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Abstract

PEG-mediated protoplast fusion between Citrus
sulcata Takahashi and Citrus sinensis(L.) Osbeck var.
Cara Cara Red Navel was demonstrated to establish
the biotechnological breeding of Citrus. The optimum
enzyme composition for protoplast isolation was 0.5 %
cellulase, 0.5 % macerozyme and 0.1 % pectolyase for
Citrus sulcata Takahashi{(Sambogam) and 03 %
cellulase, 0.3 % macerozyme and 0.1 % drieselase for
Citrus sinensis(L.) Osbeck var. Cara Cara Red
Navel(CCRN), giving the protoplast yield of ~ 1 x
106 protoplast / ml. The best plant materials could be
obtained from young matured leaves(1 ~2 months old)
of Sambogam and 4 weeks old callus of CCRN. The
optimum protoplast density for fusion and culture was
6 x 104~ 15 x 105 protoplast / ml. The same
volume of protoplast sample and PEG brought about
the best fusion. One of the important factors to get
good plantlets was to cultivate the protoplast under

the dark condition until embryo formation(6 weeks).

If the protoplast were cultivated under the light
condition then microcalli grew loosely and finally
died not to form embryo. The formed embryo were
grown under the light condition for greening.

Among 21 arbitrary primers, 6 primers(OPH-04
GGAAGTCGCC, OPM-13 AGCGTTCACTC, OPN-07
CAGCCCAGAG, OPH-15 AATGGCGCAG, OPAT-04
TTGCCTCGCC, OPAT-13 CTGGTCCAAG) showing
different PCR band pattern between Sambogam and
CCRN were selected. Using the selected primers, it
was confirned by the RAPD technique that the
obtained plantlets was fused with Sambogam and
CCRN.
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AR callus £ AEY HE} £ 2FYH
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o 16413t 25CoAlA W& 45 m ol A2 AHA
718 Za ¥ F 448100 g 10889 AAAE
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At} (Ohgawara ¥, 1991, Louzada®s 1993, Gmitters
1990, Grosser$t Ling 1993, Grosser%d 1991, 1992a,
1992b, 1994, 1996).
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&4 23 QAR callus ¥¥ A HEF &
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(table 1). 2% R AAB=91E 7Istd 128 &<
7197k BH3 A& 7tsted PEG &4 2 A3
A} (Ohgawara 5, 1991, Louzada§ 1993, Gmitters
1990, Grosser®} Ling 1993, Grossers 1991, 1992a,
1992b, 1994, 1996).

Table 1. PEG fusion solution

PEG solution A solution B solution
40 % PEG 03 M
(MW8,000) 04M glucose Glycine

0.3M sucrose 66 mM CaCl2

10%
66 mM CaCl2 dimethylsulfoside
pH 6 pH 6 pH 105
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of Zo. PCRY =7 vt Frh(Macado
%, 1996).
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72C 10 min — 4C ¥&
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Table 2. Effect of enzyme concentration on the

protoplast yield of Citrus sinensis(L.) Osbeck
var. Cara Cara Red Navel callus.

Enzyme concentration(%) Protoplast yield
(protoplasts/g

fresh weight)

Cellulase | Macerozyme | Drieselase

0.3 0.3 0.1 ~ 1 x 106
0.5 0.5 0.1 ~ 2x 104
1.0 1.0 0.2 ~1x 104

Tabie 3. Effect of enzyme concentration on the
protoplast vyield of Citrus sulcata Takahashi
mesophyll cell.

Enzyme concentration(2%s) Protoplast yield

(protoplasts/g
Cellulase | Macerozyme |Pectolyase| fresh weight)

05 0.5 0.1 ~ 1x 106

1.0 1.0 0.2 ~ 2x 104
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Table 4. Effect of PEG solution/ protoplast suspension
ratio on fusion.

PEG solution/Protoplast Degree of protoplast
suspension Ratio fusion
0251 No fusion
05 1 Less fusion
1 1 Optimum fusion
2 11 Over fusion
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