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Synthetic Seeds: Basic Principles and Applications
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ABSTRACT
Encapsulation technology is interesting research in biotechnology and widely studies

due to synthetic seeds were use in conservation and delivery of tissue cultured plants in
commercial and economic importance. Synthetic seeds were produced by encapsulating
somatic embryos, shoot buds, axillary buds, protocorms or any other meristematic tissue with
artificial endosperm and artificial seed coat to produce a new plant for reduce cost or delivery.
Recently, hybrid plants, transgenic plants, endanger plants, economic plants, rare plants, cereals,
fruits and medicinal plants were used for synthetic seeds. Therefore, this review provides both
basic principles and applications of synthetic seeds.
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Murashige . .
1977

(Saiprasad, 2001)

Kitto and Janick (1982)

Polyoxyethylene glycol Redenbaugh et.
al. (1984)

(Alfalfa)
alginate

(shoot tip)
(embryogenic callus) (axillary

bud)

1.

“ ” (artificial seeds,
synseeds synthetic seeds)

(explants)

(protocorm)
alginate

(artificial seed coat)
( 1) (Harikrishna and Ong, 2002)

1
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. Eleutherococcus senticosus Sodium alginate
( : Jung et al., 2004)

. (Psidium guajava L.) Calcium alginate 1-2
( : Rai et al., 2008)
. Rhodiola Kirilowii ( : Zych et al., 2005)
. Flickingeria nodosa (Dalz.) Seidenf Sodium alginate

( : Nagananda et al., 2011)

2.

1)
(organogenesis) (somatic
embryogenesis)

2)

(Redenbaugh et al., 1987)
3)

3. 2

1) Hydrated synthetic seeds
(hydrogel)

( 1) sodium
alginate, potassium alginate, carrageenan,
sodium alginate gelatin, carboxymethyl
cellulose sodium pectate (Redenbaugh
et. al., 1984; Rai et al., 2009)

alginate

2) Desiccated synthetic seeds

(Kitto and Janik, 1985)

1 ( : Krishnapilly, 2002)
(w/v)

Sodium alginate
Potassium alginate
Sodium alginate and gelatin
Carrageenan and locust
Bean gum
Carrageenan
Agar
Gelrite
Guar gum

0.5-5.0
0.5-5.0
2.0-5.0
0.2-0.8
0.4-1.0

3.0
0.5
0.25
2.0
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1 ( : Krishnapilly, 2002) ( )

4.

(true seeds) (ovule)
(fertilization)

1
1

(endosperm)

( , 2551)

2
1.

(zygote)
1

2

(globular) (heart)
(torpedo) 1

suspensor

1
(endosperm mother cell)

2.
(integument)

( 2)

2 ( : Moore et al., 1995)

4
1. (single explants)

(w/v)
Tragacanth gum 2.5
Sodium pectate 2.0
Carboxymethy cellulose 2.5
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1 1

(somatic cell)

2. (capsule)

alginate

3. (artificial endo-
sperm)

4. (artificial seed
coat)

( 3)

3
. (Zingiber officinale Rosc.) ( : Sundararaj et al., 2010)
.

5.
5.1

1)

2)
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(Sorvari et al.,
1997)

3)

Rai et al. (2008)
(Psidium guajava) 3 5

. Naik and Chand (2006)
Punica granatum 3-6 .

5.2
1)

2)

3)

4)
5)

6)

7)

8)

9)

10)

5.3

1) (inorganic nu-
trients) 2

1.1) (macro
nutrients)

C, H, O, N, P, K, Ca, Mg S
1.2) (micro

nutrients)
Fe, Mn, Zn, Cu, Mo, Cl B

2) (organic nutrients)

2.1)

2.2) thimine HCl
(vitamin B1), nicotinic acid (vitamin B3)
pyridoxine HCl (vitamin B6)
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2.3)

3)

