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The effect of light conditions on somatic embryogenesis induced by osmotic

treatment in Daucus carota L.

Kouji SATOH, Chiyoko UCHIYAMA, Jun-ichi DAIO, Yoshinori TAKAHARA, Koji YAMAMOTO

It is important for in wiro cultures of plant tissue to control the cultural condition such as the light condition. In the

experiments, we used a culture system which could induce somatic embryogenesis by high osmotic treatment without

phytohormons. We studied the effect of light conditions on somatic embryogenesis, taht is, we investigated when and where

somatic embryos would emerge. The results are indicated that the rate of embryogenesis was affected by light condition in the

seedling period, but not in the culture period. Moreover, the light exhibited its negative effect on induction of somatic embryos

when seeds were exposed to light after germination. In histological study, the embryogenesis took place on epidermal cells in 4

days after osmotic treatments, and we confirmed that a somatic embryo was derived from a single epidermal cell. These findings

suggest that the epidermal cells of cotyledons of seedlings raised under light were not competent to react to osmotic pressure

and grow into embryos.
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Fig. 1 Scheme of
the experimental procedure
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Fig. 2

The effect of sucrose concentrations and
treatment periods on embryogenesis

Explants were treated by MS medium supplemented with some sucrose concentrati
ons for 7 days (a} or 14 days (b) or 21 days (c). Alfter ireatment, explanls were in
cubated on MS medium supplemented with 2 % w/v sucrose.

closed circles © 6 % w/v sucrose, closed square : 12 % w/v sucrose,open circles :
24 % w/v sucrose, open squares : 36 ¥ w/v sucrose

The rate of embryogenesis(%)=(No.of explant with embryos/No. of total explant)
X 100
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Fig. 3 The effect of light conditions on embryogenesis

Explants were treated by MS medium supplemented with 24 % w/v
sucrose during 14 days. After treatment,explants were incubaled on M$S
medium supplemented with 2 % w/v sucrose.

open circles © light (under growth period) —light(under culture
period),closed circles @ light—dark, open squares : dark—light, closed
squares © dark—dark
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Fig.4 The effect of light conditions under growth
period on embryogenesis

Explants were treated by MS medium supplemented with 20 % w: v
sucrose during 14 days. After treatment, explants were incubated on
MS medium supplemented with 2 % w/v sucrose.

open circles © light (before germination) —dark{(after germination),closed
circle : dark—light
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Fig.5 Scheme of embryogenesis induced by osmotic treatment
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