




Cell suspension culture

• A suspension culture originates during the early exposure of the plant cells 
to the liquid medium. 

• Cells undergoing this transition in metabolism and growth rate produce a 
"cell line." 

• Some of the characteristics of cell lines include 
(a) a high degree of cell separation,
(b) homogeneous cell morphology,
(c) distinct nuclei and dense cytoplasm, 
(d) starch granules,
(e) relatively few trachearyelements,
(f) doubling times of 24-72 hr, 
(g) loss of totipotency, 
(h) hormone habituation, and 
(i) increased ploidy levels



• After a short time the culture will be composed 
of single cells,  cellular aggregatesof various sizes, 

• residual pieces of the inoculum, and the remains 
of deadcells. 

• The term "friability" is used to describe the 
separation of cells following cell division. 

• A "good suspension" means a culture

• consisting of a high percentage of single cells and 
small clusters of

















• Somatic embryoids may arise in vitro from three 
sources of cultured diploid cells:

( I) vegetative cells of mature plants, 

(2) reproductive tissuesother than the zygote, and

(3) hypocotyls and cotyledons of embryos

and young plantlets without any intervening callus 
development 





• 1. Explant

• The choice of explant depends on the species of plant to be induced for embryogenesis. 
For most of the plant species, the explants of an immature zygotic embryo work best for 
somatic embryogenesis (SE).

•

• 2. Genotype

• The genotypic variation between the plants also affects the process of embryogenesis. 
And, according to scientists, it may be due to the endogenous level of hormones.

• For example, in alfalfa, most of the cultivars have a 10% regeneration capacity. 
However, the Rangelander variety is found to have a higher growth frequency than 
others.

• Similarly, 500 varieties of rice have been screened for induction of embryogenesis and 
only 19 were found to have higher responses ranging from 65-100%.

• 3. Growth Regulators

• Auxin: It plays an essential role in the first step of embryogenesis, i.e. the induction 
step. Almost, all the well studied plants require synthetic auxin for the induction of 
somatic embryogenesis.

• However, some scientists have proved that the induction of embryogenesis in explants 
is also possible by using a higher concentration of sucrose or varying pH. For example, 
in carrots, an increase in pH (to 5.6) results in the proliferation of the explants.

• Cytokinin: It is an important growth regulator for tissue culture as it induces cell division 
in the explants. However, several studies have reported that the addition of BAP in the 
media results in the inhibition of embryogenesis.

• .



• 4. Nitrogen Source

• The form of nitrogen used in the media affects the process of 
embryogenesis in plants. For example, in some plants, reduced nitrogen 
(such as KNO3) is required to induce the embryogenesis (in carrot), 
whereas in alfalfa and orchardgrass, ammonia is required for the process.

• Several studies have also shown that the presence of amino acids 
(especially proline and serine/threonine) in the media gives a better 
embryogenic response in the majority of plants.

• 5. Polyamines

• The process of somatic embryogenesis is also affected by the concentration 
of polyamines in the explants or the media. Scientists have found that the 
concentration of polyamines (such as putrescine, spermidine, and 
spermine), are found to be present in higher concentrations in 
polyembryonates than the monoembryonates.

• However, the relationship between the concentration of the polyamines and 
the induction of somatic embryogenesis has yet to be established.












