Plant tissue culture is a sophisticated method
used to propagate, preserve, and manipulate
plant cells, tissues, or organs in a controlled
environment. Here's a more detailed overview:

1. **Initiation:**

- The process begins with the selection of an
explant, which is a small part of the plant, such
as a leaf, stem, or meristem (growing tip).

- The explant is surface-sterilized to
eliminate any contaminants.

2. **Culture Medium:**

- A nutrient-rich medium is prepared,
typically containing salts, vitamins, amino
acids, sugars, and plant growth regulators
(hormones).

- The medium supports cell division,
differentiation, and organogenesis.

3. **Inoculation:**

- The sterilized explant is placed onto the
culture medium.

- Plant growth regulators in the medium

influence the explant to form callus, which is
an undifferentiated mass of cells.



4. **Sub-culturing: **

- Callus can be sub-cultured by transferring
it to fresh medium periodically. This maintains
the culture and promotes growth.

5. **Shoot Induction:**

- By manipulating hormone concentrations in
the medium, shoots can be induced to form
from the callus.

6. **Root Induction:**
- Root formation is encouraged in a separate
medium by adjusting the hormonal balance.

7. **Acclimatization:**

- Once shoots and roots have developed, the
plantlets are transferred to soil or a soilless
mix for acclimatization.

- This helps plants adapt to the natural
environment.

8. **Applications:**

- **Micropropagation:** Rapid multiplication
of plants with desirable traits.

- **Germplasm Preservation:** Preservation
of plant genetic material.
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- **Genetic Transformation:** Introduction of

foreign genes into plant cells.

0. **Advantages:**

- **Rapid Propagation:** Allows quick
generation of a large number of plants.

- **Disease-Free Plants:** Initial explants
can be treated to eliminate pathogens.

- **Year-Round Propagation:** Independent

of seasons.

10. **Challenges:**
- **Genetic Variation:** Clonal propagation

may lead to limited genetic diversity.
- **Contamination:** Maintaining aseptic

conditions is crucial to prevent contamination.
- **Cost:** Initial setup costs and
maintenance can be expensive.

Plant tissue culture is widely used in
agriculture, forestry, and horticulture,
contributing to the efficient production and

preservation of plant material.
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