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INTRODUCTION 

Orchids are often seen as some of the most elegant and 

commercially valuable ornamental plants in the whole 

floriculture industry, mostly because they show up with this 

extraordinary diversity in form, size, hue, and even 

fragrance. In a way they keep a top tier position in both cut-

flower and potted markets, mainly for their long shelf life 

and that obvious aesthetic pull. But the usual propagation 

routes, like seed propagation or vegetative division, tend to 

be really slow, heavy on labor, and they can also bring 

variability in the plant traits. On top of that, orchid seeds 

basically don’t have endosperm, so, in nature, germination 

only works well when there is a symbiotic fungal partnership 

involved. So yeah, propagation becomes even more difficult 

than people expect. That is where micropropagation, 

meaning plant tissue culture, comes in. It’s kind of a newer, 

revolutionary style approach that allows faster production, in 

large numbers, of genetically similar and disease-free orchid 

plants, but only under regulated lab conditions. Because of 

this, it has changed the commercial floriculture field quite a 

lot by giving a more predictable stream of planting material, 

with steadier quality. 

2. Importance of Orchids in Floriculture 

Orchids hold high economic value and strong ornamental 

value in floriculture, partly because there is a constant and 

rising demand in local as well as overseas markets. They are 

used widely as cut flowers for bouquets, floral compositions, 

and decorative works, and also as potted plants for inside 

spaces and for landscape beautification. Many well-known 

genera like Phalaenopsis, Dendrobium, Cattleya, and Vanda 

really dominate the global orchid trade, mostly due to their 

eye-catching blooms and the way they handle different 

climatic settings. Another reason people like orchids is that 

the flowers can last for a long time, which boosts their 

commercial price and helps lower post-harvest losses. 

 

 

 

  

  

 

 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://agrospheresmagazine.vitalbiotech.org/


 

 

Copyright © May, 2026; Agrospheres                                                                                                       113 

 

 

   
 

3. Concept of Micropropagation 

Micropropagation is basically the in vitro 

clonal multiplication of plants using small 

parts, I mean explants, from the plant. These 

are kept under sterile, controlled 

environmental conditions, so they can actually 

behave properly. The whole method relies on 

nutrient media, but this is usually 

supplemented with plant growth regulators, so 

the cells can undergo division, then 

differentiation, and eventually regeneration 

into full plants. For orchids this seems extra 

important, because natural seed germination is 

kinda slow or limited, and micropropagation 

just skips that problem, allowing fast 

multiplication of elite genotypes. It also helps 

to guarantee genetic uniformity, a disease free 

condition, and continuous production 

throughout the year, which is really needed for 

commercial floriculture. At the same time, 

micropropagation supports conservation 

efforts for rare or endangered orchid species 

by multiplying them, without harming or 

disturbing natural populations, too much. 

4. Steps in Orchid Micropropagation 

Orchid micropropagation usually follows a 

number of steps, sequential, and each part 

matters for getting viable plantlets. First, 

explants like shoot tips, nodal segments, leaf 

tissues, or meristematic regions are taken from 

healthy, disease free mother plants. Next, these 

explants go through surface sterilization using 

chemical disinfectants such as sodium 

hypochlorite or mercuric chloride, with the 

goal to remove microbial contaminants. After 

that, the explants are inoculated onto a nutrient 

medium, often Murashige and Skoog, or MS 

medium, and this is done under aseptic 

conditions, to start the culture growth. 

During the multiplication phase, the explants, 

uh, they go through cell division and then end 

up making protocorm-like bodies (PLBs). 

These PLBs are sort of unique orchid 

structures that look like very early embryonic 

steps or something similar. After that, the 

PLBs proliferate quickly, and they become the 

main or primary source for large scale 

multiplication. Later on, the PLBs change, 

they differentiate into shoots as well as roots, 

mainly by tweaking plant growth regulators in 

the culture medium. Once the plantlets are 

fairly well developed, they get moved into 

greenhouse conditions for acclimatization or 

hardening, depending on the wording. At this 

stage, plantlets are gradually exposed to 

outside conditions like lower humidity, 

stronger light intensity, and natural 

temperature swings, all of this helps their 
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survival and also supports successful 

establishment in soil or other substrates. 

5. Culture Media and growth regulators 

The whole success of orchid micropropagation 

really hinges on what’s inside the culture 

medium, and how exactly growth regulators 

are used. In most labs, basal media like 

Murashige and Skoog (MS), Knudson C, and 

Vacin & Went are chosen, because they 

provide the essential nutrients that help the 

plant grow and sort of develop normally. 

