (Sukpitak et al. 2024). The ethylene 
sensitivity of some flower species as given by Bhattacharjee 
and De (2005) is summarized in Table 1.

Storage conditions: The primary function of storage 
in traditional flowers is to reduce metabolic activity 
through low temperatures, extending longevity (Marchioni 
et al. 2020). Temperature is the most critical factor in 
maintaining flower quality during storage (Jain et al. 2011, 
Singh et al. 2011). Lower storage temperatures decrease 
respiration, metabolic activity, ethylene synthesis, and 
disease development, increasing post-harvest durability 
(Hossain et al. 2020). Many species are stored at 0°C, just 
above freezing. However, post-storage issues can include 
non-opening buds, overblowing, colour deterioration, leaf 
yellowing, and decreased stem strength. Table 2 provides 
storage temperatures for various traditional flower species 
(Senapati et al. 2016).

visually appealing, is key to their value. Extending shelf life 
has major economic and social benefits like reduces waste, 
increases income for growers and sellers, improves export 
potential, and ensures people have access to fresh flowers for 
rituals and celebrations. It also helps to protect the livelihoods 
of small farmers and local vendors who rely on daily flower 
sales. Earlier, people used simple classical methods like hand 
sorting, keeping flowers in the shade, water, or wrapping 
them in paper to slow down wilting. These approaches are 
affordable and environmentally friendly, but they don’t 
keep flowers fresh for long, especially when they need to 
be transported far or stored for several days. Contemporary 
techniques provide more effective means of prolonging 
flower life, including pre-cooling, cold storage, specialized 
packaging, and the application of floral preservatives, 
growth regulators, or antimicrobial agents. More recently, 
researchers have explored newer solutions like nanoparticles, 
melatonin treatments, essential oils, biodegradable coatings, 
and smart packaging. These methods help tackle common 
problems like ethylene damage, microbial growth, and water 
loss, and many have shown strong results in keeping flowers 
fresh longer. Still, they’re not widely used in India mainly 
because of high costs, limited awareness, poor infrastructure, 
and scattered supply chains. Also, some chemical treatments 
raise safety and environmental concerns, so there’s a growing 
interest in safer and more sustainable alternatives. This 
review aims to examine the post-harvest factors affecting 
the quality of traditional ornamental flowers, highlight the 
importance of shelf life extension, compare conventional 
and modern handling techniques, and emphasizing the need 
for scalable, eco-friendly, and region-specific solutions. By 
bridging this gap, the review seeks to contribute toward the 
sustainable growth of the floriculture sector in India and 
similar agro-climatic regions.

Post-harvest quality of traditional flowers: Globally 
produced flowers often face losses before reaching 
consumers due to suboptimal conditions, quality damage, 
pest infestation, and diseases. Inadequate cold chains and 
adverse environmental factors also impact quality. In 
India, post-harvest flower losses are estimated at 30–40% 
due to poor facilities whereas globally, one-third of food 
production is lost or wasted, equating to 1.3 billion tonnes 
annually (IGCC 2021).The vase and shelf life of flowers are 
influenced by pre-harvest, harvest, and post-harvest factors. 
Post-harvest factors are crucial for preserving quality and 
ensuring good condition upon delivery. Common issues 
include the absence of standardized maturity indices, 
improper handling, and shared storage. Flower taxonomy, 
chilling sensitivity, size, packaging requirements, and 
anatomical characteristics pose additional challenges. The 
developmental stage at excision impacts immediate quality 
and subsequent anthesis, with optimal stages both between 
and within species (Singh and Jain 2008). Long-distance 
transport necessitates earlier harvesting at the tight bud 
stage (Faust and Dole 2021). 

An overview of the major causes contributing to 
post-harvest deterioration in loose flowers is illustrated in 

4

Fig. 1	 Factors leading to spoilage of loose flowers.



1149October 2025]

Techniques for post-harvest maintenance of traditional 
flowers: Post-harvest handling includes basic steps such as 
picking, cooling, sorting, packing, storing, and transporting 
flowers to get them ready for sale (Jain et al. 2015, 
Senapati et al. 2016). A large portion of flowers around 
20–30% is lost after harvest due to outdated harvesting 
methods, poor infrastructure, and improper transport and 
packaging systems (Jain et al. 2006). Using better handling 

methods can reduce these losses, help flowers stay fresh 
and in good condition, and even increase their market value 
by 5–10 times (Jain et al. 2006). Some of the key methods 
used to improve the shelf life of loose flowers are shown 
in Fig. 2.

Post-harvest physical treatments: Post-harvest 
physical treatments help extend the shelf life of flowers by 
minimizing physiological deterioration. Common methods 
include pre-cooling, packaging, cold storage, controlled 
atmosphere storage, and conditioning with water. These 
techniques regulate temperature, humidity, and respiration 
rates, reducing wilting, thus maintaining floral freshness 
and quality during distribution.

