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Figure 1 Relational diagram showing relationship of the environmental factors and
operating variables within a liquid culture system. Rectangle symbols denote
environmental factors within liquid culture. Ellipse symbols denote operations for
environmental control.



2. ABIROBHN

AT, BEEROYHEBEO T THRFMRERECEAL, TERERICKIETHEBERILE.
Eo, TORREZTICL T, BIFRREREREICLSE T ERO RS EERA L.

3. BABRICEIIBFRRBEL=_VOVFERERROBER

1) XEHIZ

KETIE, IFERANZAD/NILE, L, BEBREREEFHEICBOTHRHAN ZARTEILWEES
ERALT, BAEEICBIARERBREN TV 2=y 2 WV ADSDORERERICRIETT HES

HELE.

Pressure  Pressure
gauge regulator

Distilied water for ~ Oxygen and nitrogen

mixed gas cylinder

Thermocoui ple

Figure 2 Schematic diagram of the experimental system.

g 300 g 4

2 oW s B[O

i Erw

2 E 200 2 22

§ g 150 § g2

100 515

2 25w

5

£ g s

2 0 2 0 o

0o 5 10 15 20 25 0 5 10 15 20 25

Time (days) Time (days)

o 240 o 7000

g 3

£ wof® 5 soo0[®

S 2 160 ul g 5000

22120 guoo

58 § faoo

5

sE 5 £ 2000

5= a0 54

£ g

z 0 3 0 -

o 5 10 15 20 25 o 5 10 15 2 25

Time (days) Time (days)

o 80

2 0[© Symbols:

G760 .

S 250 —— 4% oxygen acration

E 240 —&— 7% oxygen acration

3 a0 —&— 20% oxygen aeration

E S 20 —8— 30% oxygen acration

2w —O~—40% oxygen acration

3 0

= o 5 w0 15 20 25
Time (days)

Figure 3 Time course of the mean number of somatic embryos

per unit volume of the culture medium. (A) Total somatic embryos, (B)
Globular-stage embryos, (C) Heart-stage embryos, (D) Torpedo-stage
embryos, (E) Cotyledonary-stage embryos : Cumulative number of
cotyledonary-stage embryos harvested by straining through a 850-um
steel mesh. Bar represent standard errors (n=4).
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