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Box 1. Characteristics of Clonal Propagation Systems

Micropropagation

Low  volume, small scale propagation method

Maintains genetic uniformity of plants

Acclimatisation of plantlets required prior to field planting

High  cost per plantlet

Relatively low multiplication rate

Greenhouse cuttings

Low volume, small scale propagation method

Maintains genetic uniformity of plants

Rooting of plantlets required prior to field planting

High cost per plantlet

Multiplication rate limited by mother plant size

Artificial seeds

High volume, large scale propagation method

Maintains genetic uniformity of plants

Direct delivery of propagules to the field, thus eliminating transplants

Lower cost per plantlet

Rapid multiplication of plants.

Figure 1. Artificial seed con-
cept.

Artificial seed

Somatic embryo

Artificial endosperm
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Box.2. Advantages of Artificial or Synthetic Seeds over Somatic Embryos for Propagation

Ease of handling while in storage

Easy to transport

Has potential for long term storage without losing viability

Maintains the clonal nature of the resulting plants

Serves as a channel for new plant lines produced through biotechnological advances to be delivered

directly to the greenhouse or field

Allows economical mass propagation of elite plant varieties.

Since the natural

seed develops as

a result of a sexual

process in cross-

pollinating species,

it is not genetically

identical to one

single parent.
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The lack of

synchrony of

somatic embryos

is, arguably, the

single most

important hurdle to

be overcome

before advances

leading to

widespread

commercialization

of synthetic seeds

can occur.

Synchronized

embryoid

development is

required for the

efficient production

of synthetic seeds.
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Alginate hydrogel

is frequently

selected as a

matrix for synthetic

seed because of

its moderate

viscosity and low

spinnability of

solution, low

toxicity for somatic

embryos and quick

gellation, low cost

and bio-

compatibility

characteristics.
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Figure 2 (left). Artificial or
synthetic seed produced in
orchids by alginate encap-
sulation.
Figure 3 (right). Artificial or
synthetic seed derived
plantlets in orchid.

Somatic embryos

lack seed coat

(testa) and

endosperm that

provide protection

and nutrition for

zygotic embryos in

developing seeds.

To augment these

deficiencies,

addition of

nutrients and

growth regulators

to the

encapsulation

matrix is desired,

which serves as an

artificial

endosperm.
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In addition to

preventing the

embryo from

desiccation and

mechanical injury,

a number of useful

materials such as

nutrients,

fungicides,

pesticides,

antibiotics and

microorganisms

(eg. rhizobia) may

be incorporated

into the

encapsulation

matrix.
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Artificial seeds

produced in tissue

culture are free of

pathogens.  Thus,

another advantage

is the transport of

pathogen free

propagules across

the international

borders avoiding

bulk transportation

of plants,

quarantine and

spread of

diseases.
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There are grounds for cautious opti-

mism that we may now be near the end

of the search for the ultimate laws of

nature.

Stephen W Hawking

A brief history of time:

from the Big Bang to Black Holes


