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Table 1. Effect of conditiond medium on the plating efficiency of carrot protoplasts

cultured at different densities.

Plating efficiency**

Protoplast density

(Protoplasts/m{) Replication MS-DKS medium®*2 Conditioned medium*®
(Control) 3-day-old 7-day-old
10 60 7.3+2.1 41.3+1.7 24.8+4.2
102 32 16.0+1.3 45.5+3.2 37.5+4. 4
10° 16 43.3+0.9 52.44+1.6 46.4+1.1
10* 8 51.0+1.3 51.5+1. 4 51.4+2. 4
10® 4 26.34+2.0 32.1+1.3 37.3+1.0

*1 Percentage of the protoplasts that divided (Mean + Standard error).
*2 MS medium with 20 g// sucrose, 1 mg// 2, 4-D, 1 mg/! kinetin and 0. 6 M sorbitol.
** Conditioned media were prepared from 3- and 7-day-old carrot suspension cultures.
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Table 2. Effect of conditioned medium on the plating efficiency of celery protoplasts

cultured at different densities.

Plating efficiency**

Protoplast density

(Protoplasts/m/) Replication

MS-DKS medium*?

Conditioned medium?*?

(Control) 3-day old  7-day-old
10 60 1.9+1.3 12.141.3  11.5+1.0
102 32 2.1+0.8 124422 13.0+1.1
10° 16 10.6+1.6 18.1+41.1  17.8+1.0
10° 8 93.8+1.2 31.3+2.0  28.0+1.8
10° 4 24.4+2.7 19.141.1  21.6+0.7

*1 Percentage of the protoplasts that divided (Mean + Standard error).
*2 MS medium with 20 g// sucrose, 1 mg// 2, 4-D, 1 mg/! kinetin and 0. 6 M sorbitol.
*3 Conditioned media were prepared from 3- and 7-day-old carrot suspension cultures.

Table 3. Effect of nurse culture on the plating efficiency of carrot protoplasts
cultured at the density of 10 protoplasts/m/.

Nurse cells

Plating efficiency*!

Static culture

Shake culture (45 rpm)

MS-DKS medium*2(Control)
Carrot suspension cells
Carrot protoplasts

0 0
9.2+2.6 13.3+7.3
6.7+5.4 10.7+4.6

*1 Percentage of the protoplasts that divided (Mean+Standard error).
*2 MS medium with 20 g// sucrose, 1 mg// 2, 4-D, 1 mg/! kinetin and 0. 6 M sorbitol.

Table 4. Effect of nurse culture on the plating efficiency of celery protoplasts
cultured at the density of 10 protoplasts/m/.

Nurse cells

Plating efficiency*!

Static culture

Shake culture (45 rpm)

MS-DKS medium*? (Control)
Carrot suspension cells
Carrot protoplasts

0 0
9.1+2. 4 13.8+2.0
5.7£L.7 9.1+2.2

*1 Percentage of the protoplasts that divided (Mean+Standard error).
*2 MS medium with 20 g// sucrose, 1 mg// 2, 4-D, 1 mg/! kinetin and 0. 6 M sorbitol.
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Summary

Effects of Conditioned Medium and Nurse Culture on Low Density Culture
of Apiaceae Protoplasts

Yumiko OHARA, Yosuke TASHIRO, Takayuki MizuTant* and Sadami MIYAZAKI

Faculty of Agriculture, Saga University, Saga 840, Japan
* Present address: Faculty of Agriculture, Kyusyu Tohkai University,
. Chouyou-mura, Aso-gun, Kumamoto 869-14, Japan

The effects of cunditioned medium and nurse culture on plating efficiency were studied in the low
density culture of carrot(Daucus carota L.)yand celery(Apium graveolens L.)protoplasts. Conditioned
media, prepared from 3- and 7-day-old carrot suspension cultures obviously increased plating efficiencies
at low densities (10, 102 protoplasts/m/). In carrot protoplast culture, the 3-day-old conditioned medium
was more effective than the 7-day-old one. When the protoplasts were separated by a filter ring and
cultured with nurse cells(carrot suspension cells or carrot protoplasts), cell divisions of the protoplasts
were observed at a low density (10 protoplasts/m/). Plating efficiencies tended to be higher when the
protoplasts were cultured with carrot suspension cells than with carrot protoplasts. Moreover, shake

culture was preferable to static culture for protoplast division in both materials used.