Pre-cooling: Pre-cooling quickly lowers harvested 
flowers' temperature from 25–30°C to 1–2°C using methods 
like room cooling, hydro-cooling, vacuum cooling, and 
package icing. This reduces ethylene production, slowing 
ageing and minimizing wilting by decreasing transpiration 
(Brosnan and Sun 2001). The farmers use room and hydro 
cooling, vacuum cooling is most effective for fresh flowers 
at airports, while rapidly cooling them through water 
evaporation under low pressure (Varun and Lakshmi 2018b).

Packaging: After pre-cooling, flowers are packed with 
materials based on transport needs, reducing respiration and 
preventing heat buildup (Thakur 2020). Effective packaging 
protects flowers from damage, enhancing shelf life (Singh 
et al. 2022). Traditional methods, like bamboo baskets, are 
now being replaced by advanced options like cardboard 
and thermocol boxes for better flower preservation (Dey 
et al. 2022). For instance, jasmine packaging for export to 
Dubai, Singapore, and the USA has been standardized by 
TNAU, Coimbatore (Fig. 3). 

Further, there are several studies and recommendations 
on how different flower species respond to various packaging 
methods and their average storage life (Table 3).

SHELF LIFE MANAGEMENT IN TRADITIONAL FLOWERS
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Table 1  Classification of flower species based on ethylene sensitivity

Highly sensitive Moderate sensitive Insensitive

Rose, Jasmine, Tuberose, 
Carnation, Sweet Pea, Freesia

Marigold, Chrysanthemum, Crossandra, Gaillardia, 
Nerium, Stock, Snapdragon, Larkspur

Plumeria, Spider Lily, Orchid, Gladiolus, Dahlia, 
Gerbera, Daisy

Table 2	Optimal storage temperatures (℃) for various loose flower 
species

Flower species Storage 
temperature 

(℃)

Flower 
species

Storage 
temperature 

(℃)
Rose 0–2 Nerium 10–12
Jasmine 4–7 Plumeria 12–14
Marigold 8–12 Spider Lily 8–10
Chrysanthemum 0–2 Carnation 0–2
Tuberose 4 Sweet Pea 0–2
Crossandra 10–12 Freesia 0–2
Gaillardia 4–7

Fig. 2	 General flow chart for post-harvest handling of loose flowers.
	 *Operations varies with each flower, # transport may be 

either import or export, ## Wholesale or Retail.
Fig. 3	 Export packaging technology of Jasmine developed by 

TNAU, Coimbatore.
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Post-harvest chemical treatments 
Floral preservatives: Floral preservatives are essential 

for improving colour, flower size, and shelf life in loose 
flowers (Rudnicki et al. 1991). These preservatives typically 
contain sugars like sucrose, which acts as a food source, 
slows protein degradation and maintains turgidity (Rani 
and Singh 2014). They are applied by spraying or dipping 
flowers to regulate senescence, control microbial growth, 
and support physiological processes. Preservatives are 
used mainly in the form of sprays or solutions for loose 
flowers. The impact of floral preservatives on the shelf life 

of traditional flowers studied by various authors is given in 
Supplementary Table 1.

Growth Regulators: Growth regulators, including auxin, 
gibberellin, and cytokinin, control plant growth even at low 
concentrations. For instance, naphthyl phthalamic acid (NPA) 
inhibits auxin transport to reduce undesirable growth in spike 
flowers like gladiolus, while cytokinins delay leaf senescence 
(6-BA with STS reduces yellowing in chrysanthemums). 
New regulators like salicylic acid, polyamines, and nitric 
oxide extend flower life by reducing ethylene production 
and enhancing cell functions (Tatte et al. 2016).

JAIN ET AL.
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Table 3  Influence of packaging, storage, and temperature on quality of loose flowers

Crop Type of package, Storage hrs/days, 
temperature

Responses References

Chrysanthemum Short-term controlled atmosphere (2 h, 5°C 
and 23°C)

Prolonged the shelf life Burana et al. (2013)

Polypropylene (200 gauge), 3 days + 6 
h, 3–4°C

Minimized weight loss (%), flower 
diameter, and enhance shelf life

Srivastava et al. (2015)

Wax paper wrapping and stored for 24 h at 
low temperature

Increased vase life, flower size, total 
sugars and reduced weight loss

Verma et al. (2006 and 2008)

Crossandra Bulk packaging in polymeric film D955 
within a CFB box

Flowers remained fresh for 72 h at 
ambient conditions and up to 96 h 
under cold storage

Bhuvaneswari and Sangama 
(2020)

Rose Wrapping of flowers of Cv. First Red in 
cellophane paper and stored in cold storage

Improved flower life and quality Jain et al. (2005 and 2006 a)