Sucrose is usually there as the carbon source, 

basically to fuel cellular work, without it not 

much happens. Then plant growth regulators 

come in as big decision makers for 

morphogenesis, where auxins such as IAA and 

NAA encourage root onset, while cytokinins 

like BAP and kinetin push shoot sprouting and 

multiplication. People also mix in natural 

supplements such as coconut water, banana 

extract, or activated charcoal, to improve 

growth and development in a more “soft” way. 

Of course the key is the exact proportion, 

because even a small imbalance can shift 

results and not in a good manner, so the 

balance really matters a lot. 

6. Advantages of micropropagation in 

orchids 

Micropropagation has quite a few advantages, 

which is why it fits commercial orchid 

production so well, in practice. It supports fast 

multiplication, so thousands of seedlings can 

be obtained from just one explant in a 

relatively short time. Another point is that it 

helps produce planting material that is free 

from disease and viruses, which matters a ton 

for keeping the crop healthy and productive. It 

also allows production to keep going across 

the year, not tied to seasonal limits, so the 

market supply stays steady. And because the 

method tends to give more consistent results, it 

supports uniform growth, flowering, and 

overall quality, which commercial floriculture 

typically really wants, since buyers notice the 

differences. 

It also helps with year round production, 

regardless of seasonal limits, so there is a 

steady and continuous supply of planting 

material to the market. Beyond that 

micropropagation gives a kind of uniformity in 

the way plants grow, flower, and even how 

they look in terms of quality, which is very 

useful, especially for commercial floriculture. 

Also, this approach supports the conservation 

of rare and threatened orchid species, because 

it allows large scale multiplying of these plants 

under controlled conditions and with less risk 

of loss. 

7. Commercial Applications 

Orchid micropropagation has broad 

commercial uses, mainly in the floriculture 

sector. It is widely used for producing hybrid 

orchids at larger scales, and these hybrids are 

actually quite sought after, largely because 

they show stronger features like vivid 

coloration, larger size, and longer life span. In 

most cases, tissue culture laboratories act as 

the supplier of high quality planting stock for 

nurseries, greenhouse growers and exporters. 

It additionally backs the creation of new 

varieties, via genetic refinement and 

biotechnological modifications, in a more 

targeted manner. On top of that, 

micropropagation boosts export focused 

floriculture, since standardized and 

consistently high grade orchid plants can be 

provided, and these tend to match the 

international buyers’ expectations. 

8. Challenges in Orchid Micropropagation 

Even with all those benefits, orchid 

micropropagation still comes with obstacles 

that slow down broad use. Setting up tissue 

culture laboratories needs a strong early 

investment, including infrastructure, 

machinery, and trained human resources. 

Keeping aseptic conditions is crucial too, 

because contamination from bacteria or fungi 

can quickly cause culture failures. In certain 

situations, somaclonal changes can happen, 

which then causes genetic differences among 

the regenerated plants, so not everything stays 

exactly the same, even if the goal is 

uniformity. 
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The hardening stage is also, pretty much, a 

deal breaker because plantlets are really 

sensitive to small environmental shifts and 

they can face losses during acclimatization. 

Also, the fact that many farmers, especially the 

smaller ones, have limited technical knowhow, 

plus not enough training, acts like a block… 

for adopting this whole technology. 

9. Future Prospects 

Looking ahead, orchid micropropagation 

seems quite hopeful, with new moves in 

biotechnology and even automation expected 

to boost its efficiency and how easily it can be 

scaled. Using bioreactors for bulk production 

of protocorm like bodies (PLBs) could cut 

down both labor and overall production 

expenses, in a pretty substantial way. Genetic 

engineering and molecular breeding 

approaches can be used to craft orchids with 

better traits, like stronger disease resistance 

and even improved color, or fragrance. If this 

is connected with precision floriculture and 

protected cultivation systems, then 

productivity and the overall quality should 

climb further. On top of that, wider export 

chances and a steady rise in domestic demand 

are likely to support the orchid sector not only 

in India but also in other developing countries. 

 

CONCLUSION 

So, to wrap it up micropropagation has 

become an important method for commercial 

orchid production, because it tackles the 

weaknesses of traditional propagation and it 

also allows large-scale output of uniform, high 

quality planting material. It’s key in satisfying 

the rising demand for orchids in the global 

floriculture trade, while at the same time 

supporting sustainability and conserving 

genetic resources. 

With continued advancements in 

technology and increasing awareness among 

growers, orchid micropropagation is expected 

to play an even more significant role in the 

future of floriculture, contributing to economic 

growth and environmental sustainability. 
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