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Callus formation and cell culture from needle and bud segments of Pinus armandii var. amamiana
and P. thunbergii
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Abstract: Pinus armandii var. amamiana is an endemic species, but becomes a large tree. Therefore, the wood can be used like a
Japanese black pine (P. thunbergii). However, the number of these species decreases by damage of pine wilt disease. Therefore the
studies about techniques of propagation and genetic transformation with seed embryo tissues are developed. But the cell of a seed
embryo is different from the cell of a stock hereditarily. Basic experiments were made aiming at development of the regeneration
system from segments of needles and buds. Experiment samples were extracted as materials from the individual planted in Chiyoda
nursery (Kasumigaura city, Ibaraki pref.) in June. After culture on basic media containing of 0.6 uM 2,4-D and 6 uM BAP or Zeatin
the tissues of these species were formed calli. Protoplasts isolated from the calli were cultured in liquid media using 96 well plates
in the dark. Protoplasts of P. thunbergii formed colonies and protoplasts of P. armandii var. amamiana formed calli. Suspension
cells were obtained from bud tip-derived calli and protoplasts were isolated from the cells.
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Fig.1 An example of callus formation from a segment

of P. armandii var. amamiana

(Above: Aneedletip Below: A bud tip)
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Fig.2 Protoplasts isolated from needle tip-derived calli
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Fig. 3 Calli derived from protoplasts
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Fig.4 Colony formation from protoplasts of needle tip-

derived calli
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Fig.5 Suspension cells obtained from bud tip-derived

calli
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Fig.6 Protoplasts isolated from suspension cells
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Table 1 Contamination rate after sterilization

Yo #3237 (P.armandii var. amamiana )
ayH G a vk

7

R £ (%]
FHEEG) 5/146 3.4
il 11/86 12.7

7 a~<> (P thunbergii)
argZ IR/ ar g3

o o)y £ (%]
HHIEG) 14/396 3.5
FEYIH 1217/237 53.6
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Table 2 Colony formation rate of protoplasts isolated

from needle tip derived-calli

2,4-D[pM]
BAP[uM] 1 3 10 30
0 0 0 14.5 8.5
0 1 3.5 9
10 0 0 4 5.5
2,4-D[uM]
Zeatin[pM] 1 3 10 30
0 0 0 5.5 8
1 0 0.5 1.5 5.5
10 0 0 0.5 3
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Table 3 Colony formation rate of protoplasts isolated

from bud tip derived-calli

2,4-D[pM]
BAP[uM] 1 3 10 30
0 1.25 1.75 4 3.5
1 2 0.5 2.5 1.75
10 0.5 0.25 4.25 1.75
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