Modified atmosphere plastic containers 
(7.09 kPa CO2 and 13.17 kPa O2), 10 
days, 2°C

Improved flower quality Zeltzer et al. (2000)

Controlled atmosphere (3% O2 and 6% 
CO2), 14 days and 21 days, 1°C

Increased flower quality, freshness of 
green foliage, and Botrytis cinerea 
incidence

Dias et al. (2017)

Jasmine Polypropylene 60 µ packaging in CFB boxes 
with 4% ventilation

Extended shelf lifeup to 8 days at 
7–8°C

Thamaraiselvi et al. (2010)

Marigold Passive MAP (with or without ethanol) 
for 14 days

Increased levels of carotenoids and 
anthocyanins

Chrysargyris et al. (2018)

200 Gauge polythene bags Enhanced the shelf life and freshness Panwar et al. (2020)
Low-density polyethylene (LDPE) bags, 8 
days of storage at 23°C

Significantly reduced weight loss and 
retained colour and appearance

Pal et al. (2016)

Shrink-wrapping and high-density PE bags Reduced weight loss, retained colour 
and increased storage duration up to 
18 days under low temperature

Kumar et al. (2024)

Shrink-wrapping and HDPE bags Longest storability of 4.5 days and 
19.0 days under ambient and cold 
storage, respectively

Viresh (2021), Jain et al. 
(2022) 

Ice box, CFB boxes and polythene 
packaging

Overall flower quality was good Verma and Jhanji (2022)

Plumeria Polyethylene pouches Increased storage life upto 16 days 
under refrigerated conditions.

Kumar et al. (2019)

Tuberose Polyethylene bag 200 gauge stored at 5oC Enhanced storability upto 11 days with 
minimum weight loss

Singh et al. (2014)

Pre-cooling at 4°C, and packaging in a CFB 
box lined with 100-gauge PE coating

Increased shelf life upto 15 days Shil et al. (2017)

Pre-treatment with 4% boric acid and 
packed in muslin cloth bags at 5oC

Longest shelf life, reduced respiration 
rate and lowest loss in weight (PLW)

Singh et al. (2022)
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Ethylene scavengers: Ethylene scavengers reduce 
ethylene gas in storage, delaying flower senescence. 1-MCP, 
an ethylene perception inhibitor, blocks ethylene binding 
sites, prolonging flower freshness (Hoppen 2020). For 
example, fumigation with EthylBloc improved rose display 
life, while Smart Fresh reduced ethylene production in cut 
flowers (Nergi and Ahmadi 2014). Silver thiosulfate (STS) 
is another common ethylene blocker used to prevent flower 
ageing (Jain et al. 2007).

Cool chain management: An efficient cold chain system 
starts on the farm and continues until the product reaches 
the customer. Cold chain management (CCM) offers a 
significant competitive advantage in floriculture. CCM 
requires precise temperature control and swift responses to 
fluctuations (Varun and Lakshmi 2018a). A cold chain is a 
network of facilities that maintain ideal storage conditions 
for perishable products like flowers, preserving quality 
from harvest to consumer. Proper temperature regulation is 
essential during packaging, transport, and storage to prevent 
value loss. Consistent temperature management, including 
rapid loading and unloading, reduces heat damage, ensuring 
high-quality flowers for consumers. A conceptual diagram 
representing the supply chain for traditional flowers is given 
in Supplementary Fig. 1. 

Advanced post-harvest techniques
Post-harvest techniques are crucial for extending 

the shelf life and maintaining the quality of flowers, to 
meet consumer satisfaction. Several advanced methods, 
including physical, chemical, and emerging treatments 
like nanoparticles, melatonin, and essential oils, have been 
developed to enhance flower freshness (Supplementary 
Table  2). The following is an overview of these techniques 
and their applications:

Nanoparticles: Nanoparticles (NPs) are materials sized 
1–100 nm, with silver nanoparticles (AgNPs) being the most 
common due to their antimicrobial, ethylene-inhibiting, 
and stomatal control properties. AgNPs are particularly 
effective in extending vase life by reducing fresh weight 
loss, suppressing microbial growth, and alleviating xylem 
blockages, thereby improving water uptake and petal 
turgidity (Solgi et al. 2009). Nanosilver particles have been 
shown to inhibit bacterial colonization and biofilm formation 
on flower stems, leading to better preservation (Naing and 
Kim 2020). Silver nanoparticles release ions that disrupt 
DNA replication and respiration in microbes, enhancing 
freshness (Mangaiyarkarasi and Haripriya 2019).

Melatonin: Melatonin is an indole derivative that 
influences seed germination, flowering, and protection 
against stress. It enhances post-harvest quality by boosting 
antioxidant enzyme activity, reducing oxidative stress, and 
stabilizing cell membranes, thereby prolonging vase life 
(Mazrou et al. 2022).

