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Effect of Incubation Time, Concentration of Enzyme, and 2,4-D on
Isolation and Callus Formation of Protoplast from Callus of Citrus junos

OH, Sung Do* - KIM, Young Sook
Department of Horticulture, Chonbuk National University, Chonju, 561-756, Korea. *Corresponding author

The factors affecting the isolation and culture of the protoplast of embryogenic callus, derived from immature ovule in
Citrus junos, were examined. An incubation time in enzyme solution of 16 hrs was preferable for protoplast isolation.
Efficient protoplast yields were obtained from the treatment of equal concentration of 0.7 M BH3 to the enzyme solution
containing 1.0% cellulase, 1.0% macerozyme and 0.2% pectolyase. Protoplast cultured in MT medium with 0.1 mg/L 24-D
showed vigorous division and some of them formed callus. Induced callus was subcultured on solid MT medium but the
callus showed very slow growth. The above results show the possibility to culture from protoplast fusion in Citrus genera.
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Figure 1. Effect of incubation time on the yields of protoplast from
embryogenic callus of Citrus junos.
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Figure 2. Effect of enzyme solution concentration for isolation of
protoplast from embryogenic callus of Citrus junos.

Table 1. Effect of 2,4-D concentration on colony and callus
formation from protoplast culture of Citrus junos

MT + No. of observed Frequency Callus
24-D(mg/L)  petridish of colony(%5) formation
0.01 9 15 -
0.05 8 36 +
01 10 22 ++
05 8 160 +

-, non response: +, shight! ++, moderate.



Figure 3. Protoplast culture from embryogenic callus of Citrus junos
A: Freshly isolated protoplasts from embryogenic callus culture of
Citrus junos
B: Division of cells orginated from protoplasts
1. First division of cell 2. Elongated cell 3. Second division of cell
4. More advanced stage of cell division
C: Colony formation from protoplast culture

Figure 3. D: Callus formation from protoplast culture on MT
medium supplemented with (.1 mg/L 24-D

E: Effect of concentration of 24-D on protoplast culture: 1. 001
mg/L 2. 0.05 mg/L 3. 0.1 mg/L 4. 0.5 mg/L

F. Calli formed from protoplast culture

G. More advanced callus just before transplanting on agar medium
H. Callus subcultured on solid medium after 5 months in suspension
culture
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