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Protoplasts were isolated from cotyledons and seedling leaves of the neck
orange (Citrus reticulata Blanco) raised on hormone-free MS (Murashige and Skoog)
medium and leaves derived from culturing epicotyl explants on MS medium
supplemented with 0.5 mg/l BA (benzyladenine). One month old leaves from all sources
were stripped and incubated in a 10 ml solution of various combinations of enzymes at
2512 °C for different periods, following which the number of viable protoplasts were
counted and compared in each treatment using a completely randomized design. in the
gene transformation study, epicotyl and leaf protoplasts were co-cultured with
Agrobacterium with or without sonicator, following which the survival percentage of
protoplasts, the percentage of multiple shoots and callus formation on kanamycin-
containing medium were determined. GUS (B-glucuronidase) activity was tested
histochemically.

The results showed that cotyledons and leaves derived from seedling and
epicotyl culture gave mesophyll protoplasts of 1.09x10°, 3.07x10" and 8.48x10°
protoplasts/g fresh weight and gave the highest viability of 80.09, 85.86 and 89.19%,
respectively, when incubated in 0.1% Pectolyase Y-23, 1.5% Cellulase Onozuka RS and
1.0% Macerozyme R-10. Incubating the leaves with the above enzyme solution for 3
hours also gave the highest yields of viable protoplasts at 9.20x10° protoplasts/g fresh
weight and 81.43%, respectively. Comparing the first and second pair of leaves, it was
found that the number of viable protoplasts was not significantly different.

Culturing of the protoplasts by embedding in semisolid MS medium
supplemented with 0.15% Phytagel, 3% sucrose, 0.7 M mannitol, 1.0 mg/l NAA (a-

naphthaleneacetic acid) and 5.0 mg/l BA at a density of 1x10° protoplasts/ml gave the
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hest results in division of the protoplasts. Division of protoplasts from leaves derived
from culturing epicotyl explants gave the highest frequency of 13.33% after 7 days of
culture, followed by seedling leaves which gave division of protoplasts at 9.19% after 20
days of culture. Protoplasts isolated from cotyledons gave a budding frequency of
4.00% after 7 days of culture. The highest division of protoplasts, 29_.92%, was obtained
with MT (Murashige and Tucker) medium supplemented with 0.5 mg/l NAA and 2.0 mg/!
BA followed by MS medium supplemented with NAA and BA at the same concentration.
However, microcolony or callus formation could not be induced from all sources of the
protoplasts.

The transformation study showed that co-cultivation of protoplasts with
Agrobacterium, LBA4404 (pBI121) for 5 minutes gave the highest survival rate of 64%
after 72 hours of culture. However, division of protoplasts was not sezn. Epicotyls co-
cultured with Agrobacterium, LBA4404 (pBl121) gave the highest percentage of shoot
formation (93%). All shoots were pale (unhealthy) when they were transferred for culture
onto kanamycin-containing medium. Epicotyls co-cultured with Agrobacterium, EHA101
(pIG121) gave 50% shoot formation. Ten percent of the shoots could be maintained for
a month on kanamycin-containing medium. For density of Agrobacterium tested, it was
found that co-culture of epicotyl explants with Agrobacterium, LBA4404 (pBl121) at
a density of 1x10" cells/mi gave shoot formation of 81% while EHA101 (plG121) at
a density of 1x1 0" cells/ml gavé shoot formation of 75%. Positive activity of GUS was
observed in the original epicotyl explants co-cultured with both strains of
Agrobacterium. However, growth and survival of the shoots were not evident in 100 mg/l
kanamycin-containing medium. A study on the effect of the density of Agrobacterium on
leaf transformation showed that Agrobacterium, LBA4404 (pBI121) at a density of 1x10"
cells/mi together with sonicator gave callus formation of 25%. EHA101 (p!G121) at
a density of 1x10™ celis/ml together with sonicator gave callus formation of 56%. GUS
activity was found in the calli derived from the leaves co-cultured with both strains of
Agrobacterium; however, the calli could not be regenerated on selective medium

supplemented with 50 mg/l kanamycin.



