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CHROMOSOME VARIATION IN LEAF-PIECE CULTURES OF
CREPIS CAPILLARIS

I. Numerical Variation of Chromosomes in Calli
as Affected by Growth Substances

Setsuo KAGEYAMA and Motokazu MATSUBAYASHI

Abstract

Leaf blade-pieces of Crepis capillaris (2n=6) were cultured on MURASHIGE and SKOOG’s media containing
kinetin and NAA in various concentrations, with the aim of assessing the effects of the above substances on
numerical variations of chromosomes in callus cells derived from the leaf-pieces. Chromosome counting was
made in the calli fixed on the 45th day after inoculation.

Numerical variations of chromosomes occurred in 9.6 % of the cells observed throughout all the treatment
plots. Of these, euploid variations were found to comprise three levels of ploidy : tetraploidy, triploidy and
haploidy, with the frequency of 3.2, 0.3 and 0.9 9, respectively, and aneuploid variations were of hyperploidy in
the frequency of 2.3 94 and hypoploidy in 2.9 9. Higher levels of ploidy than tetraploidy were not encountered
in any callus cultures.

It is likely to suppose that an extremely high content of kinetin is the most effective to make variations in
chromosome number of callus cells, although the examined number of cells was not sufficient to assess the effects
of growth substances contained in culture media, that is as follows: the variations tend to occur widely with
relatively high frequency (15-20 9% of the cells observed) in the callus cells cultured on media containing NAA

at either extremely high or low level in relation to kinetin, and to become of less frequent occurrence with

getting nearer to the equivalent concentration of both the growth substances.
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Table 1. Treatment plots designed based on the
combinations of growth supplements in
various concentrations

NAA kinetin (ppm)

(ppm) 0 0.5 1 10

0 1 5 9 13
1 2 6 10 14
5 3 7 11 15
10 4 8 12 16

The figure in each column denotes the plot number.
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7o PBRBOHEE, FICRP LIZbDICDOWTI,
UDORUICEBBBEDOBNNHDDT, ZORICHREL
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Table 2. Chromosome numbers of the callus cells cultured in media containing kinetin

and NAA combined in various concentrations

Treatment!’ conc(;r;:;;;tion No. of cells Frequency of cells with chromosome numbers of
No. K2 NAA3  observed 3 4 5 6 7 8 9 10 11 12
2 0 1 48 1 — — 40 — — -— — 1 6
3 0 5 12 — —_ - 12 — — — — — —
6 0.5 1 13 — — — 13 — — — — — —
7 0.5 5 22 — — 3 18 1 — — — — -—
10 1 1 56 — — 2 54 — — e — — —_
11 1 5 23 S
12 1 10 18 - — — 17 — — 1 — — —
14 10 1 52 1 1 — 42 3 1 — — — 4
15 10 5 49 - - - 7 - - — 1 — 1
16 10 10 52 1 3 1 46— 1 - = = -

1) From the table are excluded the Treatments, 4, 5, 8, 9 and 13, including the control designated as 1,

because the growth of calli was not sufficient to make cytological analysis in these instances.

2) K kinetin.
3) NAA: a-naphthalenacetic acid.
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concentrations of kinetin and NAA. For explanation of each Treatment, see Table 1.
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Fig. 2.
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Somatic metaphase configurations and their drawings in root-tip cells and leaf-derived
callus cells of Crepis capillaris (ca. x2000).

a-b: Root-tip cell with 2n=6, showing 2 long (L) +2 medium-sized (M) +2 short (S)
chromosomes ; c-d: callus cell in Treat. 16, 2n=6, 2L+ 2M+2S; e-f: Callus cell in
Treat. 16, 2n=3, 1L+1M+1S; g-h: Callus cell in Treat. 16, 2n=4, 2L+ 1M+1S.
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Somatic metaphase configurations and their drawings in leaf-derived callus cells of Crepis
capillaris (ca. x2000).

a-b: Callus cell with 2n=5 in Treat. 16, showing 2 long (L) +1 medium-sized (M) + 2
short (S) chromosomes; c-d: Callus cell in Treat. 7, 2n=5, 2L+2M+1S; e-f: Callus
cell in Treat. 16, 2n=6, 2L+ 2M+2S involving a translocation between L and M chro-
mosomes as indicated by arrow; g-h: Callus cell in Treat. 16, 2n=8, 3L+2M+3S.
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Fig. 4.
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Scmatic metaphase and anaphase configurations and their drawings in leaf-derived callus
cells of Crepis capillaris (ca. x2000).

a-b: Callus cell with 2n=12 in Treat. 2, showing 4 long (L) +4 medium-sized (M) 44
short (S) chromosomes; c-d: Callus cell in Treat. 14, 2n=12, 4L+4M+4S; e-f:
Callus cell in Treat. 7, anaphase configuration showing non-disjunction of a M chromo-
some (indicated by black), resulting in unequal distribution, 5: 7.
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Fig. 5. Frequency distribution of cells with normal
chromosome complement (2n=6) at each
kinetin concentration combined with four
different concentrations of NAA.
O—0:0, A—A:0.5 O—0O:1 and

X—X : 10 in kinetin ppm concentration.
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Fig. 6. Frequency distribution of cells with normal
chromosome complement (2n=6) at each
NAA concentration combined with four
different concentrations of kinetin.
O—0O:1, A—A:5and [I-[]: 10 in
NAA ppm concentrations.
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