Essential oils: Essential oils derived from aromatic 
plants, exhibit antioxidant, antibacterial, and antifungal 
properties. They can control bacterial and fungal growth 
in flowers, extending shelf life (Solgi et al. 2009). 

Phenolic compounds like carvacrol and thymol have strong 
antimicrobial activities, making EOs potential post-harvest 
treatments for flowers like Gerbera jamesonii (Solgi et 
al. 2009). However, their use in preserving loose flowers 
remains underexplored.

Polyamines: Polyamines are plant metabolites that delay 
senescence by acting as anti-senescent agents. Putrescine, 
spermidine, and spermine extend the shelf life of flowers 
like gerbera, rose, and chrysanthemum by regulating growth, 
development, and ripening processes (Khan et al. 2012). 
Their beneficial effects have been documented in various 
cut flowers (Vijayalaxami et al. 2024).

Ozone: Ozone (O3) is a reactive molecule that rapidly 
oxidizes microbial cells, damaging their DNA, membranes, 
and enzymes. Its strong oxidative properties make it 
effective for microbial control, thus improving the shelf life 
of flowers (Sivaranjani et al. 2021). Ozone’s ability to kill 
microorganisms without leaving harmful residues makes it 
a valuable post-harvest treatment.

Irradiation: Irradiation sterilizes or eliminates 
organisms contaminating flowers, serving as a non-chemical 
alternative for quarantine treatments. It is particularly 
valuable in countries with strict regulations, such as Japan 
and the USA. Gamma radiation is widely used due to its 
deep penetration and energy levels, although higher doses 
may reduce vase life (Madhubala et al. 2022). Studies 
show that low-dose gamma radiation, combined with 
preservatives, significantly extends the shelf life of tuberose 
flowers (Ghosh et al. 2016).

Electrolyzed water (EOW): EOW, produced through 
the electrolysis of chloride-containing solutions, generates 
hypochlorous acid and reactive oxygen species, which 
inhibit microbial growth. Its use has been shown to extend 
the vase life of flowers like roses and gladiolus (Salisbury 
and Percival 2018). The low pH and chlorine compounds in 
electrolyzed water prevent bacterial contamination, making 
it a promising alternative to chemical preservatives (Ohta 
and Harada 2000).

Genetic engineering: Ethylene-sensitive flowers, like 
carnations and orchids, are prone to early senescence. 
Biotechnological methods, such as silencing the ACO gene, 
have been employed to extend vase life by reducing ethylene 
production (Savin et al. 1995). Transgenic carnations 
containing the Arabidopsis etr1-1 gene have shown a 
threefold increase in vase life (Bovy et al. 1999). Further, 
reducing ethylene sensitivity in chrysanthemum and other 
species has improved post-harvest longevity (Sanikhani et al. 
2008). Genetic engineering holds promise for extending the 
shelf life of traditional flowers, which are more susceptible 
to rapid senescence (Zakizadeh et al. 2013).

Traditional flowers, widely cultivated and utilized in 
India for cultural, religious, and commercial purposes, 
are highly perishable due to their delicate structure, high 
moisture content, and physiological sensitivity. Post-harvest 
losses, often reaching up to 30–40%, are primarily attributed 
to inadequate infrastructure, poor handling practices, and 
lack of access to advanced preservation technologies. 

SHELF LIFE MANAGEMENT IN TRADITIONAL FLOWERS
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Extending the shelf life of these flowers is essential not only 
for reducing economic losses but also for ensuring consistent 
availability and quality for consumers. The post-harvest 
management must begin at the point of harvest and continue 
through storage, transport, and marketing. Maintaining the 
cold chain, adopting pre-cooling techniques, and using 
suitable packaging are critical steps in preserving freshness. 
Chemical preservatives containing sugars, germicides, and 
anti-ethylene agents play a vital role in delaying senescence 
and maintaining physiological quality. However, the 
environmental concerns associated with some conventional 
treatments such as silver thiosulphate, underscore the need 
for eco-friendly alternatives. Recent advances in physical 
treatments (e.g. LED light, ozone, gamma radiation) and 
the application of bioactive compounds like melatonin, 
polyamines, and essential oils offer promising results in 
improving flower longevity. Furthermore, the potential 
use of nanoparticles and plant-based formulations may 
serve as safer and more sustainable substitutes. Despite 
the availability of several technologies, their adoption in 
India remains limited due to high costs, lack of awareness, 
and infrastructural gaps. Future strategies should focus on 
standardizing low-cost, scalable post-harvest protocols 
suitable for traditional flowers and promoting research on 
varieties with improved post-harvest resilience. Integrating 
these approaches can significantly reduce spoilage, improve 
returns to producers, and support the sustainable growth of 
the floriculture sector.
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