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Abstract

Isolation of protoplasts of Shogun (Citrus reticulata Blanco cv. Shogun) was
carried out using seedlings germinating on hormone-free basal MS (Murashige and Skoog)
mediﬁm. After the seeds germinated, the leaves at various physiological ages were collected,
cut into narrow strips and incubated in different kinds and concentrations of enzymes.
Usually 1 g of leaf tissue was incubated with10 ml. of enzyme. The combination of
enzymes used in this investigation was dissolved in 0.7 M mannitol in the presence of 3
mM MES (2-(N-morpholinoethanesulfonic acid)), 1.7 mM MgSO,.7TH,0, and 2.9 mM
CaClL,.2H,0. The pH of the enzyme mixture solution was adjusted ranging from 5.4-6.2
Incubation was carried in an orbital shaker at 40 rpm under dark condition at 271+2°C for
three and five hours. At the end of incubation, a number and yield of released protoplasts
were seperately compared in each treatment by completely randomized design.

The results revealed that surface sterilization of the seeds for 20 mm gave 100%
germination in both the presence and absence of seed coat. Culturing seedling stems at the
distal end onto MT (Murashige and Tucker) medium supplemented with 0.5 mg/l1 BA
(benzyladenine) provided the best result in multiple shoot formation (percentage and
number). Those shoots were further used as plant material for protoplast isolation. Among
enzymes tested, it was found that 1.5% cellulase from Trichoderma viride in combination
with 1.5% macerozyme R-10 gave the highest yield and viability of protoplasts of
6.6x105/g fresh weight and 83.6%, respectively, after incubation on an orbital shaker at
40 rpm for 3 h. The optimum pH for the highest yield of released protoplasts was 5.6. This
pH provided 1.1x1 0° protoplasts/g fresh weight and percentage viability of 79. In the case
of leaf ages, 35-day old leaves after emerging or germination gave the highest yield and
viability of protoplasts of 6.8x1 0° and 829, respectively. Increasing the time of incubation
to 5h increased the number of protoplasts, significantly to 4.5x1 0° , the number at 3h had
been 3.7x10°. For sources, seedling leaves gave much greater yields of protoplasts than
microcutting. (5)



The culture of mesophyll protoplsts in thin layer of liquid MS medium at various
densities revealed that 2x10° protoplasts/ ml promoted the highest division at approximately
49. The most suitable culture medium was MS supplemented with 5 mg/l NAA
(a-naphthaleneacetic acid) and 1 mg/l BA and adjusted osmoticum with mannitol to
* 0.7M. The cultures were maintained under dark condition at 2712°C. First division of the
protoplasts was observed after a week of culture. In an unsuitable of plant growth regulators,
a high frequency of budding occurred. Accordingly, further division and development of

protoplasts in this experiment was not evident.
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