3 indoleacetic acid
(IAA), 3-indolebutyric acid (IBA), naphthalene
acetic acid (NAA), naphthoxy acetic acid
(NOA), p-CPA (para-chlorophenoxy acetic
acid), 2,4 dicholophenoxy acetic acid (2,4 D),
2,4,5 trichlorophenoxy acetic acid (2,4,5 T)

BA (ben-
zyladenine) benzyl aminopurine (BAP),
kinetin (6-furfurylamino purine), zeatin, 2iP
(N6-isopentenyl adenine), TBA (tetrahy-
dropyranyl benzyladenine), thidiazuron (N,
phenyl-N’-1,2,3 thidiazole-5-yl urea; TDZ)

GA3 (gibberellic
acid)

4) (growth supple
ment) (yeast
extract) (malt extract)

5.4
1)

2)

3)

4)

5)

6)
7)

8)

9)

10)

6.
1.

2.

3.

4.
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5.

6.

7.

( 4)

( 5)

4 Simmondsia chinensis ( : Kumar et al., 2010)
.
. calcium alginate
. calcium alginate
. (s) (r) calcium alginate
. S. chinensis
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5 ( : Redenbaugh et al., 1987)

7.
1)

(Mandal et al., 2000)
2)

(Rao et al., 1998)
3)

(Maruyama et al., 1997)
4)

1 (Bapat and
Mhatre, 2005)

5)
6)

6.1)
6.2)

abscisic acid (ABA)
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6.3)

6.4)
mannitol, sorbitol

6.5)

(cryopreservation)
-196 C

(Engleman, 1997)

2
(encapsulation-dehydration)

alginate

1-7
silica gel

(Engleman, 2003)

(encapsulation-vitrification)
-

alginate
cryoprotective substance

6

( 2)

6 ( : Rai et al., 2009)

- ABA
-
-
-
-

-
-

-
-
-
-
-

-
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2

Acaceae sp. Nor Asmah et al. (2011)
Actinidia deliciosa (Kiwifruit) Piccioni and Standardi (1995)
Arachis hypogaea (Groundnut) Padmaja et al. (1995)
Asparagus cooperi Ghosh and Sen (1994)
Betula pendula (Birch) Piccioni and Standardi (1995)
Brassica campestris (Mustard) Arya et al. (1998)
Camellia japonica L. Janeiro et al. (1997)
Crataegus oxyacantha (Hawthorn) Piccioni and Standardi (1995)
Cymbidium giganteum (Orchid) Corrie and Tandon (1993)
Daucus carota (Carrot) Kitto and Janick (1985)
Dendrobium wardianum (Orchid) Sharma et al. (1992)
Eleusine coracana Gaertn. (Finger millet) George and Eapen (1995)
Eucalyptus citriodora (Eucalyptus) Muralidharan and Mascarenhas (1995)
Geodorum densiflorum (Lam) Schltr. (Orchid) Datta et al. (1999)
Malus pumila Mill.(Apple rootstock M.26) Piccioni (1997)
Mangifera indica L. (Mango cv. Amrapali) Ara et al. (2000)
Medicago sativa (Alfalfa) Redenbaugh et al. (1984)
Musa (Banana cv. Basrai) Ganapathi et al. (1992)
Pelargonium domesticum (Regal geranium) Marsolais et al. (1991)
Phaius tankervillae (Orchid) Malemngaba et al. (1996)
Picea abies (Norway spruce) Gupta et al. (1987)
Picea glauca (White spruce) Attree et al. (1994)
Pinus taeda Gupta et al. (1987)
Pistacia vera L. (Pistachio) Onay et al. (1996)
Psidium guajava (Guava) Rai et al. (2008)
Rubus idaeus L. (Raspberry) Piccioni and Standardi (1995)
Santalum album (Sandalwood) Bapat and Rao (1992)
Solanum melongena (Eggplant) Lakshmana Rao and Singh (1991)
Spathoglottis plicata (Orchid) Singh (1991)
Vitis vinifera (Grape) Gray and Purohit (1991)
Zingiber officinale Rosc. (Ginger) Sharma et al. (1994)

8. 1)

2)
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3)

4)
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2000)
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. (2551)
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