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Studies on Plant Cell and Tissue Culture

XI.

Transition of chromosomal variation in calluses of

Nicotiana species in a long term culture

Minoru Nuzek! and Fumiji Kita

(Experimental Farm, Faculty of Agriculture,
Hokkaido University)
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Nicotiana tabacum (2n=48), var. Wisconsin 38 ¥
X OV N. sylvestris (2n=24) % NITSCH & NITSCH®
oA E M 0.1 mg/f ® TAA (indole-3-acetic acid)
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Wi, ChEMBOYHE, 2 ko 2~3FE o
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N. tabacum O E2 KRB BT 2 LEM A4 AT
n=24 3 L O 2 {ZHEN A AT 2n =48 DY (KA A
THMEN TN ERI 0% L, HRBRE L
L bbb ol (Fig. 1), LLBrAA L cies
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HIC 60% T i, WAL ADTOR 4 CH D
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T 2n XY 4n ~HBRBEED = — FRABTLEC Sicie
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Fig. 1. Frequencies of the cell with various chromosome numbers in

haploid and diploid calluses of Nicotiana tabacum (2n=48).

(A), chromosome numbers of calluses at the first subculture.
(B), chromosome numbers of calluses after three years.
a, more than 150 chromosomes. b, more than 300 chromosomes.
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Fig. 2. Frequencies of the cells with various chromosome numbers in
haploid and diploid calluses of N. sylvestris (2n=24),

(A), chromosome numbers of calluses at the first subculture.
{(B), chromosome numbers of calluses after three years.
a, more than 150 chromosomes.
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Summary

Haploid and diploid calluses of Nicotiana taba-
cum (2n=48) and N. sylvestris (2n=24) cultured on
MILLER’s basic medium supplemented 2 mg/¢ of
IAA and kinetin were maintained for three years
by transferring to fresh medium at intervals of
about one month. Observation of chromosome
numbers was carried out on the calluses at the first
subculture and after long term cultures of three
years.

In the calluses of N. tabacum of the first sub-
culture, the cells with # and 21 chromosomes
occurred in the highest frequency on haploid and
diploid callus lines, respectively. The calluses
cultured successively for three years, however,
showed that the highest occurrences of cells were
27 and 4n chromosomes in haploid and diploid
callus lines, respectively. Furthermore, wider
chromosomal variations were observed in compari-
son with those of the first subculture and chro-
mosome numbers exceeding 300 were counted in
a considerable number of cells in both haploid and
diploid callus lines. Therefore, it may be assumed
that the high frequencies of chromosomal dupli-
cation in the cells of calluses are a conspicuos char-
acteristic of this species in a long term culture.
On the other hand, in N. sylvestris the multiplica-
tion of chromosome numbers occurred frequently
and revealed wide chromosomal variations at the
first subculture in both haploid and diploid callus
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lines. However, the cells with.4n chromosomes
were observed about 60% after three years and
the lower and higher levels of polyploids than 4n
were reduced in both haploid and diploid callus
lines. Therefore, it is concluded that in N. taba-

cum the chromosomal variations are increased in
a long term culture, while in N. sylvestris the
chromosomal variations are reduced and led to the

stable state at a certain chromosome number.



