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Effect of low doses of fission neutrons on the growth
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ABSTRACT

Cuttings of Chrysanthemum morifolium Ram. variety Seirosa were irradiated with fission
neutrons in the 1 wattage reactor of Kinki Univ. and allowed to root in nursery beds for 19
days. Rooted cuttings were planted out in a field and their height was measured on day
44 post—irradiatioﬁ. In the experiment conducted in 1991, where the plants grew well in
the field, the mean height of plants irradiated at 0.4 Gy significantly increased over
that of unirradiated, controls. In the experiment conducted in 1993, where much rain
affected the growth, a significant increase over the control of the mean height was
observed not only for plants irradiated at 0.4 Gy but also for those'irradiated at 0.2 and
0.8 Gy. Thus, the low doses of neutrons exerted hormesis upon the growth of C. mori-
Sfolium and the effect was manifested more markedly under a culture condition unfavo-
rable to the growth than it was under a favorable one. We interprete the hormesis based
on the hypothesis that cell death induced in the growing meristem tissue by neutrons
stimulates proliferative activity of the healthy surviving cells. ‘
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Table 1 Records of the weather for 24 day after rooted cuttings of
Chrysanthemum morifolium were planted out in a field of
Hiroshima University (data obtained in Hiroshima Agriculture
Research Center located 2 km north-west from the field)

Mean Total Total time
Expt. Period temperature  precipitation of sunshine
' C) (mm) (hr)
1990 29 May~22 June 204+ 2.2 . 193 156.1
1991 4 June~28 June 21.2+ 1.8 150 31.2
1993 14 June~8 July 21.5%+ 2.0 494 34.9
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Table 2 Rooting rate of cuttings of Chrysanthemum morifolium irradiated
with fission neutrons or X-rays as measured 19 days later after
they were planted in nursery beds (on day 20 post-irradiation)

Irradiation No. of cuttings %

Expt. (Gy) irradiated Rooted
1990 Control 95 98

Neutrons 0.2 269 92.9

0.4 217 86.6

0.8 168 91.7

X ~rays 4.5 1 97.3
9.0 111 100

13.5 119 87.4
1991 ‘Control 149 100
. Neutrons 0.4 181 : 100
0.8 150 100

1.2 200 99.0

1993 Control 198 ’ 99.5

Neutrons 0.2 201 97.5

0.4 199 98.5

08 200 98.0

Table 3 Mean height of Chrysanthemum morifolium irradiated with
fission neutrons or X-rays as measured on day 44 post-irradiation

Irradiation No. of rooted Mean height
Expt. (Gy) cuttings *8D (mm)
1990 Control 93 16937
Neutrons-0.2 249 175%45
0.4 188 17747
0.8 152 , k 137+42*
X-rays 4.5 107 176+31
9.0 111 124£42*
13.5 99 99+38*
1991 Control 150 234+41
Neutrons 0.4 146 248+43*
0.8 147 235+39
1.2 1191 217+46*
1993 Control 193 125+44
Neutrons 0.2 196 152+42*
0.4 193 150+43*
0.8 193 147+33*

* Significant at p<0.001 from the control.
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Fig. 1 Effects of fission neutrons on the
growth of Chrysanthemum morifolium.
Symbols O, A and YV represent data
obtained in 1990, 1991, and 1993, respec-
tively (see Table 1).
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Fig. 2 Comparative effects of fission neut-
rons (O) and X-rays ((on the growth
of Chrysanthemum morifolium(data obta-
ined in 1990, see Table 1)
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