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Induction of micronuclei in the root tip cells of
Haplopappus germinating seeds by fission neutrons and X rays

Hidehiro HANMOTOY, Yoshihiko YONEZAWAY, Tetsuo ITOH?
and Sohei KONDO?

(Received September 30, 1992)

Seeds of Haplopappus gracilis (2n=4), an annual Compositae, were soaked in water for 24 hr
and then irradiated with fission neutrons from the l-wattage reactor, UTR-KINKI, or X rays.
The root tip cells were inspected at 48 hr post-irradiation for evidence of chromosome damage
using micronucleus as endpoint. The frequency of neutron-induced micronuclei increased almost
linearly as the dose increased up to as much as 1.2 Gy. X-ray-induced micronuclei showed an
exponential dose-response relation. From dose-response data, we estimated that the dose neces-
sary to induce micronuclei at a frequency of 5 per 1,000 cells was 1.2Gy for neutrons and 8.6
Gy for X rays. Thus, to induce chromosome damage in the somatic cells of germinating Haplo-
pappus seeds, fission neutrons were much more effective than X rays.
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Fig. 1. Cells with micronuclei produced in the
root tip cells of germinating Haplopa-
ppus seeds irradiated with 0.8 Gy of
fission neutrons. Arrows indicate mic-
ronuclei. Bar is 5pm.
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Fig. 2. Mitotic indexes for the root tip cells of
germinating Haplopappus seeds in re-
lation to the hypocotyl length. Vertical
lines show standard deviations.
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Fig. 3. Frequencies of micronuclei versus mi-
totic indexes at 24 hr post-irradiation
in the root tip cells of germinating
Haplopappus seeds. Irradiations was
conducted with 900 R of X-rays at 24
hr after the seeds were soaked in water
for 24 hr.
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Table 1. Germination rates (%) of Haplopappus seeds irradiated with
Xrays and fission neutrons after being soaked in water for 24 hr

Irradiation Dose - No. of _seeds Germination
(R or Gy) examined rate (%)”

Xrays 0 100 15
300 100 .12
900 100 23
1800 100 15
Fission 0 100 15
neutrons 0.4 100 17
0.8 100 217
1.2 100 17

a) Determined at 48 hr post-irradiation.

Table 2. Frequencies of micronuclei in the root tip cells of germinating Haplopappus seeds
irradiated with Xrays as dry seeds or after being soaked in water for 24 hr

Induced Mitotic
Irradiation ?%S)e ?g’s'e:‘fegoms gIk())s.ex?vfegeus ﬁ?&rgflgglei g‘fe%“fg%%m clei index®
detected per 10° cells (%

Dry seeds 0 7 14757 6 0 7.7%£2.0
1800 5 10757 38 3.1 5.7+1.6

Germinating 0 5 7576 26 0 9.0%0.2 -
seeds at 300 5 6583 17 —-1.2 5.7+3.0
0 hr after 600 5 8012 34 - 0.8 7.4%1.9
soaking 900 5 7455 62 4.9 6.8%£1.7
1200 5 7292 97 9.9 7.8%1.4
1500 5 7642 168 18.6 7.4%+0.9
1800 3 3984 180 4138 7.6%£3.0
Germinating 0 4 10162 13 0 7.0£3.1
seeds at 100 4 9449 15 0.3 6.3+3.4
24 hr after 300 3 10519 28 14 7.9+1.4
soaking 900 6 8764 162 17.2 4.8+2.5

a) Scored at 48hr following soaking.
b) Meanz*standard deviation

Table 3. Frequencies of micronuclei in the root tip cells of germinating Haplopappus seeds
following irradiation with fission neutrons after being soaked in water for 24 hr

) No. of roots No. of cells Nq. of ) Induced frequency Mitotic
Dose (Gy) obs.erve d obs:erve 4 micronuclei of micronuclei index®
detected® per 10° cells (%)
0 5 6688 30 0 7.6*=1.8
0.4 5 6324 42 2.1 8.3+2.0
0.8 7 11696 92 3.4 8.3+2.1
1.2 5 6010 60 5.5 8.8+2.5

a) Scored at 48 hr post-irradiation
b) Mean-+tstandard deviation
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Fig. 4. Dose-response relation of micronuclei
induced in the root tip cells of germin-

" ating Haplopappus seeds after irradi-
ation with fission neutrons (A) and

X rays (B) (data from Tables 2 and 3).
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